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WIRELESS SYSTEMS. 


By Lr-Cor. С. G. Скаміку, R.M.A.,M.I.E.E. 


There is much discussion at the present time as to the 
various so-called ''svstems" of wireless signalling, and a 
short description of these svstems, or methods, may be of 
Interest to those who are not already conversant with the 
technicalities of the subject. 

Oscillatory currents of electricity, that is currents which 
oscillate to and fro at very high speeds, produce oscillations 
in the ether, the energv of which is radiated in the form oi 
the waves used in wireless signalling. Various svstems are 
emploved for producing these oscillatory currents, and in all 
these systems radiation of the waves is obtained by causing 
the currents to flow in elevated wires, called the aerial or 
antenna. | | 
Ihe system first used, and one which is still used exten- 
sively, for producing oscillatory currents, was to charge up 
а condenser with electricity and then discharge it across an 
air gap (see l'ig. 1). Such a condenser consists of two 
conductors of electricity separated by a non-conductor, 
and is charged up bv connecting the conductors across a 
scurce of electrical pressure. | 

The discharge of a condenser in this wav was shown by 
Hertz in his classical investigations at Karlsruhe in 1886 to 
consist of an oscillatory current which produced electric 
Waves radiating into space, a spark taking place across 
the air gap each time the discharge current passed. 

This method of producing wireless waves is called the 
Spark System and was that originally employed by Marconi, 
who produced the oscillatory currents in an aerial, and thus 
put into a practical form for signalling over considerable 
distances what was before onl a laboratory experiment. 
In all wireless telegraph transmitting circuits, the actua! 
signalling of messages is arranged by introducing a signat- 
ling key to make and break, dr modify, the radiated waves 
for short or long periods, and thus actuate the instruments 
at the receiving station in such a way as to produce the dots 
and dashes of the Morse code, either as sounds or as visible 
marks on a paper tape. In Marconi’s first transmitter (see 
Fig 2) the spark gap consisted of two metal balls separated 


by an air space of about an inch, one ball being connected 
to the aerial and the other to “earth.” The two conductors 
and the non-conductor which formed the condenser were 
made up, therefore, of the aerial, the earth and the air 
respectively. This method, often referred to as “Plain 
Aerial," produces wave trains which are very highly damped, 
that is, which die away very rapidly. 

A receiving station, though specially arranged, or tuned, 
to respond to waves of one particular length, will respond 
nearly equally well to waves of other lengths if the wave 
trains are very highly damped. This means that a message 
sent by Plain Aerial on a particular wave length will be 
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received at the same time as messages which are being sent 
on other wave lengths, so that an unintelligible jumble of 
dots and dashes will be recorded at the receiving station. 
The general use of Plain Aerial transmitters would thus 
produce much jamming of messages, and for this reason 
its employment for ship communications, except in cases 
of emergency, is prohibited by the terms of the International 
Radiotelegraph Convention of 1912. 

The Spark System is, however, used at the present time 
for practically all ship communications, but the oscillatory 
currents are induced in the aerial from a separate circuit 
(see Fig. 3), instead of being produced by directly charging 
and discharging the aerial as in the Plain Aerial arrange- 
ment. Spark transmitters of this nature are said to be 
tuned as the rate at which electric oscillations take place 
in the condenser circuit is adjusted, or tuned to be the 
same as that in the aerial circuit, so that the oscillatory 
discharge current from the condenser may induce a_large 
oscillatory current in the aerial. 
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In Plain Aerial, the spark across the gap electrically con- 
nects the aerial to ‘earth " when the oscillations are taking 
place, and in a tuned system the bottom of the aerial i9 
permanently joined to “earth,” for it must be remembered 
that the earth's surface plavs a very important part in the 
propagation of wireless waves which pass over its surface. 
In ships, the ~ earth” is, of course, the hull of the vessel, 
which is in electrical connection with the sea, exceot in the 
case of wocden ships, where more elaborate arrangements 
for providing a good electrical “earth” must be made. At 
shore stations, the “earth” usually consists of metal plates 
and wires buried in the ground, or a network of wires in 
contact with the ground over a large surface. In aircraft, 
metal portions of the fusilage are used as an “earth.” 


The original form of gap mentioned above, consisting of 
two fixed metal balls, is no longer used, but has been super- 
seded bv various arrangements designed principally with the 
object not only of giving stronger radiation, but also of 
producing in the receiving instruments signals which have 
a distinctive musical note. The advantage of signals having 
a distinctive note when heard at the receiving station is that 
it is easier to read the messages through the grulf or 
crashing noises produced in the receiver by electrical disturb- 
ance; in the atmosphere, or through other messages which, 
though heard, produce notes of different pitch. It is this 
advantage of being able to differentiate between different 
notes, and so read a message through interference, that 
makes reception by sound much more efficient when there 
is interference than reception by instruments which print the 
message on a tape. Such instruments will print a mere 
jumb!e of dots and dashes whenever interference is received, 
irrespective of whether the interference would make the s т > 
sound in a telephone receiver as that which would be made 
by the signal required. 

There are three main designs of spark gaps which give 
this advantage of producing signals that can be read 
through atmospheric disturbances provided these latter are 
not verv strong. "These gaps are of the fixed {уре with an 
air blast plaving on the gap, or of the revolving type, or of 
the quenched tvpe. All are designed primarily with the 
object of preventing arcing across the gaps, as this arcing 
prevents the production of the musical note, and is undesir- 
able in other wavs. 

In the air blast type, the blast of air is used to blow out 
the arc. In the revolving tvpe, the gap is quickly opened 
out by having a metal disc fitted with protruding metal 
studs revolving between two fixed spark balls, so that anv 
arc which tends to torm is extinguished by being rapidly 
elongated between the fixed electrodes and the moving studs. 
In the quenched type, the spark gap consists of a number of 
metal discs connected in series with one another, their 
surfaces being separated from each other bv onlv a-few ті 11- 
metres. This arrangement quenches the spark in the con- 
denser circuit after a very few oscillations, which tends 
to nrevent arcing at the gan. 

The revolving and the quenched tvpes are the only ones 
now in common use, the former being first introduced By 
the British Marconi Comnany, and the latter bv the German 
Telefunken Company. These are the two tvpes of gaps 
used in ship installations, and both ensure that the notes 
of signals when reccived by sound are of much higher 
pitches than those produced by atmospheric disturbances. 

The ranges over which signals can be transmitted from 
ships depend primarily on the energy of the ether oscil- 
lations produced by the oscillatory currents in the aerial, 
the more powcrful the currents the greater being the range. 
The sort of range by dav over which ships тау be exoected 
to communicate with each other, using spark svstems, is 
about 260 miles, but this distance will be greater in the 
cose of large ships where more efficient antenna and greater 
electric power are available, and less in the smaller ships 
where the reverse conditions prevail. Bv night, much 
greater ranges are usua!lv obtained, as the energy radiated 
is not dissinated so rapidlv as in davlight. 

In addition to having a spark transmitter, manv of the 
larger passenger ships are now being fitted for long range 
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work, about 1,000 miles by day, with the Valve System of 
transmission. A Three Electrode Thermonic Tube, or, 
as it is frequently called, Valve, consists essentially of a 
vacuum) tube, similar to an electric light bulb, but having 
two separate metal electrodes inside the bulb with elec- 
trical connections їс the outside, in addition to the filament 
with its outside connections. This piece of apparatus, when 
connected to a source of electricity by suitable circuits can 
be made to produce oscillatory currents in an aerial, and 
so radiate energy in the form of wireless waves. These 
oscillation valves have only been developed for transmitting 
purposes since the later stages of the war. At first thev 
were used principally in aircraft, but are being fitted now 
in large ships, and are also being rapidly developed to 
handle the high power required for long distance shore 
stations. 

The Spark Svstem is now used in very few high power 
stations, most modern stations being equipped with either 
Arcs or Alternators, though a few large stations have re- 
cently been fitted with Valve transmission, the system 
recommended for use in the Imperial Chain Stations by 
the Government Committee which reported in 1920. 


The electric arc was first introduced as a wireless trans- 
mitter by Poulson, at Copenhagen in 1903, the arrangements 
used being based on {һе results of Duddell’s experiments 
in this country, published in 1900. The arc is arranged to 
take place іг a magnetic field in an atmosphere of hydro- 
carbon vapour, usually between copper and carbon elec- 
trodes (see Fig. 4). The antenna and the earth are, as 
a rule, connected up to the electrodes just as a Plain 
Aerial spark transmitter, but the waves radiated by this 
arrangement are persistent and have not, therefore, the 
disadvantages of those radiated by the Plain Aerial spark. 

The British Post Oflice has erected a high power Arc 
Station near Oxford and a similar one near Cairo for inter- 
communication, and there are numerous large Arc Stations 
in France, Italy and the United States of America. The 
Arc Svstem is also quite suitable for use in ships, and is 
being fitted, like the Valve, in a number of large ships 
for iong range work. 

The first really successful arrangement for employing 
Alternators for high power wircless transmission was devised 
by Professor Goldschmidt, in Germany, about ten years ago, 
the oscillatory current in the antenna being generated 
through suitable circuits by an alternating current machine 
run at a high speed. Very high speed machines are ob- 
viouslv nct suitable for shins or aircraft, but are being used 
in many high power stations in Europe and the United 
States. - 

The Valve, Arc and Alternator all radiate a continuous 
sircam of waves so long as the signalling key is pressed, 
and are usually alluded to as Continuous Wave trans 
mitters. With them, much sharper tuning can be obtained 
than with Spark transmitters, which means that different 


_ signals sent on diflerent wave lengths, though the wave 


lengths seiected тау be close together, do not interfere 
with one another at the receiving end. The employment of 
such transtnitters is essential in wireless telephony fir 
which the damped wave trains of Spark transmitters are 
quite unsuitable. 

Ce CC сан 


4 


Dividend.— The Directors of Crompton & Co.. Ltd. announce 
an Iterim Dividend of 7 per cent. per annum on the Preference 
Shares of the Companv for the six months ended 30th September. 
1921. 

Meetings.—The I.F. E. (Scottish Centre) will meet at the North 
British Station Hotel, Edinburgh, on Tuesday, roth inst., at 
7 p.m. Paper: ' Induction Type Synchronous Motors," bv 
L. Н. А. Carr. The Annual Dinner will take place on Tuesdav, 
February 28, at the Grosvenor Restaurant, Gordon Strect, 
Glasgow. Tickets, 175. 6d. each (exclusive of wines), will be 
supplied by the convener of the Entertainments Committee, 
Mr. W. L. Winning, 166, St. Vincent Street, Glasgow, or Mr. 
Joseph Taylor, Hon. Sec., 153, West George Street, Glasgow. 
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SOME NOTES ON THE A.C. INDUCTION METER. 


By С. W. Ѕтсввіхсѕ, A.M.LE.E. 


The accurate measurement of the power in alter- 
nating current circuits is well recognised as being one 
of unusual difficulty. In spite of this it is somewhat 
singular that the alternating current induction type 
integrating wattmeter is a much more accurate and 
reliable instrument than any form of direct current 
integrating meter. Thisarises from the fact that in spite 
of the comparatively complex nature of the quantity 
to be measured, and of the errors that are likely to 
occur, an exceedingly simple and satisfactory design 
of instrument can be used, and compensation for the 
various errors can easily be carried out within the 
limits of commercial requirements. 

Standard induction watt-hour meters of modern 
types exhibit a great similarity in design, such similarity 
being the result of successive improvements upon the 
early patterns. An examination of any one of these 
modern designs reveals the fact that the principal 
parts of the instrument consist of a disc, usually of 
aluminium, rotating between three or more pole pieces, 
of which alternate pairs are excited by the current 
in the circuit, and by a winding connected directly to 
thesupply voltage. These constitute the driving portions 
of the instrument. The remaining components consist 
of the usual eddy current brake and the counting 
mechanism. 

The action of the meter can be explained in an approxi- 
mate fashion, as follows :— 

Considera sequence of three poles, the outer twoexcited 
by the main current, and the intermediate pole excited 
from the main voltage. The flux produced by the 
series coils will be very nearly in phase with the current. 
The pressure flux will, however, lag the voltage bv a 
large angle, owing to the fact that the pressure winding 
is highly inductive. If the power factor of the circuit 
be approximately unity, at an instant when one series 
pole has maximum excitation of North polarity, the 
current in the pressure coil will be zero, and the other 
series pole, being wound in a direction opposite to the 
first, will be of South polarity. At a quarter cvcle 
later, both series poles will have zero excitation, whilst 
the pressure magnet will be fully excited at, sav, 
North polarity. After the lapse of a further quarter 
cycle, the pressure flux will again be zero, and North 
polarity will be exhibited by the second series pole. 
There will therefore be a uniform movement of the 
North polarity across the poles of the meter, and the 
movement of the flux will produce eddy currents in 
the disc which, reacting on the flux, will cause rotation. 
It will be seen that the action of the meter depends 
upon the large phase displacement between the current 
in the pressure coil and the voltage producing it. 

The foregoing explanation, whilst satisfactorily ac- 
counting for the action of the meter regarded as a kind 
of toy motor, gives no insight into its “theoretical suit- 
ability as an instrument for energy registration. The 
complete theory of the induction meter is, as a matter 
of fact, rather intricate, but an approximate investigation 
which is applicable to the low speeds of operation 
customary in practice can be easily worked out. Accord- 
ing to this method the notion of a shifting flux is not 
used, the torque or the rotating element being calculated 


from the mutual action between the eddy currents pro- 

duced by the series poles and the pressure flux. Denoting 

the current and voltage in the circuits by 7 and v, and 

the angle of lag between the currents in the pressure 

coil and the voltage by @, the current flux will be 

proportional to г апа in phase with it, and can be put as 
K, 1 sin (pt — ф). 

The eddy currents produced by this flux will be 
produced by a voltage оо degs. displaced from the flux, 
and they will be sensibly in phase with this voltage. 
We can represent these eddy currents by 

К, 1 cos (pt — ф). 
The pressure flux can be put as Кур sin (pt — œ). 

The instantaneous value of the torque on the disc 
will be proportional to the product of the eddy currents 
into the pressure flux, that is 

Torque = K, то sin (pf — œ) cos (pt — 4). 

=K, tv {sin (2 pt-- & £4) + sin (œ – ф) | 

Since it is the average value of the torque which 
causes rotation, we require the average value of the 
above quantity. The first term in the outer brackets 
is a periodic one of double the normal frequency, and 
its average value over a cycle is evidently zero. The 
second term is a function of two constant quantitics, 
and is itself constant. The average torque is therefore 

K,1v sin (œ —go degs.). 

If now the angle œ be go degs., that is, if the pressure 
flux lags exactly a quarter period behind the voltage, 

Torque = K,ivsin (9o — 4) 

= K,tvcos ф 
and the torque on the rotor will be proportional to 
the power in the circuit. Since the retarding torque 
of the brake magnet is proportional to the speed, it 
follows that this speed will be proportional to the 
power, and the meter will integrate the true energy 
in the circuit. 

Since no circuit is entirely non-inductive, it is clear 
that without special precautions the lag of the pressure 
flux will not be exactly до degs. If the actual angle of 
lag be go – B, the torque on the disc is seen to be pro- 
portional to 

1vcos (ф - B) 

= 10 !cos cos В + sin 4 sin В) 
the correct borate is proportional to 7 v cos ¢, and the 
percentage error is therefore proportional to 

Tan ¢ sin B, 
taking cos B as ri, since B will be small. An examination 
of this last term shows that for small values of Ф the 
error will be small, since sin B is small. As 4 increases 
beyond 45 degs., tan ф increases very rapidly, and near 
go degs. becomes very large. The effect of the angle 
B is therefore to cause an error on power factors less 
than unity. 

(To be continued.) 


India's Industrial Awakening. Owing to the general industrial 
awakening which has taken place in India during the past two or 
three years, there is an unprecendented demand for engineers 
and contractois with engineering knowledge able to prepare 
designs and do technical work generally. 

** Transformer Abstracts.’’— No. 3 of this useful series is de- 
voted to a full description of the final factory tests of oil insulated 
self-cooled transformers at the works of Johnson & Phillips, Ltd. 
(Charlton, S.E. 7). The tests are (r) ratio, (2) copper loss, 
(3) impedance, (4) insulation resistance, (5) iron loss, (6) mag- 
nctising current, (7) pressure, (8) heat run Diagrams ot 
connections are given to aid further the lucid descriptions. 
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ELECTRIC BATIERY VEHICLES. 

The tardy development of electric battery vehicles in this 
country has been one of the inexplicable features of the 
past decade. Probably it has been due in part to the 
unfortunate experience obtained with certain vehicles many 
vears ago, when storage batteries were far below their 
present level of engineering excellence. However that 
may be, there were about 80,000 electric vehicles in use in 
America before the war and the number is now in the neigh- 
bourhood of a quarter of a miliion, counting passenger cars, 
industrial trucks, and light and heavy commercial vehicles. 


Eiectric апа Petrol Comparisons.—The equipment of the 
electric battery vehicle is simplicity itself and consists only 
of a storage batterv, one or two electric motors, and a 
controller. "Lhese three components are applied to indus: 
trial trucks carrying anything from the lightest trays of 
material up to 'oads of 5 tons or more at speeds up to 
5 miles an hour. ‘They are applied also to delivery vans 
carrying up to 1 ton or so at spceds from 12 to 20 miles an 
hour, and to lorries carrying from 2 to 5 tons at speeds 


from 8 to 12 miles an hour. 

Comparing the electric with the petrol vehicle, the elec- 
tric vehicle has the advantage of being perfectly clean, 
silent, simple and reliable. It can be started at any time 
by a movement of the controller handle, it has smooth 
and rapid acce'eration, and it is a good hill.climber. Ex- 
perience proves that the point-to-point average speed of 
electric vehicles їп urban districts is considerably higher 
than that of petro] vehicles. On the other hand the maxi- 
mum speed of petrol vehicles is higher than that which can 
economically be provided in battery vehicles, and for long 
distance runs this tells in favour of the petrol car, especially 
as the latter can run further than the electric vehicle without 
replenishing its fuel tanks and can obtain petrol anywhere 
instead of having to find a special charging station. 

Each class of vehicle has its own scope of application. 
The petrol vehicle is unrivalled for long distance high 
speed service, and the electric vehicle for short distances 
with frequent steps. Obviously the petrol engine is quite 
unsuitable for industrial trucks which have to carry material 
in and about workshops, stations, docks, etc., but the elec- 
tric truck is ideaily flexible and efficient in this service. 
Similarly, though it is not always recognised, the electric 
delivery van and lorry are more suitable than petrol vehicles 
for service in which traffic or delivery stops are frequent— 
such service including much commercial work and also the 
importart duty of collecting house refuse. 


The Battery Problem.—-Two types of batteries are used, 
viz., lead-plate cells and iron-nickel cells. The latter are 
more costly but have longer service life. On the other 
hand, lead cells have been improved immensely during recent 
vears and the makers of both tvpes give guarantees which 
fully protect the user. It is difficult to recommend one ty 
in preference to the other, so excellent is each, but taking 
all factors into consideration one would advise the use of 
lead cells where low first cost is specially important and 
where service conditions are moderate both as regards 
annual mileage and quality of roads. The nickel cell is 
likelv to be cheaper in the long run where roads are very 
bad and the mileage is specially high. 

Excessive deadweight is often advanced as an insuperable 
drawback of electric vehicles. It is true that the battery 
is heavy, but there is no clutch, no change-gear box, no 
radiator and cooling water, no ignition, carburettor, etc., 
and no petrol in the clectric vehicle, so that the deadweight 
of clectric lorries is little higher than that of petrol vehicles. 
In light delivery vans the deadweight of the electric is about 
twice that of petrol vehicles but it is offset by the higher 
efficiency of electric operation in citv delivery service, and 


ELECTRIC VEHICLE HaNpBooK. By Cushing and Smith, 
The only work of its class on the market. Limp leather, 
8vo, 388 pp., 180 illustrations, ros. 6d. post free from Rentell, 
36, Maiden Lane. London, W.C.2.. 
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by the mechanical simplicity of the electric vehicle as regards 
upkeep and manipulation. 


Power and Mileage Data.—The electric motor is essenti- 
ally a flexible power unit with high overload capacity, but 
the petrol engine is not. Yor a ton lorry to run at 7 
miles an hour, an electric motor of 6 h.p. (capable of 
developing 15 h.p. for à hour) is suitable, whereas the corre- 
sponding petro! vehicle would probably have a 4o h.p. 
engine. | 

The energy consumption of an electric vehicle is low— 
almost incredibly so. With light delivery vans a perfor- 
mance of from 2} to 5 gross-ton-miles can be obtained per 
kilowatt-hour (or tunit”) expended in charging the batteries. 
With lorries and other heavy vehicles the performance is 
from s to 6 gross-ton-miles per unit or even more. [уеп 
to-day vehicle batteries are charged at 1d. a unit in many 
places, and on this basis the cost of electricity per mile-run 
is from id. to 2d. in the case of 3-1 ton vans, and from 
id. to 124. in the case of 3-5 ton lorries. These costs 
compare most favourably with the fuel costs of a petrol 
vehicle, apart from the consideration. that petrol 1s an 
imported fuel whereas electricity is produced from national 
resources. | 

From 20 to 3o miles per charge can conveniently be pro- 
vided in industrial trucks which are, of course, always 
within easy distance of the charging station. Light delivery 
vans generaily run from 50 to бо miles and heavy lorries 
from 35 to 4o miles on one charge, and in both cases these 
distances can be increased so per cent. by giving a “boost- 
ing" charge for 1 hour at midday. These mileages are 
ample for all the commercial purposes to which electric 
vehicles can properly bc applied. | 

‘The durability of electric vchicles is remarkable. For the 
motor, controller and chassis, a life of 10 to 20 years or 
more is a conservative estimate. Lead batteries are good 
for 10.000 to 20,000 miies or more, and nickel cells for twe 
or three times this life, and the guarantees or maintenance 
contracts offered by the manufacturers enable the user to 
predetermine closely his liability on this score. Tyres and 
general maintenance are naturally much less costly for 
electric than for petrol vehicles. From every point of view, 
and whilst allowing full credit to the petrol vehicle in its 
own sphere, electric vehicles аге ‘good business” for makers 


«nd users alike. 
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LONDON'S LATEST EXHIBITION. 


A gramophone that will play as many records as are 
needed without being touched from start to finish ; a model 
of the largest howitzer (a 15 in.) used during the war, and 
made bv a famous admiral; a scale model of a German 
2-seater bombing aeroplane, made by a school-boy ; a com- 
pound marine engine, made by a man who is completely 
paralysed except in his left leg; a petrol-electric generating 
set, made by a costumier ; a naval 6-in. Q.F. gun by a one- 
armed gatekeeper; three electric motor launches, the work 
of a Thames policeman, and a complete chassis of a steam 
motor-car turned out entirely by a man who is bv peofession 
a tailor, are but a few of the wonderful entries for the 
Championship Cup which will be competed for at the forth- 
coming Small Power Engineering and Scientific Exhibition 
that opens at tte Horticultaral Hall, Westminster, tc- 
morrow, January 7. | | 

The fifth of its series, the show is of very great import- 
ance to the courtrv at large. Every available inch of space 
has already been Gisposed ‘of to the makers of model and 
scientific machinery who will show on their stands the very 
latest. inventions ir. tne mechanical and scientific world. 
Not the l»ast of the attractions will be the prizes for 
visitors. One enterprising firm is giving a metal turning 
lathe as a prize, and several others prizes of five guineas 
each. A parent may thus have the felicity of presenting a 
valuable scientific machine to his boy which has cost him 
nothing more than his entrance fee, viz., the modest sum 
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JOHN OAKEY & SONS. LTD. AN ELECTRIC FIRE 


MANUFACTURERS OF 


EMERY, EMERY CLOTH, EMERY PAPER, 


CABINET GLASS PAP LASS CLOTH, 
BLACK LEAD, PUMICE, OCUS, TRIPOLI, 
ROUGE, 


Oakey’s “ Flexible Twilled” Emery Cloth. 


Wer Engineers, Sewing Machine, Leck and Seale Makers, and ай wrpeses where 
great STRENGTH, DURABILITY and PERFBOT КЬ IBILPPY ave ло 9 чече} 


FLINT & GARNET PAPER IN ROLLS, 


80 yards long by 18 in., 20 in., 24 in., 39 in., 30 in., 40 in., 49 in., & 48 in., wide. 


“WELLINGTON” EMERY WHEELS. 


-——— rà CA ————————— 
WELLINGTON EMERY AND BLACK LEAD HILLS, LONDON, S.E. L 
ALL BRITISH MADE. 


THE ‘‘ THOMSON” ELECTRIC 
E LAMP. 

73 "ENG Туре В. (Inspection) 

11/- 


LIST 


" SMALL BUREAU" 


FOR 52/6 


HEATS A ROOM 14 ft. SQUARE. 


Write for our illustrated booklet 
on electric heating and cooking. 


Sole Agent— 


L. E. WILSON, 


10, Corporation Street, 


MANCHESTER. pan ara Me 
Tele rams: ‘‘ TELEPHONY, MC.” BELLING & Со. 
Terephone:; =- = CITY M. Derby Road Works, EDMONTON, N.18. 


A BUSINESS NECESSITY ! 


THE EQUIPMENT OF OFFICE 
OR FACTORY IS INCOMPLETE 
WITHOUT 


Westera- Electric 
Jaler phones 


With such a system the busy man can keep in touch 
with every part of his plant and can connect with 
any section by simply pressing a button. 


Our range of these intercommunication instruments is 
COMPLETE. 


Our staff of Telephone Engineers is always at the disposal 
of our customers to give absolutely impartial advice on all 
telephone matters. 


full particulars. Medera ERechie Company lied. "=: Wert mona, 
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may seem an unimportant part in 
the installation of electric mains, 
but as most engineers know, the 
proper direction of this unskilled 
part of a “laying job" requires 
in some circumstances, a wealth 
of experience of such things as 
sub-soils, obstructions, etc. Our } 2. 
engineers have, with unvarying 
success, laid 


ENLE 
ABLES 


in all parts of the World. 


W. T. Henley's Telegraph Works Co., Ltd., 
Blomfield Street, London, E.C.2. 


| MOTORS, A.C. & D.C. 
À New Year Proposal. X505 


WIRES. CABLES. FLEXIBLES. = MOTOR GENERATORS. 


I am offering HIGH GRADE V.LR. 
Cables, а very attractive proposition, 
at Lowest Market Prices. 


As late Managing Director of Simplex 
Conduits Ltd., I have had .23 years’ ex- 
perience of the Cabie position, and am 
convinced that I can do better for you 
than you are doing for yourself. I can 
place you in a position to s.cure remuner- 


ative busines for 1922. You can 
install Waterhouse Cable with confidence H 
anywhers. ndm | 
Price Lists and Samples on Appuication SAND PITS, BIRMINGHAM. 
tot he ' HIGBRO," B'HAM. (CENTRAL 1648 BCH. EX.) 
265, STRAND. - LONDON, W.C.2. 


Mass, L M. WATERHOUSE ELECTRIC CO., 
5261 19, Rathbone Place, W. ||| 2 YOPE ST, MANCHESTER. 
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Егиствісттт is published every Friday, and, if ordered, is on sale at the 
Principal Railway Station Bookstalls and Newsagents on that day. It 
has а very large sale throughout the United Kingdom, аз 
well as in the British Colonies and Abroad. _ 

The Editor does rot hold himself responsible for opinions expressed by 
iadividual contributors, nor does he necessarily identify himself with 
their views. | 

Questions to which an answer is required must be accompanied by a 
3d. stamp for reply. considered of sufficient interest, the answer 
wil probably appear in the paper. : 

New advertisements for the displayed columns and alterations to 
existing ones must reach the publishing office not later than 
the first post Tuesday morning, in order to be in time for the 
issue of the following Friday. This is important. Rate quoted on appli- 
cation. Subscription: 17s. 6d. a year, 9s. half-year, 4s. 6d. a quarter in 
advance, postage prepaid in the United Kingdom and abroad. 

All remittances payable to the Publishers, 8. KENTELL AND Co., LTD., 
96-399, Maiden Lane. London, W.C.2. Telephone, No. 2400 Gerrard. 


Current Topics. 


I am writing these notes before the final demise of 
1921, and one of the most promising signs of thc 
times in store for us during the 
А Good Omen. present twelve months is a letter 
from a reader in a Northern town 
who states: ''[ have lived here for the past twenty 
years, within sight and sound of the electric power 
station, but without facilities for taking a supply of 
current. I have never been canvassed or asked to 
become a consumer, but at long last the Corporation 
are laying a cable under the opposite pavement. So 
now we shan't be long." I wish my correspondent 
good luck and hope he will eventually become a 
satisfied consumer of ‘‘ juice." It is certainly a 
healthy sign when supply authorities display activitv 
in extending their mains, even if only to find immediate 
work for the unemployed. The resultant “ load " will 
soon follow in the path of the cable and repav the 
initial outlay. All the same, twenty years is a long 
time to wait for the benefits of electricity supply. 


Another healthy sign of enterprise and foresight on 
the part of a large municipality is the instruction of 
the Manchester Town Council to the Town Planning, 
Paving, etc., Committee to inquire and report as early 
as practicable on the desirability of forming subways 
under the surface of all new main roads, and, when 
better economic conditions prevail, under all main 
thoroughfares, in which to lay all the necessary pipes 
for water and gas supply, mains for electricity, tele- 
&raph and telephone cables, hydraulic mains, etc., to 
facilitate inspection and repairs, prevent heavy financial 
loss due to leakage, reduce the large and harmful 
expenditure now incurred in breaking through the 
surface of roads, and to do away with the public 
inconvenience caused by the present wasteful method. 


That's both progressive, enterprising and sound: 


common sense. London adopted the subway principal 
Years ago, and has been extending its subterranean 
accommodation ever since as the occasion serves. [t 
is the obvious way to deal with mains of all descrip- 
tions. Neither is it so expensive a method as would 
appear at first sight when applied to older thorough- 
fares, the sub-soil of which is thick with mains of all 
descriptions buried from time to time by less enter- 
prising authorities. Bear in mind that all mains, 
Whether water, gas, sewers, electric light and power, 
telegraphs and telephones, hydraulic, etc., are subject 
to deterioration, and the deterioration Is more rapid 
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where such mains are laid directly in the soil than if 
they could be accommodated in an accessible subway, 
where they would be subject to periodical inspection 
and could be furthermore protected externally by a 
coating of preservative paint or other corrosion 
preventative. 


Then there is the eternal question of repairs, 
1enewals, extensions, diversions, the location ap? 
remedying of faults, the detection and eradication of 
gas and water leaks, to say nothing of hydraulic high 
pressure services, which, when they do go wrong, 
cause so much damage in so brief a period of time. If 
it were practicable to summarise the costs of op:ninsz 
up and making good the roadway, excavating, 
replacing corroded pipes which would never have 
corroded had there been a subway in the first instance, 
together with all the other incidental expenditure 
incurred by the various authorities interested, and dis- 
regarding altogether the inconvenience of such 
activities from the trafic standpoint, it would no doubt 
be possible to make out an excellent case for the con- 
struction of a subway along practically every important 
street in our larger cities and towns. A subway of 
ample dimensions, constructed with a view to future 
growth of the district, would save many thousands of 
pounds in the lone run and amply justify its prime 
cost. | 


Му esteemed contemporary, Municipal Engineering, 
mentions a rather interesting and little known example 
of corrosion attributed to electrical 

Electro-Thermic causes іп which differences of 
Corrosion. temperature between two neighbour- 
ing masses of metal are assumed to 

play an important part. The question of the corrosion 
of gasometers is an important one, and experiments 
tend to show that lealts generally appear on the crown 
and on the inner lifts. In the majority of cases 
corrosion begins on the inside of the holder, resulting 
in leaks which show mainly at the horizontal joints of 
the plates immediately above the lap. Very few leaks 
as a rule show at the vertical joints. It is considered 
that corrosion is due mainly to two factors, viz., 
temperature of the iron and the influence of electro- 
lvtes. A rise in temperature causes unequal heating ; 
electrical activity is set up between the warm and the 
cool parts, resulting in increased corrosion at the 


warmest point. So once again electricity is in direct 
conflict with its old rival. 


_ That my old friend, the Financial Times, has onlv 
lust discovered the existence of flame-proof casings 
for mining electrical gear would 
appear to indicate that the same 
ignorance prevails in other quarters 
T regarding this fundamental safetv 
principle of enclosure. It is really a modern adapta- 
tion of the original Davey safety-lamp idea. The 
principle underlying the Davey lamp was the cooling 
elfect of the gauze chimney which robbed the internal 
flame of any dangerous heating effect upon an outer 
explosive atmosphere. When it came to a ques- 
tion of electricity in bulk down the pit and in close 
proximity {о what is often a highly inflammable 
atmosphere, it was soon realised that the old idea of 
making electrical enclosures gas-tight by means of 


** Flame- 
Proof.” 
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rubber gaskets, packing, glands, etc., would not 
ensure safety because, in the first place, the casings 
themselves were often of considerable cubic capacity 
and could accommodate quite a respectable explosive 
charge within ; whilst secondly, any material used as а 
gas-proof packing was subject to more or less rapid 
deterioration, and could not be depended upon with 
certainty to maintain a gas-seal for any length of time. 


iau mM .-. —— — 


Designers of mining electrical gear, faced with this 
difficulty, conceived the happy solution which we now 
know as the '' flame-proof " construction as between 
box and cover. Both are furnished with broad metal 
flanges, the meeting surfaces of which are machined 
to ensure a reasonably good joint without any pre- 
tentions to gas-tightness. Should an explosion take 
place inside the box, due to electrical sparking or 
other causes, the resultant flame and expanding gases 
are free to pass between the broad cool flanges of the 
box and its lid or cover. In so doing any flame is 
extinguished and the gases cooled by their contact 
with these flanges, the result being that there is no 
danger of the minor explosion being communicated 1: 
the outer atmosphere of the working in which the 
electrical gear is situated. Exhaustive tests under 
condifions artificially created to resemble those in the 
mine have abundantly demonstrated the efficacy of 
this form of enclosure, which is now universal. | 
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ELECTRICAL PLANT INSURANCE, 


We have received from the British Engine, Doiler and 
Electrical Insurance Co., Ltd., whose head office is at 
24, Fennel Street, Manchester, and who have branch offices 
in the important cities and towns of the British Isles, a 
new booklet illustrating! various accidents to electrical plant, 
and giving much useful information tor owners of electric 
plant and valuable hints to attendants. 

A section is devoted to inspection and insurance, and 
some particulirs are given of the Subsidiary Cov., British 
Electrical Repairs, Ltd., formed to carry out repairs 
promptly and efficiently. [n addition, there is some techni- 
cal information of everydav use, and no doubt some of our 
readers who use electrical plant will avail themselves of 
the company’s offer to send а copy of the booket, free of 
charge, on application. І 

By the way, we note that the company specialise in the 
insurance of all kinds of electrical equipment, and have 
under inspection dvnamo electric machinery from 20,000 kw. 


down to the smallest portable hand tool and domestic 
motor. 
—— 
ELECTRICAL ENGINEERS’ BALL, 1922. 


The Electrical Engineers’ Ball is to be held this vear at 

the Hotel Cecil on Friday, February roth, and tickets can 
be obtained on the personal introduction of anv member of 
the committee at a cost of one guinea each, which covers 
evervthing except liquid refreshment. Mr. A. M. Sillar 
and Mr. W. S. Lonsdale, joint hon. secs., will be pleased 
to supply a list of members of the committee and other 
particulars on application to them at 104, Victoria Strect, 
Westminster, S.W.1. 
The Electrica! Engineers’ Ball was held annually for 12 vears 
before the war, and was resuscitated again last. winter, when 
there were nearly доо present and 120 guineas were handed 
over to the electrical funds. We hope that this vear even 
that sum mav be surpassed, but it can onlv be done if a 
still larger number attend this most enjovable function. 
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THE EIGHT-HOUR DAY.* 
By A CORRESPONDENT. 


There is a fear in Labour circles that employers are 
about to make a move for longer working hours. 
There is talk of a '' conspiracy ’’ and of resistance. 
There 15 also misapprehension about conditions abroad. 
In the “Journal” of the Iron and Steel Trades Con- 
federation it is intimated that if employers seek any 
revision of hours the men will object, and it is con- 
tended that ‘surely the British capitalist сап only 
ask for a fair field and no favour. This can be 
obtained by our Government whole-heartedly accepting 
the draft convention of the Washington Conference, 
which made provision for the international regulation 
of hours of working. . .'. It is unthinkable that British 
workmen will сарпу accept a reversion to longer hours 
at a time when competing countries are either passing 
or promoting legislation for the establishment of eight- 
hour shifts.” 


WHAT EMPLOYERS Worry OVER. 


This note is misleading. In several other countries 
the eight-hour day is being abandoned. Besides, а 
dozen Washington Conferences would not be likely to 
bring about the strict regulation, or unification, ot 
working hours. Moreover, international unification of 
hours would not prevent the men in one country from 
yielding an output twice as great as that given by the 
men in another country. 

Employers are not so much concerned about the 
number of hours as about the volume of production. 
The objection is not to short hours, but to short out- 
put. Labour men would do well to observe that their 
promises on the output and hours question have not 
been kept. 

In 1919 Mr. Justice Sankey made his famous recom- 
mendation for a seven-hour day, to be followed by a 
six-hour day in the mines, on the assumption, based on 
Labour promises, that by 1921 the miners would give 
an output equal to that of 1913. In 1913 we got 
287,000,000 tons of coal. When we get the complete 
figures for 1921 it will be found that we have obtained 
about 160,000,000 tons. Even after allowances for the 
strike, short time, and unemployment, nearly every 
industry output has gone down with reduced hours. 


BEYOND THE LIMIT. 


Turning to other countries, what do we find? In 
Germany the eight-hour day is no longer observed. 
Men are working willingly beyond the supposed limit, 
in the interests of their country’s trade. In Germany 
to-day nine blast furnaces out of every ten are working. 


_In Britain five out of six are cold. Germany is making 


1,000,000 tons of steel per month. We are making 
about 300,000 tons. Germany's output of coal, lignite 
and coke combined for 1921 will be equal to the best 
pre-war record. Our fuel output will not reach twe 
thirds the pre-war quantity. 

In Spain the miners have not only not attained the 
seven-hour day indulged in by British miners, but thev 
have just agreed to revert to the nine-hour day for 
eight hours’ рау. In Sweden the iron and steel 
workers abandoned the eight-hour day about three 
months ago. In Austria and Hungary the men are 


* From the Evening Standard. 
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going back to twelve-hour shifts until prosperity is 


re-established. 

In France thc eight-hour day is elastic, and men are 
working beyond eight hours. In Switzerland a Bill 
has just been introduced to abolish the eight-hour 
system in factories and on railways, and establish a 
nine-hour day, with ten-hour shifts in busy seasons. 

One remark may be ventured in conclusion. Меп 
and nations thrive on hard work. They decay other- 
wise. E. T. G. 


ELECTRICAL ENGINEERING—FINAL GRADE. 


Solutions to Questions set at ihe 1921 Examination of 
City and Guilds Institute. 


By EDWARD Носнеѕ, B.Sc., A.M.I.E.E. 


(Continued from page 703). 

Q.9.—Explain clearly the action of the reactive 
component of the current in а synchronous machine. 
А slow-speed alternator and a turbo-generator working 
in parallel supply 2,500 kw. at a power-factor of o.8. 
If the turbo-alternator gives 1,000 kw. at unity power- 
factor, at what power-factor must the slow-speed 
machine be working ? 

A.g.—Let us consider the effect of a reactive or 
wattless current lagging 90? behind the e.m.f. induced 
in a single-phase alternator; thus, let А, B anc C in 

£. 17, represent three stator coils with poles NS rotating 


БІС. 17 


in a clockwise direction. The e.m.f. induced in the 
coils is at its maximum when the coil-sides are opposite 
the centres of the poles, and is zero when the poles are 
opposite the centres of the coils, namely the position 
shown in Fig. 17. When а N-pole is moving past the 
adjacent coil-sides of A and-B, the e.m.f. induced in 
these conductors is towards the paper; and since the 
wattless lagging current due to this e.m.f. attains its 
maximum 90° later, the poles will have rotated through 
half a pole pitch (2.е., quarter of a cycle), and the current 
will be at its maximum when the poles are occupying 
the positions indicated in Fig. 17. Similarly, the current 
in the adjacent coil-sides of B and C is at its maximum 
flowing from the paper towards the reader. Had the 
main flux of N and S been absent, the stator current 
would set up magnetic fields in directions shown dotted, 
and these are obviously opposed to the main fluxes N 
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and S. Hence the effect of a lagging current is to 
weaken the main field. 

If the wattless current leads 90° in front of the voltage, 
it would attain its maximum value when the poles were 
half a pole pitch in front of the position of maximum 
e.m.f., t.e., when they occupy the positions shown in 


Fig. 18. The dotted lines again indicate the magnetic 
fields that would be produced by the stator current 


Fic. 18. 


alone, and in this case they are obviously in the same 
direction as the main flux. Hence the effect of a 
leading current is to strengthen the main field. 

If the synchronous machine be acting as a motor, 
the direction of the current in relation to the generated 
e.m.f. is the reverse of that in a generator, so that a 
lagging current in a synchronous motor strengthens, 
whilst a leading current weakens the field. 


Let OV = voltage vector, 
ОА = current from turbo-alternator in phase 
with OV, 
ОВ -current from slow-speed alternator 
lagging 0? behind OV, 


and OC = resultant current SEE ф° behind OV 
where cos ф =0.8 


OPS Se С 
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Since the voltage is the same for both machines, the 
current vectors are proportional to their К.У.А.; i.e., 
OA, OB and OC represent—to some other scale—the 
K.V.A. of the turbo-alternator, the slow-speed alternator 
and the load respectively, 


e., ОА = 1000 K.V.A. 
and OC- 2502 = 3125 K.V.A. 
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If CD be drawn perpendicular to OV, then 


OC cos ф= OD 
—- OA +ОВ cos Ө 
3125 x0.8 = rooo ОВ cos б 


.". OB cos 0 = 1500 
Also, OB sin 0 =CD=OC sin ф 
= ОС 7i-cos:$ 
= 3125 V1—.64 = 1875 
ОВ sin 0 
ОВ cos 0 
a m 1.25 
1500 
0 =51.35° 
cos 0 = 0,625 
= Р.Е. of slow-speed 


alternator. 
(To be continued.) 


tan 0 = 


TELEPHONE LINE WORK IN THE 
UNITED STATES. 


By E. S. BYNG. 


(Continued from page 714.) 
(2) AERIAL CABLES. 

The same general principles are followed in the installation 
of both exchange aerial cables and toll line aerial cables. 

(a) Tybe and class of cable.—Cables containing small- 
gauge conductors No. 22 B. and S. (10 lb.) are supplied in 
two tvpes, one for aerial use, and the other for under- 
ground use. The underground type is not used aerially 
on account of its low dielectric strength, and the use ol 
the aerial tvpe for underground purposes is not economical. 
The sheath, however, is the same in both cases. Cables 
containing conductors of 20 lb. and heavier are identical, 
whether for aerial or underground installation. The largest 
size of these cables can be installed aerially if required. 

(b) Methods of suspension.—Before a suspension strand 
is run out all necessary guying is completed at terminal 
points, corners, road and railway crossings, and at ex- 
tremities of long spans. Where a class A pole route is 
carrying, one or two cables only, it is not generally con- 
sidcred necessary to fix storm stays. The suspension strand 
is the same as that used for guying, particulars of which 
have been given in a table. The sizes of strand required 
for various cables are given in the table below :— 


; ; Maximum Maximum 
Size of Strand. pac суги is Dinmet r Weight of Cable, 
moe ? $ ; of Cable. per foot. 
Ib. in. Ib. 
6 000 100- pair 1-1/16 2.25 
IO 000 300-pair I1 4.95 
16 ooo Over 300-pair Over 11 Over 4.95 


The strand is attached to the pole by means of a clamp, 
as shown in Fig. 7 (a). Where the cable supported exceeds 
2 in. in dia. a reinforcing strap is used (see Fig. 7 (bj). 
At corner peles a reinforcing link is fitted as indicated in 
Fig. 7 (c). 

Where new poles are provided, the suspension strand 
is generally fixed about 14 in. from the top of the pole. 
If ultimately the route is to carry two cables, the strand 
for the first is erected on the same side of each pole 
throughout, and the second may then be run without 
crossing the first. Suspension strand is requisitioned in 
reels up to one mile in length. On a long-distance toll 
cable several miles of suspension strand can be erected 


without actual termination, by making straight joints in the 
strand as shown in Fig. 8 (a). Where the cable is ter- 
minated the strand is “made off’ on the pole, as shown in 
Fig. 8 (b). What is known as a ‘false dead end," con- 
structed as shown in Fig. 8 (c), is formed on the suspension 
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| (c) Reinforcing link 
Fic. 7.—SUSPENSION-STRAND FITTINGS. 


(а) SERERE: Шор Ajant 
on 16000 1b 


(d) Suspension af long span 
Fic. 8.—SUSPENSION-STRAND JOINTING AND TERMINATIONS. 


strand at special points, such as steep gradients, crossings, 
pick-ups, ete. It has the effect of terminating the strand. 
A pick-up, in the case of a long span of cable, is shown in 
Fig. 8 (d). 

The universal method of securing the correct tension 
of the suspension strand during construction is rather in. 
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cenious. The sag of each size of cable at various tempera- 
tures after installation, but without ice or wind load, is 
first ascertained, and from this the permissible initial ten- 
son in the strand is determined. The construction gangs 
measure the tension of the strand during erection by a 
method of vertical oscillations. A light rope is thrown 
over the strand at the centre of the span, where there is 
no joint, and by giving the rope an up-and-down movement 
(a process known as “ pumping”) the strand is also caused 
to move in rhythm. By comparing the counted number of 
complete oscillations over a period of 15 secs. with the 
figures tabulated for each size of strand for varying lengths 
of span at different temperatures, the men can adjust the 
tension until the correct number of oscillations has been 
abtained. The author was present on one occasion when 
comparative tests were made by means of a dynamometer, 
and it was evident that the oscillations method gave a much 
quicker and more satisfactory result. In shorter spans a 
510. weight is hung from the end of the hand-line, whicn 
is slung over the suspension strand, in order to damp down 
the number of oscillations. Provision is made for this in 
the schedule supplied to the men. 

In {һе case of exchange cables it is frequently necessary 
to branch off a cable in one or both directions laterally. 
This can be done at mid-span, where perhaps it is not 
possib:e. to erect a pole, by the formation of a cross-over 
in the suspension wire bv bolting two cable suspension 
camps at right angles. The Y or forked joint is made at 
least 24 in. away from the junction, and is secured to the 
strand by marline ties. 

(To be continued.) 


TELEGRAPHY.—GRADE I. (1921). 


Being Solutions to the Questions set by the City and 
Guilds of London Institute in the Grade I. Examination 
in Telecvaphy held in April, 1921. , a 


(Continued from page 662.) 
Q.12.—What are the advantages of central battery 
working ? Describe, with a diagram, the principle 
ofany type of central battery duplex. 


CENTRAL 
STATION 


Line BROUGHT 
ve To 350°“ 
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A.12.—-Theadvantages of central battery telegraph 
working are :—(a) The first cost of apparatus and of 
batteries is less. (b) The expense of maintenance is less. 

The above advantages arise from the fact that in 
central battery working, only one signalling battery is 
used, located at the head office, those at the out stations 
being dispensed with. 
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The following is a description of the Hay common 
battery duplex, and Iig. 6 shows the connections of a 
circuit on this system :— 

At the central station the connections resemble those 
of a bridge duplex, the arms of the bridge consisting 
of one coil of the polarised relay and of the defferential 
galvanometer, and a resistance block of 1,000 ohms. 
The centre of a single current key is joined to the split 
of the relay, and a battery of бо volts is connected 
through a tumbler switch to the junction of the r,ooo 
ohm resistance blocks. The junction of the left coil 
of the galvanometer and one of the 1,000 ohm resistance 
blocks is joined through another resistance block of 
1,250 ohms to earth, as shown in the diagram. At 
the out station a polarised sounder, with its coils joined 
in series, is earthed through a resistance coil of 500 ohms. 
The resistance of all lines is brought up to 350 ohms. - 

Normally a current flows in the circuit, but as the 
resistance of the galvanometer, the relay, and 1,250 
ohm block is less that that of the line and distant 
apparatus, a larger current flows in the former circuit, 
and it is arranged that this current circulates in a 
spacing direction. The tongue of the relay is therefore 
held over to the spacing stop. When the key at the 
central station is depressed, the 80 volt battery is joined 
direct to the split of the relay ; the current in the line 
circuit is therefore increased, and the polarised sounder 
is actuated. When the key at the out station is de- 
pressed, one coil of the polarised sounder and the 
resistance block (1,000 ohms) are cut out of the circuit, 
and the resistance of the line circuit becomes less than 
that of the relay circuit. Thecurrent now flows through 
the relay in a marking direction, giving a signal, but as 
there is no change of potential at the terminals of the 
polarised sounder the latter is not operated. When 
the keys at both stations are depressed simultaneously, 
the reduction of the resistance of the line circuit operates 
the receiving apparatus at both stations in the same 
way as described above when either key is depressed 
alone. 


Congratulations.— Among the New Year Honours we notice 
that a knighthood has been conferred on Mr. Alexander Richard- 
son, M.P. for Gravesend, Managing director of Engineering 
Ltd., and Vice-president of the Junior Institution of Engineers. 


Leeds.— A novel piece of engineering 
work is being carried on with the 
object of extending the electrical supply 
on the south side of the River Aire, 
in order to meet the increased demand 
which is anticipated when trade takes 
a turn for the better. The object of 
the present undertaking is to avoid the 
necessity for disturbing several impor- 
tant thoroughtares which would have 
to be pulled up in order to lay further 
cables from the Electricity Depart- 
ment in Whitehall Road, on the 
north side of the river, and its effect 
| | will be that the additional cables 
will be placed in a trench in the river bed, covered with rubble 
and then with bags of cement. The canvas of the bags will be 
rotted by the water, and there will be a solid coating of cemen 
impervious to water. At the oth»r side of the river the cables 
will be coupled up to others which have been previously laid 
along the roadways. When the work, which was commenced 
about two months ago and is expected to be finished by thc 
end of January, is completed, the Electricity Department will 
be prepared to cope with demands for electricity from all parts 
of South Leeds, as far as Morley, and the supply to other portions 


OUT STATION 


POLARISED 
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| of the city will also be improved. 
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Questions and Answers-by Practical Men. 


RULES. 

Questions: We invite our readers to send us questions, preferatly on 
technical problems that have arisen in actual practice. Questions which 
we consider of sufficient interest to our readers will either be replied to 
under ‘‘ Answers to Correspondents " or replies will be invited from our 
readers, One shilling will be paid for the question which we select for 
competitive replies in this column. 

ANSW.RS: A fee of 108. will be paid for the answer which we consider 
shows the greatest merit, and 58. for the one we select as second. best. 
In judging the replies, importance will be attached to clearness and con- 
ciseness, as well as accuracy. The Editor reserves the right to make 
no award, or to accept only one reply, if, in his opinion, the answers 
received do nov possess sufficient. merit. Competitors desiring the re- 
turn of their manuscripts, tf unaceepted, should enclose stamped 
addressed envelope. 

Write on one side of the paper only, and tf diagrams are sent, draw 
them on a separute sheet of paper attached to the manuscript, Com- 
petitors may adopt a '"" nom de plume," but, both in the case of questiona 
and answers, the competitor's real name and address must be sent with 
the manuscript as a guarantee of good faith. No correspondence will 
ee into with regard to successful replies. The Editor's decision 
T 

Commencing with Question No, 101, a Diploma of Merit will be awarded 
to the six competitors who win the first or second prize the most times 
during the next twelve months. 

The words ''Questions and Answers." or “Q” and “A” should be 
placed at the top left-hand corner of all letters intended for this column. 


QUESTION No. 131. 

I wish to purchase a 10 ampere prepayment meter for 
use on a 220-volt D.C. supply. Can any reader advise me 
upon the best tvpe to buy? I would like a few details 
about its operation and the necessary precautions to be 
taken when fixing it.—" WIREMAN.” 


QUESTION No. 132. 

How do the time limit relays operate on the London and 
South Western Railway traction units? I understand that 
the function of these relays is to regulate the period of 
closing of the main circuit contactors.—'* RAIL.” 


Replies to Questions Nos. 131 and 132 must be received 
by January 21, 1922. 


Reviews of Books, &c. 


[Books noticed in this column will be sent from ЕгЕС- 
TRICITY Office to any part of the world, for the published 
price, plus ten per cent. for postage (minimum 2d.), and 
orders will be appreciated.] 


Tur DiacNosiNG OF TROUBLES IN ELECTRICAL MACHINES. 
By Miles Walker, M.A., D.Sc., M.I.E-E. (Longmans, 
32s. net.)—Dr Miles Walker needs no introduction to 
electrical students or engineers, by whom he is recognised 
as being in the fic nt rank of British designers of electrical 
machinery. His work, formerly as designer, now as con- 
sulting designer to the Metropolitan-Vickers Electrical Co., 
has given him unusual opportunities of studying the be- 
haviour of machines under various conditions of service, 
ef diagnosing troubles and prescribing the remedies for 
. them. 

In this, his latest work, he divides electrical machinery 
troubles into two classes, viz. : 

(1) Those which occur after a machine has been operat- 
ing satisfactorily in service until some mishap brings about 
the trouble to be investigated ; and 

(2) Troubles which occur from the first dav a machine 
is run. 

Generallv speaking, the first class of troubles referred to 
eccur on the user's premises where there are no proper 
facilities for making tests. In the majority of cases 
the engineer is summoned hurriedly without receiving any 
instruction as to the symptoms of the case, so he usually 
goes quite unprepared to make any test and diagnose the 
trouble. 

In an introductory chapter, Prof. Walker deals with the 
instruments and equipment necessary to carry out any of 
the tests or investigations which are discussed in the succeed- 
ing chapters, and it is very satisfactory (in view of state- 
ments which have recently appeared in the daily Press in 
connection with the Safeguarding of Industries Act) to note 
that British-made instruments are described. It is not 
possible to do more than indicate the scope of the book, 
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Which is full from cover to cover of practical details, and 
information on every conceivable kind of trouble that may 
eccur to electrical machinery due both to operation and 
design. It is, therefore, equally useful to the engineer in 
charge of piant or to the designing and testing engineer. 

One of the most prevalent causes of trouble is the break- 
down of insulation, and the author devotes his first chapter 
to this subject, showing not only how to test for and locate 
the fault, but also how to repair it. 

Overheating and methods of measuring temperature by 
thermometer and resistance are next discussed and the 
causes, e.g., defects in heat dissipation, obstructed air 
ducts, insufficient and inefficient cooling surface are fully 
gone into. 

The use of vector diagrams is very carefully and ade- 
quately explained. This is a most important factor in the 
correct understanding of alternating-current problems, and 
yet only a small proportion of erecting and trouble engineers 
use vectors, apparently because they have not sutfiicient 
confidence in the answers thev obtain. This lack of con- 
fidence, the author thinks, is due to the uncertainty as to 
the direction in which the various vectors should be drawn, 
especially in the case of polyphase diagra'ms. The hints 
as to their use range from the simple single-phase circuit to 
the Hevland diagram for induction motors. 

The final chapter is on the use of the oscillograph in 
commercial testing, and some typical tests are described. 
In a book of this character, diagrams form an important 
part in supplementing the written directions and the 
extent to which the author has made use of this means is 
indicated by the fact that in 434 pages there are 332 figures. 
The indexing has been particularly well done. The work 
is one on which the author is to be congratulated, and is 
a valuable additicn to the literature of electrical engineering 
and a book which every electrical engineer will be glad ts; 
possess. 


FIXATION OF ATMOSPHERIC NITROGEN. By J. Knox. 
124 pp. 8 figs. (Gurnev and Jackson. 4s.).— This is one 
of the “Chemical Monograph” series edited bv A. С. 
Cumming, and should fully satisfy the needs of the 
advanced student, for whom, according to the general 


preface, along with research workers, the various mono- 
graphs, which are summaries of recent work in fairlv 
narrow branches of science, are primarily intended. Ns 
regards research workers, however, the bibliography is 
the only part they are likelv to find of much use, as thev 
must be acquainted with originals of relevant works. The 
hibliography is very comprehensive, and contains original 
papers, works of reference and works of condensation— 
some of which contain actually less information than the 
present monograph. References to original papers would’ 
be more useful if made at the foot of the page containing 
the passage to which the reference applies. Too much of 
the available space has been given to “Fixation as Nitric 
Oxide," the lengthy abstracts of the work of Fischer and 
Hene throwing this section into undue prominence, and 
thereby confusing the student, who looks in the mone- 
graph for a concise, well-balanced summary. А sound 
knowledge of physico-chemical principles 5 rightly 
assumed, but a short mathematical explanation of the shift 
of the ammonia equilibrium with pressure at small am- 

monia concentrations, might well have suppleinented the- 

statement on pp. 74-5. The diagrams and short descrip~ 
tions of manufacturing processes are excellent, and serve to 
remind us forcibly that very few of the present successful 
methods of nitrogen fixation could be worked commerci- 
ally without the application of electricity, either as activator 
or as heater. No book could bring home more strongly the 
importance of electricity f modern chemical industry. 
The alleged suitability of the discontinuous arc processes 
to furnish a load tor generating plant at slack periods is 
not touched upon, however, nor is mention made of their 
suitability for absorbing an irregular supplv of energy, 
such as would be furnished bv the tides. Finallv, we would 
mention that the selection of tables and illustrations is 


bevond criticism. 
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Various Items. 


The C.M.A.—We are informed that as from January т, 1922, 
the Union Cable Company, Limited, Dagenham Dock, Essex, 
are members of the Cable Makers’ Association. 

Presten.—-The Tramways Committee have received a letter 
from the Electricity Commission enclosing formal consent to 
proceed with the extension of the electric generating station 
at Deepdale. 

Diaries, Etc.—A reat and useful monthly tear-off calendar 
is being issued by the Saxonia Electrical Wire Co., Ltd., of Roan 
Works, Greenwich, London, S.E.ro, and will, we aie certain, 
be much appreciated by those who are purchasers of {һе com- 
pany's well-known lines in flex, etc. 

Blackburn.— Mr. T. Blackshaw, an electrical contractor and 
engineer, and a member of the Perseverance Lodge of Free- 
masons, took a leading part in the Masonic treat to children on 
December 29. He was chosen to represent Father Chri-tmas 
and his reception was a particularly good one. 

Accringten.—The Corporation have decided to proceed with 
their application for sanction to borrow /100,000 fo1 the purpose 
of extensions to the electricity station, in accordance with the 
understanding arrived at with the Commissioners recertly. 
The revised figures show a decrease on the original of 430,000. 

Belfast.—-The cost of electric current, tram fares and gas is 
exercising the minds of the citizens of Belfast, and a verv strong 
and representative deputation is about to wait on the Corporation 
to make representations in favour of substantial reductions in 
view of the great reduction in the cost of coal for producing 
current, etc. 

Tokio Peace Exhibition.--From March то to July 31 ot this 
vear a Peace Exhibition is to be held in Tokio.  Messrs. 
Arthur Bucknev & Co. have secured a suitable site for a pavilion, 
and intending exhibitors can obtain all information from the 
company’s London offices at 40, Westminster Palace Gardens, 
Victoria Street, S. W.r. 

Reerganisatien of Electricity Supply.—The Electricity Com- 
missioners have provisionally determined the area of the West 
of Scotland Electricity District in the County of the City of 
Glasgow, the County of Renfrew, and parts of the Counties of 
Avr, Dumbarton, Lanark and Stirling. An enquiry will be held 
and notice of date given. 

[.Е.Е. informal Meetings.— 3t the Institution  Builaing, 
at 7 p.m., 9th inst.—Discussion on “ Co-operative Advertising 
in Relation to the Electrical Industry." To be opened by 
Mr. J. W. Beauchamp. (Mr. A. В. Eason in the chair.) 23rd 
inst. —Discussion on '' Electrical Vehicles—-Present ard Future.’ 
To be opened by Mr. R. J. Mitchell. (Major R. Grierson in the 
chair.) | 

North Lancashire and South Cumberiand.—In pursuance of a 
Notice issued by the Electricity Commissioners on November 
25, 1920, of the provisional determination by them of 
the above-named district, the Commissioners hereby give 
notice that they will hold a local inquiry at the Town Hall, 
Barrow-in-Furness, on Tuesday, January 31, 1922, at 10.30 a.m., 
and following days, with reference to the area to be included in 
the proposed district. 

The *''Honioy Telegraph.” —The December issue of the 
Henley Telegraph is, as usual, replete with interesting 
matter, and we extend our cordial congratulations to the editor 
on the way in which he is conducting this house organ. The 
articles are both instructive and humorous, and will help to pass 
away апу hours which might drag slightlv during the evening 
time when one is toasting one's toes and looking forward to the 
return of prosperity in British tradc. 

Oswaldtwistie.— At the District Council meeting, on December 
23, members asked what steps had been taken to ensure a supply 
of current for the district. It was stated that the special com- 
mittee had approached the Corporatiors of Blackburn and 
Accrington, but neither authority was in a position to guarantee 
asupply. There was now every prospect of Accrington being 
permitted to go forward with a large scheme of extensions, 
costing over £100,000, and until that was tinally settled Oswald- 
twistle could do nothing. 

Turton.—The Electricity Committee have organised an 
exhibition of electrical appliances, the first of its kind in the arca. 
The exhibits number several hundred, the aggregate value Leing 
over /10,000. Demonstrations are given by Mr. F. M. Young, 
engineer, assisted by Mr. C. A. Coleman, electrical superintendent. 
Lectures on the advantages of electricity in the home and else- 
where have been given to parties of schoolboys by Mr. Young, 
whilst Mr. H. McFall, one of the exhibitors, has dealt with the 
subject of scientific lighting. 

Il.E.E. Benevolent Fund. 
of /250 by Mr. E. M. Hughman, 


of Bombay, etícctive, the 
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PITMAN'S 
TECHNICAL PRIMERS 


Meme IE ын rur rome 


“ Pitman's Primers are mers are all notable l notable for t the amo amount int of in in- 
formation expressed clearly in a small space."—THEÉ MAN- 
CHESTER GUARDIAN 


HYDRO-ELECTRIC DEVELOPMENT. 
Bv J. W. Meares, F.R.A.S., M.Inst.C.E., M.I.E.E. 
THE ELECTRIFICATION OF RAILWAYS. 
By H. F. Trewman, M.A. 
ELECTRICITY IN STEEL WORKS. 
By W. McFarlane, B.Sc. 
MODERN CENTRAL STATIONS. 
By C. W. Marshall, B.Sc. 
THE ELECTRICAL TRANSMISSION OF ENERGY. 
Ву W. M. Thornton, D.Sc. 
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_INDUSTRIAL AND POWER ALCOHOL. 


By К. С. Farmer, O.B.E., D.Sc., 
WATER-POWER ENGINEERING. 

By F. F. Fergusson, A.M.Inst.C.E. 
BOILER INSPECTION AND MAINTENANCE. 

By R. Clayton. 


Ph.D., F.I.C. 


“ We can strongly recommend the book to all interested in the 
efficient and economical maintenance of boilers.’ —ENGINEER- 
ING on Boiler Inspect: on and Ma піспапсе. 


HIGH- TENSICN SWITCHGEAR. 
By Н. E. Poole, B.Sc. (Hons.). A.C.G I., A.M.I.E.EF. 
HIGH-TENSION SWITCHBOARDS. | 
By the same Author. 
POWER FACTOR CORRECTION. 
By A. E. Clayton, B.Se., A.K.C., A.M.I.E.E. 
ELEMENTS OF ILLUMINATING ENGINEERING. 
By A. Р, Trotter., M.I.E.E. 
COAL-CUTTING MACHINERY. 
Ву С. E. F. Eager, M.Inst.Min.E. 
GRINDING MACHINES AND THEIR USE. 
Bv T. R. Shaw, M.I.Mech.E. 
BELTS FOR POWER TRANSMISSION. 
By W. G. Dunkley, B.Sc. (Hons.). 
CONTINUOUS CURRENT ARMATURE WINDING. 
By F. M. Denton, A.C.G.I., A.M.I.E.E. 


“The book wil! be appreciated and enjoyed by all those who 
have found the principles of armature winding to be trouble- 
some; and particularly by those who have been worried by 
wave winding.’’—THE ELECTRICIAN on Continuous Curre it 
Armature Winding, 
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TIDAL POWER. 

By A. Struben, O.B.E., A.M.I.C.E. 
THE ELECTR!C FURNACE. 

By Frank J. Moffett, B.A., M.LE.E., 
SMALL SINGLE-PHASE TRANSFORMERS. 

By E. T. Painton, B.Sc. (Hons.), A.M.I.E.E. 
PNEUMATIC CONVEYING. 

By E. G. Philips, МІЕ.Е., A.M.1.Mech.E. 
MECHANICAL HANDLING OF GOODS. 

Bv C. H. Woodfield, M.I.Mech.E. 
ELECTRO-DEPOSITION OF COPPER. 

Ву C. W. Denny, A.M.LE.E. 
DIRECTIVE WIRELESS TELEGRAPHY. 

Ву L. Н. Walter, M.A., A.M.I.E.E. 
TESTING OF CONTINUOUS-CURRENT MACHINES. 

By С. F. Smith, D.Sc., M.I.E.E., A.M.I.C.E. 


M.Cons.E. 
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“The work forms a valuable pfoundwork for practical 
training on the test-bed.” — ENGINEERING PRODUCTION on 
Testing of Continuous Current Machines 


Each 2/6 net of Booksellers. 
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Complete List, post free, from 


SIR ISAAC PITMAN & SONS, Ltd. 
Parker St., Kingsway, London, W.C.2 
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Committee of Management of the T.E.E. Benevolent Fund are 
sending a letter to those who have not yet subscribed, asking 
for donations on the following scale: Members, /1 1s. ; Assoc. 
Members, тоз. 6d. ; Associates, 10s. 6d.; Graduates and Stu- 
dents, 55. If all do their bit, the Fund will be put in a condition 
worthy of the standing of the Institution, and we sincerely hope 
that all will cheerfully respond. 

Books.—Technical readers who are studying Electricity, 
Mathematics and other kindred subjects, should make a point 
of writing at once to Messrs. Chapman & Hall, at 12, Henrietta 
Street, London, W.C.2, and ask for a сору of Catalogue E, 
which contains particulars of many technical works of direct 
interest to them. It will be sent willingly on application. 

: Belfast. —At a meeting of the Electricity Committee on 
toth ult., Mr. Milan, district organiser of the Electrical 
rades Union, and two other members attended regarding the 
ages of electricians in the employment of the department, and 
asked the committee to adopt the standard rates as laid down 
By the National Joint Industrial scheme for the Electricity 
Supply Industry, which, it was stated, had been adopted bv 
all electricitv undertakings across the water. The Chairman 
said the matter would receive careful consideration. 
: Sydney, N.8. W.—The Municipal Council invite tenders for the 
supply, delivery and erection of: (a) Two 2,000 kw. Rotary 
Converters, (b) one 10,000 to 12,000 kw. Turbo-Alternator. 
Sealed Tenders on proper forms will be received by the Town 
Clerk, Town Hall, Sydney, up to 3 p.m. on April 24, 1922. 
Specifications, Conditions and Blue Prints relating to these 
contracts may be consulted by United Kingdom firms interested 
on application to the Department of Overscas Trade (Room 49), 
35, Old Queen Street, London, S. W. 1, until January 31, 1922. 
" Important American Technical Paper Changes.—The McGraw- 
Hill Co., Inc., publishers of several American technical papers, 
including the Electrical Werld, have purchased the Electrical 
Review (Chicago), and from this date will publish the latter 
monthly under the title, Electrical Review and Industrial Engineer. 
The renamed paper will be devoted to the opcration and main- 
tenance of electrical and mechanical systems in mills and 
factories, while the Electrical Worl1 wil continue weekly. as 
Hitherto, and, except for a broadening of its editorial scope, will 
still mirror electrical progress as it has done for over 40 
years. 
: Accringten.— There is a strong disinclination to join with 
Blackburn in the supply of electrical current. It is pointed’ 
qut that Blackburn's new station has been erected at a time 
when materials and labour have been at high-water mark, 
averaging £40 per kw. of plant installed, comparea with £16 
per kw. for the extensions proposed at Accrington. Including 
cost of cable, transformers and switchboard, the cost of con- 
necting the two stations is roughly estimated to be /36,coo, 
ard according to the latest decision of the Commissioners, this 
will have to be met jointly bv the two authorities. There is 
every hope that the situa.ion will be amicably met by a working 
arrangement between the two Corporations. 

Service Notes. —4 natty uniform for wireless operators of the 
Mercantile Marine has just been approved of and confirmed in 
the London Gazette. The uniform, or plain clothes, must be 
worn whether on ship, in port or on shore, thus putting an end 
to semi-uniform. Warrant-Electrician E. D. Hines has been 
posted to Greenwich for duty. Captain J. R. Birch, A.M.Inst. 
C.E., London Electrical Engineers, has been transferred to the 
general list of the Reserve of Officers of the Territorial Army ; 
Lieutenant A. W. Mawby, C.B.E., from the London Electrical 
Engineers, has been promoted major in the Territorial Reserve 
of Officers, and Lieutenant А. C. Stacey, from the London 
Electrica] Engineers, has been transferred to the Territorial 
Reserve of Officers. | 
‚ Awards.—The Courcil of the Inst. CE. have made the 
following awards for Papers printed without discussion in the 
'" Proceedings " fof the Sessions 1918-1919 and 1919-1920, 
publication of which has been delayed by conditions due to the 
war :—Session 1918-1919: A Telford Medal to Professor E. С. 
Coker, F.R.S. (London); a Crampton Prize to Mr. F. F. P. 
Bisacre, O.B. E. (Glasgow! ; a Manby Premium to Mr. E. H. 
Llovd, O.B.E. (Cairo) ; and a Telford Premium to Mr. Rollo 
Appleyard, O.B.E. (London). Session 1919-1920 : A 
Crampton Prize to Professor F. C. Lea, O.B.E. (Birmingham) ; 
and Telford Premiums to Messrs. A. P. Horne, O.B.E. (Aber- 
дееп), S. Blencowe (Buenos Aires), W. J. Walker (Dundee), 
and R. Koivulehto. 

Burniey.— Mr. Ernest Murphy, son of Councillor H. Murphy, 
of Padiham, has been appointed to the newly created position 


4 


ANUARY б, 1922. 


of assistant general manager of the mechanical, electrical and 
roadway departments of the United Traction Company, Albany, 
N.Y., U.S.A. Mr. Murphy. has been equipment superintendent 
for the company since 1917. He will now co-ordinate the 
technical engineering work of the concern under one head. He 
secured his degrees in electrical and mechanical engineering at 
Manchester University, and began his career with the London 
Metropolitan Railway, subsequently figuring prominently in 
the electrification of London tramways. His first position in 
the States was with the Chicago Elevated Railways, where he 
specialised in automatic control. Subsequently he was appoin- 
ted superintendent of the electrical department of the Inter- 
Borough Rapid Transport Company, New York. | 

Meetings.—The I.E.E. will mcet in the Lecture Theatre of 
the Institution, Savoy Place, Victoria Embankment, W.C. 2, 
on Thursday, January 12, 1922, at 6 p.m., when the following 
cinematograph films will be exhibited: (a) “© Investigations 
and Tests or High-Tension Switchgeai," by Mr. P. Torchio, 
with explanatory notes by Dr. С. C. Garrard ; (n) “ Telephone 
Inventors of To-dav," exhibited by Mr. F. Gill; (c) “ The 
Audion,” exhibited by Mr. F. Gill; and, if time permits, (D) 
" Flectricity in the Home," exhibited bv Mr. F. Gill.—— 
The Junior Inst. of Engineers will meet on Friday, 6th inst., 
at Caxton Hall, at 8 p.m. Lecturette: '" Stone and Marble- 
working Machinery," bv A. E. Bingham (Member). Slides. 
Tuesday, roth inst., Visit to the Charlton Works of the United 
Glass Bottle Manufacturers, Ltd., at 2.30 p.m. Thursday, 
12th inst., Official Visit to the Model Engineer Exhibition at 
Roval Horticultura! Hell Vincent Square, Westminster, at 
6 o'clock. Friday, 13th inst., at 8 o'clock, !Paper : “ Artificial 
Ice," by E. C. West (Chairman). 

Personal.—Aíter 15 years as advertising manager of the 
Electrician, our old friend, Mr. W. E. Warrilow, A.M.I.E.E., 
severed his connection with that journal on Dec. 31. He entered 
the industry in 1894, and though trained in municipal elec- 
tricity supply and manufacturing, he showed a natural bent for 
journalism, and has been identified with the electrical Press 
since 1903, when he came to London to edit the jElectrical 
Magazine. Since 1906 he has been with the Elecirician, at 
first on editorial work and subsequently in organising and manag- 
ing the advertising department. Under the nom de plume ot 
“KVA” he created and conducted for seven years “ The 
Round Table " feature of the journal (dropped bv the new 
proprietors in 1917), and in its columns reflected the lighter side 
of the industry. The '' Unofficial Programmes '' of the Electro 
Harmonic Society may be mentioned as causing general mirth and 
occasional displeasure. Mr. Warrilow has done much to en- 
courage trade journal publicitv, and has always worked for the 
improvement of advertising “ copy," as testified by his many 
special numbers of the Z/ectrician. So long an association 
with journalism has made him a wide circle of friends, and they 
will be interested to know that he contemplates applying his 
experience on the agency side of the industry. His definite 
plans will be announced later, but meantime he is to be tound 
at the Engineers' Club, Coventry Street, London. 


Trade Notes. 


Messrs. Johnson & Phillips, Ltd., state that the telephone 
number of their new Liverpool branch, 57, The Albany, Old 
Hull Street, is Central 5145, Liverpool. 

Automatic Telephone Manufacturing Co., Ltd., manufacturers 
of “ Xcel ” electric heating and cooking appliances, announce 
а 16 per cent. reduction in the prices of these appliances, to 
come into effect with the New Year. 

The business of Mr. Justus Eck will, on and after ist inst., 
be carried on under the title of Justus Eck & 8. Brook. Mr. 
Brook has been Mr. Eck's colleague for many vears and will 
now become, together with Mr. Eck, proprietor of the new firm. 
The offices have been transferred from Central Hall, Southall, 
to Palmer Street, Westminster, and all correspondence should be 
sent to the latter address. In addition to сулатоѕ, motors and 
power transformers, the firm are supplying switchgear of all 
kinds up to 400,000 volts pressure, arc lamps and scientific 
lanterns for gasfiled lamps, electricity meters and small 
transformers. 


- 


JOHN E. RAWORTH & MOSS, 


75, Victoría Street, 
WESTMINSTER, S.W.i 


Chertered Patents Agente, 
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N.S.C. “IDEAL” INSTRUMENTS. 


The old-established (1884) instrument manufacturing 
firm of Nalder Bros. and Thompson, Ltd. (97a, Dalston 
Lane, E.8), have for some time past teing engaged in the 
production of a range of instruments and apparatus designed 
ta comply with the conditions called for in the operation of 
the super-power station and electrical power distribution on 
the large scale 


Fic. 1.— ‘IDEAL.’ AMMETER. 


For example, there is the N.C.S. " Ideal" type moving 
iron ammeter shown in Fig. 1. This can withstand heavy 
overloads, and can sustain a momentary overload of 60 times 
its ful! load current. The scale gives, in addition to the 
maximum effective range, an indication up to 100 per cent. 
overload. A special feature is the dead-beat movement, 
Fig. 2, which is extremely light, and incidentally results in 
а minimum of pivot wear. By the provision of a simple 


Fic. 2.—MoveMENT OF ‘‘[DEAL” AMMETER. 


device the pivots are, however, readily removable for re- 
polishing. — Voltmeters of similar design and appearance 
can also. be supplied with open scales at the working. 
point. 


М AM. 
N «um ИД 
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Fic. 3.—DRANSFIELD Fun PHASE 
VOLTMETER. 

Another interesting instrument is the М.С.А, 
three-phase voltmeter (Dransfield's patent). 

In view of the number and variety of instruments in use 
on three-phase circuits it becomes a matter of great import- 
ance that апу break in connections, incorrect phase rotation, 
or the blowing of fuses should be immediately. discovered. 
In the majority of instances apparent faults in such instru- 
ments as power-factor indicators, three-phase wattmeters, 
ete., аге the result of incorrect connections. Їп cases 
where single-phase measurements only are required, and a 
single-phase potential transformer employed, the Dransfield 
voltmeter (Fig. 3) cannot be used, but where three-phase 
transformers аге emploved, as is frequently the case, this 


* Ideal" 


Three - Phase 
Potental Transformer Prenery Fuses 


С 
B 
AO 
FIG. 4.—- CONNECTIONS FOR DRANSFIELD 
IVunkk-PriasE VOLTMETER. 


Secondary Fuses (if wed) 
С> 


voltmeter offers advantages. lt is designed for use where 
a three-phase potential transformer (or two single-phase 
transtormers) are eniploved for energising wattmeters, 
power factor indicators, relays, etc., and consists of a dead- 
beat moving-iron voltmeter provided with two energising 
coils, one coil being in series with an inductive resistance, 
and the other with a non-inductive resistance. The parti- 
cular advantages claimed are that it indicates 


(1) The voltage of the three-phase circuit. 

(2) When a break occurs in the potential transformer or 
its connections. | 

(3) The failure of апу of the fuses, whether high or low 
pressure. 

(4) Which fuse has blown, or the particular phase in 
which the break may have occurred. 

(3) The direction of phase rotation in 


the potential 
transformer secondary. 


The indications are observed by means of special points 
marked (in colour) on the scale А B С and abc; in the 
event of the occurrence of any of the faults outlined above the 
pointer drops from its correct position corresponding to the 
voltage measured to one or other of these points. For 
example, in the event of a fuse failing on the high pressure 
primary limb A of the potential transformer (see diagram, 
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Fig. 4) the pointer immediately falls from its normal read- 
ing to the point A on the scale. It is, therefore, claimed 
that at a moderate extra cost the instrument acts as a ron- 
stant detector of faults that, sooner or later, are bound to 
occur, in addition to its duties as an ordinary voltmeter. 
The inverse time limit overload relay (fixed type) shown 
in Fig. 5, is designed ‘for use with oil switches to 
protect A.C. circuits against overloads. It is constructed on 


Fic. 5 —N.C.S. INVERSE TIME Limit OVERLOAD RELAY. 


the same principle as the N.C.S. overload relay and has 
therefore a very definite action, is of simple design and 
robust construction. It is wound for a normal current of 
5 amps., and by means of a milled head can be adjusted 
between 75 per cent. and 150 per cent. of the normal. The 
time limit is obtained by means of a fuse (placed vertically) 
enclosed in a heavy glass tube. It is not adjustable but 
varies with different sizes of fuse wire. Curves can be 
suppliel showing the variation of the time limit with the 
overload. The tripping contacts are made of silver moun- 
ted on phosphor-bronze strips, and are capable of making 
and breaking a circuit of two amps. at то volts. "һе 
trip coils are made in the single pole type only; for two 
or three-phase work two or three separate relays are em- 
ploved. The standard winding is 5 amps., and a series 


Fic. 6.—DiAGRAM OF CONNECTIONS FOR 
OVERLOAD RELAY. 
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transformer is required for each trip, this is essential in 
H.T. circuits; fer circuits up to боо volts the coils mav 
be wound to carry larger currents, but these are not stan- 
dardised. The connections are clearly shown in ‘Fig. 6. 

In the “Ideal” power-factor meter (Nalder Bros. aad 
Thompson, Ltd., and Lipman's Patent) for use on single 
or polvphase (balance or unbalanced load) systems the 
necessity for the production of a "resultant rotating mag- 
netic field" is avoided bv arranging the field (current) 
coils with their axes parallel in different planes, the 
moving system comprising a spindle (made up of non- 
magnetic and magnetic portions, the latter being magnetised 
by individual pressure coils) and an appropriate number of 
thin iron vanes mounted thereon in these parallel planes. 

In the case of single, two and three-phase balanced load 
instruments in which current is taken from one phase only, 
and pressure from one, two or three phases respectively, 
only one large “field ” current coil (wound in two sections) 
is employed. In all cases the moving iron system 's 
magnetised by pressure coils, a unique feature, thus en- 
suring great accuracy for widely varying loads. 

The company claims the following advantage :— Freedom 
of rotation of pointer, giving 360 degree scale as no moving 
coils are en:ploved, all extraneous controlling forces due to 
ligaments, slip rings, etc., are eliminated. 

Extremelv light moving system, which is in erfoct 
mechanical balance and efficiently damped, giving dc el- 
beat action. 

High torque at all loads. 

Sma!l volt ampere consumption. 

Simpie and robust construction. 

The indications are independent of variations of current, 
pressurc or temperature and are unaffected over а wide 
range of frequency and wave form. 

In some cases а saving in the number of transformers 
required to operate the instrument may be effected. 

The moving iron principle is also applied to rotary syn- 
chrenisers, frequency meters, etc., and there are various 
relays, such as the ‘fawssett-Parry for feeder protection 
and the McColl’s patent reverse current and reverse power, 
sub-standard instruments, leakage indicators, the Ohmer 
and Megohmer insulation testing sets, etc. 


ELECTRICIANS’ PENKNIVES. 


In response to enquiries which we have received from 
time to time for information about special knives manu- 
factured for the use of electricians, we have endeavoured 
to ascertain what knives are available. The number 
does not appear large, though it would seem that there 
is a considerable potential demand. and we invite manu- 
facturers not referred to in this article who may make 
knives (or even pocket or other special tools) to let us 
have full particulars for publication. It would also be 
helpful if wiremen and other users who feel the need of 
such knives would give us information about their 
requirements and any faults or deficiencies in existing 
knives with which they may be familiar. 

From Geo. Butler & Co., Ltd. (Trinity Works 
Sheffield), we have received a knife which hasa com 
bined blade and screw-driver. When opened, the blade 
becomes locked and rigid. To close again, the spring 
in the back of the knife has to be slightly pressed. 
otherwise the blade will not close properly. W'e are 
informed by the Coy. that on several occasions they 


have made these knives in quantities for different 


electrical firms. 
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Fig 1 shows a magneto pocket tool manufactured bv 
. John Milner & Coy. (Orient Works, Matilda Road. 
Sheffield). This tool is not a knife in the ordinary 
sense of the word, but all the tools for the complete 


adjustment of the magneto are contained in one compact 
piece: (1) isa gauge for setting the gap or opening 
bd 


between platinum points, (2) a file for truing up and 
cleaning platinum points, (3) a spanner for removing 
the screw holding the contact-breaker so asto permit 
of renewals, and (4) is a spanner for adjusting or 
removing the platinum points of the contact breaker. 

John Watts (Lambert Works, Sheffield), among their 
specialities, make a foot rule knife. It has two blades 
and a nickel-platedsteel Chesterman's foot rule divided 
1/8th, 1/16th, 1/32nd and 1/64th, also centimetres and 
millimetres. It is supplied in a seamless metal-edged 
pig skin sheath. In Fig 2 is seen a bright steel rule 
knife, 3; in. long with two blades, while a similar knife, 
but with the rule opening out to 6 in., is also available. 
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The steel rule knife illustrated in Fig 3 has two bladcs 
and eight fine steel tapered feelers, 2, 3, 4, 6, 8, 10, 12, 
15 thousandths of an inch.. A more elaborate, and 
naturally more expensive, knife is also made by 
John Watts. It has 32 in. ivory handle with name 
plate, a strong blade, wire gauge (8-26), 
9 in. rule, compasses, sliding gauge, 
and a good lense. 

A recently designed magneto knife 
made by T. E. Rowbotham & Son 
(Globe Works, Penistone Road, 
Sheffield) has a blade, file, pricker for x 
lifting the brush, screw-driver, and 7. 
magneto spanners—a very useful com- ти 
bination especially. adapted to the @ “шо 
requirements of motorists. - | Бе 

Other manufacturers of penknives 


—— 


-——^ oe 
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who, so {аг аз we аге aware, do not make knives 
specially adapted to the requirements of engineers or 
electricians, but who manufacture knives in variety and 
would no doubt consider making special knives to fulfil 
Vignes P Pe aa PS a sufficient demand be shown 
о exist, Include >. Murray & Co.,Ltd. (11, Farringdon 
коза, ECI. G. W Gill, Ltd. VORNE Works, Wrest 
Street, Sheffield), and R. S. Mitchell (Unity Works 
Langsett Road, Sheffield). 4 | 
ee 


MOVING-COIL AMMETERS AND 
VOLTMETERS. 


There is no essential difference in design and con- 
struction in these instruments, the former measuring 
current and the latter difference of potential, and per- 
haps there is no branch of applied science where greater 
care is brought to bear than in the making of ammeters 
and voltmeters. The electrical engineer has an almost 
perfect meter to record the various quantities that he 
may have to measure, and the statement applies with 
equal force to wattmeters for power, and energy 
meters for recording consumption of B.O.T. units for 
a specified period. 

The ammeter is placed in the circuit where the 
measurement has to be made, and its resistance must be 
very small, otherwise there would be an appreciable 
waste of power (C’R) in watts, the waste being pro- 
portional to the square of the current ; there would also 
be a reduction of current, this follows from Ohm's Law, 
as we would be introducing an additional quantity in 


. с Же 
the denominator of the ratio "g^ givinga loss of volt- 


age. To take a definite example, at 50 amperes, with 
a meter resistance of `2 ohm, there would be a loss in 
power of 50x50 x'2 or 500 watts, at 100 amperes 
the loss would be 100 x 100 ‘2 or 2,000 watts. Should, 
however, the resistance be ‘002 ohm, these two losses 
would become 5 and 20 watts respectively, while the 
loss of voltage (Cr) would be, in the second case. `1 volt 
and 2 volt respectively. | 

The voltmeter must have a high resistance and is 
always placed in parallel between the two points 
whose D.P. is to be measured. If the meter has a low 
resistance, it will tap off a certain amount of current, 
and so give too low an ammeter reading. Taking an 
example to make this clear, suppose the voltmeter has 
a resistance of 200 ohms andtaps off `5 ampere from 
the circuit, it will give the correct D.P., viz., 100 volts, 
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but lower the ammeter reading by ‘5 ampere. If, how- 
ever, the resistance is 20,000 ohms, only ‘(005 ampere 
will be tapped off to give the same voltmeter reading. 
We expect, therefore, to find that in a voltmeter the 
winding of the coil has a large number of turns of fine 
gauge, while in the ammeter we find fewer turns of 
larger gauge. 


The winding of the coil on an aluminium frame 
causes the meter to be “ dead-beat,” i.e., there are no 
oscillations of the pointer, the latter moving quickly to 
the correct reading without overshooting. This is 
brought about bv the fact that when the coil is moving 
in the magnetic field set up bv the permanent magnet, 
an E.M.F. is produced; this, in turn, gives rise to an 
eddy current in the frame as long as it is moving. The 
direction of this eddy current is such that it opposes 
the motion producing it, and thus the damping effect 
is brought into operation. 


Large currents and voltages can be read by the 
meters even though the scale and calibration are such 
that it may be small. This is done in the case of a 
voltmeter bv having a resistance in series with it, 
usually made of manganin, as this is hardly affected by 
temperature charges. For instance, if we have to 
measure a voltage of 220 with a meter which only 
registers up to 20, the difference of 200 is absorbed in 
this resistance, while with an ammeter which may have 
to read a current of 200 amperes, the major part of it is 
shunted, onlv a small proportion going through the 
meter. Such shunts are usually made of the orders 
(s; апа à the multiplying powers being 10, 100, and 
1,000 respectively, that is, the shunts take 7, ix and тб 
of the total current. 


The proportions going through shunt and meter are 
calculated thus : 


let C. bethecurrent roundtheshunt and Sitsresistance. 
o Cie n s throughthemeterandG ,, > 


Then the fall of potential is the same in each case. 
Therefore C, х 5 =C, xG volts. 


Now the total current divides inversely as the resis- 
tances;or C, S 


C. С 
Therefore C, == С, б 


The total current C=C, + C,, or C, —C-C,. 


с and C-C,, and 


S 
C,(G +5) 
$ 


amperes, or put in words, the total current is obtained 


This gives two values for C., viz. 
solving for C gives total current. equal to 


T GTS 
by multiplying the meter current by a“! 


© ‚ the latter 


is the multiplving factor of the meter. 


For laboratory use the Thomson meter is much 
used for minute currents, and for practical use the 
D'Arsonval type is used, while another that finds 
favour is the Weston instrument. The electrical 
testing instruments made by Evershed and Vignoles 
are also very much used. 


SOME FULLER MANUFACTURES. 


The varied display of accumulators and accessories at the 
recent Motor Exhibition by Fuller’s United Electric Works, 
Ltd. (Chadwell Heath), served as a reminder to many of 
the extensive range of the Company’s ‘manufactures for 
motor car work. 

In the “Sparta” starting and lighting battery the whole 
design and construction are on lines calculated to achieve 
strength and robustness. Each cell is complete with ebonite 
container manufactured by the Company to ensure tensile 
strength and freedom from *'tar trouble." A feature also is 
that rubber binding strips to each plate effectively prevent 
short circuits consequent upon plate scdiment connecting 
across positive and negative plates at the side. Traction bat- 
teries for use on electric runabouts, with plates of similar 
rugged build are also made. In the Fuller Block accumulator 
for lighting and ignition the electrodes are made in the form 
of blocks of taper form in cross section arranged radially 
so as to form a solid mass of alternately positive and 
negative elements. Each block consists of a metallic core, 
surrounded by a relatively thick mass of active material, 
and wrapped round with glass, wool and perforated celluloid 
or ebonite. The electrodes so constructed cannot swell or 
grow, and are free from the possibility of injury either by 
vibration, short circuiting or sulphating. The result is a 
cell which is resistant to forces which sometimes are destruc- 
tive to the ordinary plate type of accumulator. 

These can also be used for house lighting purposes, etc., 
and, in addition we might mention that there are numbers 
of other Fuller cells for various special purposes, as well 
as dry and inert batteries, etc. The Company also showed 
at the Exhibition, inspection hand lamps, Fuller ebonite, 
brass and aluminium armoured lighting wires, Н.Т. and 
L.T. rubber covered ‘magneto cables, ete., the wires and 
cables being manufactured in the Company's Wire and 
Cable Works. where vulcanised, bitumen and lead covered, 
galvanised and steel armoured cables of all sizes and for 
various purposes are made. 

LONDON AND HOME COUNTIES ELECTRICITY 

DISTRICT. 


The Electricity Commissioners recently issued their 
decisions with regard to the London and Home Counties 
Electricty District. (The inquiry was held in June and 
July: see ELECTRICITY, June 17, 24, July 1, 8, 15, 22 and 
August 5.) 

Subject to minor fringe adjustments, the proposed area 
is confirmed, and a joint authority is to be established com- 
posed of 26 or 27 members, as follows :—Representatives 
of local authorities, 8; London companies, 6; companies 
outside London, 1; power companies, 1; L.C.C., 6; Middle. 
sex and Bucks C.C., 1; Herts and Essex C.C., 1; Surrey 
and Kent C.C., 1; railway companies, 1; chairman, if 
clected from outside, 1. | 

The Commissioners concur generally in the technical 
proposals for dealing with the requirements during the first 
stage, terminating about the period 1925-6. With regard to 
the second stage the Commissioners have decided that the 
best way is for 199,000 kw. of generating plant to be in- 
stalled in a capital station or stations, while retaining the 
“ group” stations as developed during the first stage. — 

The County of London E.S. Company's projected 
100,000 kw. capital station is to be proceeded with. The 
Commissioners approve in principle of an extension of 
tenure as part of a settlement with the London companies. 

“The Commissioners will so draft their Order establishing 
the joint authority as not to interfere with the rights of the 
North Met. E.P.S. Coy., or with the bulk supply rights of 
the Met. E.S. Coy., Ltd. The Order will provide for the 
delegation to those companies of the supply powers of the 
joint authoritv in the respective areas of the companies, 
and for the submission by each of them, within a period of 
two vears, of proposals for securing a supply in undeveloped 
areas where there is a reasonable prospect of such supply 
being remunerative.” 
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SADANA TCA ОТУИНЕ 
: You know 2 
Z that you can rely on Apex Switchgear to give = 
= reliable service under all conditions in the hands = 
= of even the most inexperienced and careless users. = 
= The exclusive APEX Quick make and Quick = 
= break ensures satisfactory operation. = 
г ADD.TIONS TO 2 
= hive recently been made —one is illustrated here. = 
= List No. 345 gives full particulars of this and = 
= other new Apex Switches which you will = 
= eventually use. May we send you a сору? = 
= APEX IRONCLAD WATERTIGHT SWITCH a SS 4 т. »" = 
= —Glasgow Pa tern— - п © | == 
= Re’. No, 401. TE E 3: K b. = EG = 
= Standard E Sod P and Triple Pole, ELECTRICAL COM PANY LIMITED = 
= an amps. = 
= Ref. No. 501. 118-120, Charin: Cross Road, LONDON, W.C 2 = 
= Sizes and Switch as above, but with H.O. Porcelain Telephc ne - - GERRARD 7766 (4 lines) = 
= Replacement Fuses. Telegrams - - "SECABILIS, OX, LONDON" = 
id [is 
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IN THE COUNTRY HOUSE. 


Country homes, clubs, hotels, etc., in isolated places can 
have all the comforts of Electric Light and Power from 
small, self-contained plants. 


liz 
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The battery carries the burden of the load on these plants. 
It is the heart, the vitals, the mainstay of the whole system. 


Get the right battery first time. Chloride batteries are 
specially designed for this work. The largest factory in the 
kingdom making Storage Batteries only, and the widest 
organisation for the care of batteries in service is at the back 
of every Chloride batteryPsold. 
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Clifton Junction, 57, Victoria St., 
Manchester. London, S.W. 


ELECTRICAL STORAGE 
"COMPANY LIMITED" 
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HART ACCUMULATORS | 


Special Sale of Small Accumulators 
: at Low Prices to Clear Stock. :: 


These Accumulators are suitable for all Electrical Circuits. British ! 
made throughout. Fully Guaranteed for 12 months. Easily Re- 
= S charged. First-class Design and Workmanship. E ня 
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‚рг < "Ық Wes » 
ТҮРЕ. {= | => | ле OVER?! LL OF FOR TWO 
a | #424 | 762 SINGLY. | OR MORE 
О SAE | Im DIMENSIONS, BOX. 
lha ze 
s : ks | 2 c 8. d. S. d. 
s NM EORR. э = А 


PL. 3 2 21 1 | */, in х 25/, in. X 3 in. hi:h (Celluloid) 3 6! 3 O 
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TERMS: CASH WITH ORDER. CARRIAGE PAID. SUBJECT TO BEING UNSOLD ON RECEIPT OF ORDER. 


HART ACCUMULATOR CO, LTD, 


STRATFORD — LONDON — E.15. 
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CONNECTING 


DIRECT TO 
M шы. SERVICE MAINS 
The N.C.S."IDEAL" AMMETER || || pm 


For Large Power Producers ard Users. All Running Sizes keg 12 volts to 


This instrument is not the usual moderate-priced commercial ammetter. It —— 
is something altogether superior. It costs us more to make-—and will cost FROM ҮЗ БОО volts. 
you more to buy—but it will stand a momentary sixty-foid overload. It is STOCK 
extraordinarily dead-beat owing to its special construction. Incidentally it 
has the light:st movement of its size on the market. The pivets are easily а А.С. and D.C. 
removable for repolishing. The scale is approximately logarithmic, so that 
an overload of double the normal current can be observed, and at the same time 
the regular scale reading is not impaired. This instrument is spring-controlled 
and can be read іп any position. It is housed in an 8” dial open-fronted case to 
- match our “ IDEAL ” “ Power Factor Indicator " and “ Rotary Synchroniser.” 
These instruments arc also * IDEAL.” 
REDUCED PRICES ON APPLICATION 
NALDER BROS. & THOMPSON, Ltd, 
97a, Dalston Lane, Dalston, LONDON, E.8, 


Tle тата: Telephone: 


* OCCLUDE, KINLAND, LONDON.” DALSTON 2365 (3 limes) 

Agents.—Fredk. S. Lee, 38, Market Street, Sydney, N.S.W. " к 
Balmer Lawrie and Co., Calcutta. .. M 
Greaves, Cotton and Co., т, Forbes Street, Bombay. 7” “a & 


Samuel Brown, Ltd., Johnston Street, Wellington, New Zealand. 
Ernest Demoly, 43, Rue de Treviss, Paris. 
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ФО OUR READERS. 


RuzcrRICITY is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. It 
has а very large sale throughout the United Kingdom, as 
well as in the British Colonies and Abroad. 

Questions to which an answer is required must be accompanied by a 
М. stamp for reply. When considered of sufficient intcrest, the answer 
will probably appear in the paper. ` 

New advertisements for the displayed oolumns and alterations to 
existing ones must reach the publishing office not later than 
the first post Tuesday morning, in order to be in time for the 
ime of the following Friday. This is important. Rate quoted on appli- 
cation. Subscription: 17s. 6d. a year, 9s. half-year, 4s. 6d. а quarter in 
advance, postage prepaid in the United Kingdom and abroad. 

АП remittances payable to the Publishers, S. RENTELL AND Co., LTD., 
36-39, Maiden Lene, London, W.C.2. Telephone, No. 2460 Gerrard. 


Current Topics. 


With the better education in scientific subjects 
which obtains nowadays, it is not often that the leading 
organs of the lay Press are caught 
Who Sold the napping, but our old friend— per- 
"Pup''?  petual motion—has once more broken 
loose, this time in the columns of the 
Daly Mirror, which recently published the follow- 
ing :— 
_ '* ELECTRIC AEROPLANE.—A British firm is making 
interesting experiments with an aeroplane driven by 
clectricity ‘nstead of petrol. One outstanding feature 
about it is its economy, because, once the engine has 
started, it generates its own electricity, so that the 
cost of running it is practically nil—excepting, of 
course, the expense incurred by the batteries needed 
to set the engine in motion." 
In short, you simply take vour seat, the mechanic gives 
the prop. a good pull over against the polar drag, and 
she's off—for ever and ever if need be. No more 
cases of inability to land because the petrol's frozen. 


The longevity of the “© perpetual motion "" bogey is 
astonishing; I suppose successive grenerations keep on 
rediscovering the solution, or trying to, and that their 
lesser informed critics hesitate to point out the 
absurdity of such an idea in the light of the wonders 
which have been achieved in scientific discovery during 
the past decade or so. It is, nevertheless, a funda- 
mental fact thàt you cannot take more energy out of 
anything than you put into it in the first place, or than 
someone else, or some natural condition, has already 
caused to be stored in it. Only the other day I heard 
at second hand of a man, in quite a humble walk of 
Ше, who had made a similar '' discovery,” and had 
proved the thing out to his own satisfaction. He 
sated that it was so simple that the average engineer 
would be amazed that it had never been previously 
thought of. No doubt; but the proof of the pudding 
is in the eating thercof, and the difliculty in this par- 
teular case is that our friend refuses to disclose the 
most insignificant detail unless he has monetary 
guarantecs to a considerable amount, and financiers are 
shy of backing a problematical discovery of which they 
do not even guess the nature. 


It is always difficuit co obtain reliable figures demon- 

trating the relationship between the numbers em- 
ployed in a given industry and the 

Unemployment output of the particular product 
and Output. handied, owing to the many variables 

which may enter into the calculations 

and prevent an equitable comparison as between two 
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periods. In coal-mining, however, the product is the 
same all the way through, variable only as to quality 
and the conditions under which the mineral is won 
from Mother Earth, so that oflicial figures relating to 
coal output in relation to the numbers employed in and 
about coal mines are likely to be fairly rehable as a 
rough guide to the state of the coal-mining industry at 
any particular period. | 


On this basis it is very interesting to note the cumu- 
lative effects which the war, by its depletion of the 
ranks of skilled colliers, followed since the Armistice 
by the dislocation of the industry duc to disastrous 
strikes and subsequent trade depression following on 
high prices, have had upon output. Recent Board of 
Trade figures show that, with over 1,064,000 employed 
in and about the mines, coal is being produced at the 
rate of about 234,000,000 tons per annum. Although 
marking a distinct improvement on the output for the 
first quarter of 1921, it still shows a marked falling olf 
by comparison with pre-war accomplishment. For 
example, in rgos, when the tonnage from the mines 
totalled 234,072,000, a figure approximately equal to 
that given above, only 843,418 people were employed 
underground and on the surface, or nearly a quarter 
of a million less than at the present time, for a similar 
amount. i 


Although sponsors for the men may urge, with some 
degree of truth, that this marked depreciation in out- 
put is due to the shorter working day, coupled with 
the added dilficultics of getting coal as seams recede 
and the easier places are worked out, it must be 
admitted at the same time that we have had sixteen 
years of development in engineering and coal-mining 
machinery to. lessca the labour of coal-getting and 
increase the yield per manual day per collier, and it is 
probable that these two factors about off-set оле 
another. It is only fair, also, to take into account 
the lessened demand due to high prices, and its 
influence on the encouragement at individual pits to 
greater coal-yetting activity. 


— 


Now that it behoves us to make every possible use 
of our natural water-power resources, interest has 
been aroused in the problems which 
confront the engineer who tackles 
one of these problems in connection 


Hydro-Electric 
Schemes and 


Fisheries. with a waterway in which the ques- 
tion of fish preservation is a vital 
one. Most of the local opposition to such modest 


schemes as have already been considered, or are in 
being, comes from the established representatives of 
the various fisheries, and very strong cases have been 
made out against any violation of fishing rights or 
suspected danger to salmon and other fine fish, due 
to diversions of water or the alteration of levels by 
the erection of dams, impounding reservoirs, etc. 


In this connection interesting news comes to hand 
from San Francisco, in connection with the irrigation 
ditches on the Pacific Coast. It appears that these 
irngation ditches, which divert certain natural water 
on to large areas of land in the interests of agricul- 
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tural development, were a considerable menace to the 
suimon fisheries. It was estimated that each year 
between three and four million young salmon, slowly 
making their way down stream to the ccean, passed into 
these ditches and were left to die when the water was 
drawn off. Screens and other devices to prevent the 
passage of the fry were tried without success, the 
fish being either washed over the tops of the barriers 
cwing to the choking effect of the drift and waste 
carried down bv the current, or, if the screens were 
kept clear, becoming entangled and dying in the 
actual meshes. 


Alter nuraerous experiments, a solution was arrived 
at which is likely to prove permanently successful in 
this as well as in other similar cases. An electrical 
barrier was erected across the head of the irrigation 
ditch. A small water wheel driving a magneto 
furnished the necessary current. Small iron bars are 
set four feet apart on the front of the device, and 
extend down into the water. By a system of wiring 
and a vibrator to regulate the strength of the electri- 
cally charged field, the water is electrified for a 
distance of about four feet from the bars. Fish 
coming down stream strike this charged water and 
immediately diverge from their previous course, pass- 
ing harmlessly away with the main body of the river 
and clear of the irrigation ditch. It is stated by those 
familiar with the problem that a satisfactory solution 
has becn found, and it is furthermore suggested that 
the same principle might be advantageously applied to 
the establishing of rearing ponds in any salmon 
stream. Such ponds could be defined by an encircling 
electrical barrier beyond which the fish could not pass. 
I commend the ‘dea to river conservancies. 

ELEKTRON. 
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NORTHERN LIGHTS 
New B.T.-H. SuownRooM АТ GLASGOW. 


Every B.T.-H. branch office possesses a showroom, 
and every showroom is definitely organised to serve the 
interests of local contractors, inquiries for electric light 
fittings being dealt with by an expert illuminating 
engineer, who is acquainted with the lighting needs of 
every kind cf interior and the lighting results given 
by every kind of equipment. 

In order to make this advisory service more widely 
available, the B.T.-H. Co. have found it necessary to 
extend their showroom facilities in several of the more 
important towns. The scene of the latest development 
in this connection is Glasgow, where a large showroom 
has recently been opened at 155a, St. Vincent Street. 
This showroom is elaborately equipped, so that the 
individual characteristics of fittings for shops, 
factories, private houses and public buildings can be 
instantly and justly assessed. Of special interest to 
the contractor are the X-Colour-Ray Attachment and 
B.T.-H. Spotlights recently developed by the Co.’s 
illuminating engineers. The X-Colour-Ray Attach- 
ment, as we have previously announced, is a device 
for producing coloured illumination in shop windows, 
and is designed for use with X-Ray Reflectors. The 
B.T.-H. Spotlight Projector is, in effect, a miniature 
searchlight fitted with a Mazda gasfilled lamp. It has 
many commercial and industrial applications, amongst 
which may be mentioned the spot lighting of particular 
articles in shop window displays, the illumination of 


eee 


small posters, clock faces, signs, cinema corridors, 
etc. The B.T.-H. Eye-Rest system of indirect lighting 
is also demonstrated. . This system, of which the 
B.T.-H. Co. were the pioneers in this country, 
exemplifies the value of illumination from hidden 


The illumination is pleasant and restful to 
the eye, and at the same time adds to the appearance 


sources. 


of the room.  Eye-Rest fittings can be designed to 
harmonise with all styles of architecture. Semi- 
indirect lighting is also a speciality, and many beautitul 
fittings are on show for the benefit of those who prefer 
a luminous instead of an opaque bowl. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


COMMEMORATION MEETING. 

lo commemorate the first meeting of the Suciety of 
Telegraph Engineers, which was held on February 28, 
1872, the Council of the I. E. E. (originally the Society 
of Telegraph Engineers) are arranging for the follow- 
ing Institution functions to be held on dates approxi- 
mately corresponding to that of the original meeting .-— 

Tuesday, Feb. 21, at 4 p.m.—Popular Lecture 
(admission by ticket, a limited number of seats being 
reserved for guests) by Professor J. A. Fleming, 
F.R.S., on ** Michael Faraday and the Foundations of 
Electrical Engineering." 

Tuesday, Feb. 21, at 7 p.m. (for 7.30 p.m.).— 
Annual Dinner at the Hotel Cecil. 

Wednesday, Feb. 22, at 8.30 p.m.—Professor 
Fleming will repeat his Lecture of the previous day. 

l'hursday, Feb. 23, from 4 to 6 p.m. and from 8 to 
IO p.m.—A number of members of the Institution and 
others closely connected with the early development of 
Elec. Engng. will give short discourses on their 
reminiscences and experiences during the early history 


| of the Electricity Supply Industry. The speakers will 


deal both with matters of scientific and technical 
interest and also with the effect of legislative action 
on the progress of the industry. 
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SOME NOTES ON THE A.C, INDUCTION METER. 
By С. W. Stussincs, A.M.I.E.E. 


(Continued from page 3.) 

In order that the meter shall be a true wattmeter, 
and register accurately at all power factors that are 
met with in practice, it is, then, necessary to arrange 
that the lag of the pressure flux is exactly one quarter 
of a period with respect to the supply voltage. When 
this condition is fulfilled the flux is usually said to be in 
quadrature with the voltage. There are two methods 
of fulfilling this condition. The first of these methods is 
not used at the present time, but as many meters 
in use are so compensated, it will be instructive to 
consider it. The method is to annul the error due to 
the defect of the pressure flux from exact quadrature, 
by arranging that the current flux leads the main 
current by a small angle equal to the angle B 
in the above investigation. When this is so, 
there will be exact quadrature between the current 
and pressure fluxes at unity power factor, and the 
meter will register accurately. The requisite lead can 
be cbtained by shunting the series coils by a path 
that is relatively more inductive than these coils. 
The main current will then divide into two portions, 
that in the meter coils leading that in the inductive 
shunt. 
mediate between that in the two branches it is clear 
that the series flux will lead the external current. By 
this means the angle В can Ье corrected for. The 
obvious disadvantage of this method is the additional 
complication of the meter, and the loss of torque owing 
to the fact that only a fraction of the current is used 
for driving purposes. The method was often used in 
induction meters of early design, but has been entirely 
discarded in the later types. 

The second method of obtaining the required com- 
pensation consists in producing an actual additional 
lag in the pressure flux. With most modern meters 
it will be found that the driving flux produced by the 
voltage is a leakage flux, there being an alternative 
path for the lines of force through a narrow air gap. 
The projecting pole through which the leakage flux 
passes has on it either a copper ring, the position of 
which is adjustable, or a low resistance short-circuited 
winding. The effect of the short-circuited winding 
is to cause the leakage flux to lag the main flux by a 
small angle. This can be explained as follows: Ап 
E.M.F. is induced in the winding which lags 9o degs. 
behind the flux, and the current produced by this 
E.M.F. will be nearly in phase with it. These currents 
will themselves produce a flux, lagging more than 9o 
degs. behind that produced by the pressure winding. 
The resultant of these two fluxes will necessarily lag 
the main flux by a small angle, and by adjustment, 
either of the position of the winding or of its resistance, 
it is easy to adjust this angle to be equal to B, the defect 
of the main pressure flux from quadrature. 

It is to be noted that the effect of the short-circuited 
winding is quite different from the effect of the loaded 
secondary of a transformer. Inthecaseof the transformer 
it will be remembered that the demagnetising effect 
of the secondary current is corrected for by an increase 
of the primary current sufficient to retain the flux at 
approximately its normal value. The short-circuited 


Since the phase of the main current is inter- | 
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winding used for correction purposes in the induction 
meter reacts upon the leakage flux only, the main flux 
being almost unaffected. 

The method of compensation just described is now 
used universally for induction meters. By employing 
a copper ring, the position of which can be readily 
adjusted, exact compensation is easily and quickly 
carried out. 

Induction meters are, in common with all other 
meters, liable to error, owing to friction of the foot- 
step bearing and of the counter. Bearing friction 
is very much smaller than in all other types of meters, 
excepting perhaps those of the mercury rotor types, 
owing to the fact that a very light rotor can be em- 
ployed. The excellence of an induction meter depends 
largely upon rotor weight, as this weight not only 
affects the initial friction, but also the rate of wear of 
the jewel and pivot. The small amount of friction can, 
however, readily be compensated. This compensation 
is usually arranged by fixing in the leakage field of the 
pressure magnet closed loops of copper unsymetrically 
placed with regard to the pole. Currents are induced in 
these loops, which react upon the eddy currents in the disc 
due to the pressure flux in exactly the same way as the 
current in the main coils. Ву adjustment of these 
loops compensation for íriction can be made with 
great exactness. | 

Induction watt-hour meters are tested in a manner 
similar to direct current meters, except that an indicating 
wattmeter must be used for power determination. 
Small meters for lighting installations are usually 
tested on a lamp load at unity power factor only, as 
a small error in the quadrature adjustment makes 
practically no difference to the indications of the meter 
at unity power factor. If D be the quadrature error, 
the meter will indicate tv cos D, and for an angle В of as 
much as 11 degs., cos В will be over 0.98, giving an error 
of under 2 per cent. Power meters require to be 
tested for quadrature adjustment, and one way to do 
this is to test the meter on an inductive load composed 
of choking coils. These should be of proper design 
for the work and not have closed iron circuits. This 
method is exceedingly inconvenient, as the current 
and power factor are not separately adjustable. The 
best method of testing for quadrature adjustment 
is to retain the lamp bank in the main circuit, and to 
alter the phase of the pressure by means of a phase- 
shifting transformer or otherwise. When the phase 
of the voltage is 9o degs. displaced from that of the 
current the meter will not turn with full volt amperes. 
Any slight creep in these circumstances can be removed 
by adjusting the copper ring on the pressure magnet. 

The testing of large meters with transformers, 
and of three-phase two-element meters, is an operation 
requiring considerable skill and technical knowledge, 
and is too extensive a subject to be touched upon in 
this article. 

It will be interesting in conclusion to consider the 
effect of varying conditions upon the accuracy of an 
induction meter. An important effect is that of tem- 
perature change. Ап increase of temperature above 
that for which the meter is calibrated will increase the 
resistivity of the rotor disc. This will reduce the driving 
eddy currents, and will also reduce those produced by 
the brake magnets. The driving and braking torques 
are therefore affected in the same ratio. Change of 


resistance of the pressure winding will have negligible 
effect on the flux as the reactance of this circuit is very 
much greater than the resistance. The effect of 
temperature is therefore very small. 

The effect of voltage changes will be to change the 
pressure flux in the same ratio. This flux has a braking 
as well as a driving effect on the disc, owing to the inter- 
action of its own eddy currents. This extra braking 
effect will therefore vary with the voltage, and accord- 
ingly induction meters are usually slower at voltages 
higher than those for which they are rated, the change 
in accuracy being perhaps т per cent. for a 50 per cent. 
change in voltage. It is of course understood that an 
increase of voltage will also overload the pressure coil 
of the meter. 

The effect of frequency on the accuracy of an 
induction meter 15 of great importance, as this largely 
governs the performance of the meter with varying 
wave forms. It is usually found that the meter is 
relatively fastest at the frequency for which it is rated. 
If the frequency be lowered the flux linking the pressure 
coil will be increased approximately in inverse ratio, 
the braking effect of the pressure flux is thereby increased 
and the meter will register slow. If the frequency be 
increased the pressure flux will diminish in inverse 
ratio and the braking effect will be reduced. The in- 
crease of frequency will, however, increase the impedance 
of the paths for the eddy currents in the disc and the 
torque will thereby be weaker. This effect soon swamps 
that due to the diminution of the braking effect of the 
volt flux, making the meterslow. The effect of increased 
frequency is also to increase the lag of the current in 
the pressure coil, and also of the current in the short- 
circuited winding. The main pressure flux will therefore 
approximate more nearly to 9o degs., and the cffect 
of the short-circuited winding will increase, resulting 
in over-compensation of the meter. 


THE '' NORLEY " ELECTRIC BELL INDICATOR. 


An improved type of electrical indicator for bells, 
etc., has been invented, patented and placed on the 
market by Messrs. Norris and Holley, electricians, ot 
49-51, Clifford Gardens, Willesden, N.W.ro. 

his indicator, called the ‘' Norley,’ is so con- 
structed that mechanical details have been reduced to 
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a minimum. There is only one moving part and this 
is free from latches and springs of any kind. It serves 
the double purpose of armature and flag combined. 
The magnetic core being completely enclosed in the 
bobbin both ends of it are equally operative on the 
armature, which is thereby rendered very sensitive to 
electrical influence. The re-setting is always certain, 
the flags being thrown up by a plain rod and falling 
into their position by gravity, even though the cores 
become permanently magnetised. The ''Norley " is 
unaffected by vibration, the interior swinging apron 
eliminating all shock. Further, as no machine thread 


screws or studs are used in its construction, no parts 


are liable to become lose and fall out. It would seem 
that when once fitted this indicator should give com- 
plete and permanent satisfaction, as the user should 
not be troubled by failure and the contractor should 
not be called upon to send a man to make a little 
repair that puzzles the user. 


Question; and Answers by Practical Men. 


RULES. 

UESTIONS: We invite our readers to send us questions, preferably on 
technécal problema that have arisen in aetual practice. Questions which 
we consider of sufficient interest to our readere will either be replied to 
under ‘‘ Answers to Correspondents” or replies will be invited from our 
readers, One shilling will be paid for the question which we select for 
competitive replies in this column. 

ANSW.BS: A fee of 10s. will be paid for the answer which we consider 
shows the greatest merit, and bs. for the one we select as second best. 
In judging the replies, importance will be attached to clearness and con- 
ciseness, as well as accuracy. The Editor reserves the right to make 
no award, or to accept only one reply, if, in his opinion, the answers 
recetted do пог possess sufficient merit. Competitors desiring the re- 
turn of their manuscripts, if unaccepted, should enclose stamped 
addressed envelope. 

Write on one side of the paper only, and if diagrams are sent, draw 
them on a separate sheet of paper attached to the manuscript, Com- 
petitors may adopt а '' nom de plume," but, both in the case of questions 
and answers, the competitor's real name and address must be sent with 
the manuscript as a guarantee of good faith. No correspondence will 
be и into with regard to successful replies. The Editor's decision 
8 

Commencing with Question No. 101, a Diploma of Merit will be awarded 
to the six competitors who win the first or second prize the most times 
during the next twelve months. | 

The words ‘‘ Questions and Answers," or“ Q” and " A" should be 
placed at the top left-hand corner of all letters intended for this column. 


Question No. 131. 

I wish to purchase a 10 ampere prepayment meter for 
use on a 220-volt D.C. supply. Can any reader advise me 
upon the best type to buy? I would like a few details 
about its operation and the necessary precautions to be 
taken when fixing it.—“ WIREMAN.” 


QUESTION No. 132. 

How do the time limit relays operate on the London and 
South Western Railway traction units? I understand that 
the function of these relays is to regulate the period of 
closing of the main circuit contactors. —'' RAIL." 


Replies to Questions Nos. 131 and 132 must be received 
: by January 21, 1922. 


Answers to Questions. 
QUESTION No. 127. 

The second prize (5s.) has been awarded to D. J. Wilson 
for the following replv :— - 

А suitable specification would be as follows :—Motor to 
be shunt wound of the protected {уре (or totally enclosed), 
fitted with ring-oiled phosphor bronze (or ball as desired) 
bearings; suitable for operation on a 5oo-volt circuit and 
capable of delivering — b.h.p. at — r.p.m., the efficiency 
being not less than 87 per cent. 

(If the supply is subject to a variation of, sav, 10 per 
cent., thea the average voltage should be given). 

Motor.—Motor to be designed! for continuous running, 
and capable of withstanding a 25 per cent. overload for half 
an hour. 

All insulation to be flash-tested to earth with a high fre- 
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quency current of 2,000 volts pressure. The temperature 
rise of the field coils, after a six hour run on full load, must 
rot exceed the temperature of the room by more than 
бо degrees F., and the temperature of the armature must 
not exceed the room temperature by more than 7o degrees I. 

Motor to be of standard type, with. all details marked so 
as to facilitate ordering of replacements and spares, parti- 
culars of brushes to be stamped upon name plate of 
machine. 

Bearing housings (if ring oiled) to be fitted with oil over- 
flow to effectively prevent oil running on to the windings, 


and shaft to be fitted with oil throwers to effectively prevent 


creening of oil upon the shaft. Terminal box to be of ample 
proportions and suitable for Simplex conduits. 

Switch and Starter.—Double pole switch and fuses to 
conform with Home Office regulations for factories. Starter 
to be capable of frequently starting a — h.p. shunt wound 
motor (500 volt), and to be fitted with no-volt release and 
overload coils, the overload coil to be capable of adjustment 
up to 5o per cent. overload, and to have a time limit cap- 
able of adjustment between 20 secs. and 3 mins. 

Contacts to be self-cleaning and easy of replacement. 
Starter to be fitted with ammeter to read twice the rated 
current of the motor. Provision to be made for running the 
incoming and outgoing mains in simplex conduit. 

Starter to be fitted with fool-proof devices which render 
it impossible to leave handle in anv but the off and running 
positions, and to prevent too rapid operation of sarne. 
Starter must also conform with Home Office regulations. 

Lighting.—" General" lighting with an approximate illu- 
mination of from 3 to 5 ft. candles. 

Extensive reflectors and J-watt lamps to be used ; current 
in any circuit not to exceed 5 amperes. Wiring to be done 
on the distribution board svstem, and enclosed in solid drawn 
conduits (or wood casing or lead-covered cable), all joints 
being electricallv continuous and current-carrying joints to 
be avoided by looping as much as possible. 

Lighting load to be balanced as near as possible. All 
wiring to conform with the regulations of the power com- 
рапу and the Home Office regulations for factories. 

These conditions are rather stringent, and may induce the 
contractor to charge high. 

The question then arises : are such stringent specifications 
necessary? А good alternative would be to determine the 
рис and speed of the motors required and then get in 
touch with a few reliable manufacturers and purchase from 
one of them, calling in the local contractor to do the wiring. 

The follow;ng hints will help in selecting the motor, while 
for the starter the specification will suffice, and, for the 
lighting, first cosc will mo doubt be a deciding factor. 


It is usual to group the machires, say, 4 to 6 machines 
per motor, the power taken to drive the machines can be 
obtained from the makers of the same. If this is too 
expensive, then one large unit may be installed, and by 
means of shafting and belting made to drive the whole of 
the workshop. 

ncerning the speed of the motor, the lower this is the 
arger will be the motor, and its cost will, of course, be 
higher. For the job under consideration 950 to 750 r.p.m. 
Will be quite in order. 

lí the workroom be very dusty, and a separate motor 

use is out of the question, then a totally enclosed motor 
Must be used, but, as a rule, some position can be found so 
nat a protected motor can be used. If possible, the main 
drive should be at or about the centre of the shaft. 

lf a good practical mechanic be emploved in the factory, 
then the bearings should be ring-oiled phosphor bronze or 
“ће metal bushes, as these are cheaper than ball-bearings, 
and, in the event of a breakdown with no spares on hand, 
they could be obtained at a local foundry. ‘Ball-hearings 
have the advantage that they can be fitted by a good handy 
man. [n practice се difference is observed as regards 
running, " 

The motors should be “narrow”; the maker’s catalogue 
will furnish an approximate width. With a “narrow” motor 
he shaft is less liable to bend and whip under overloads, etc. 


By keeping an eye upon the specification other points 
will suggest themselves. 

As regards the lighting, " general" lighting with extensive 
reflectors gives less points to install, clean and repair, to- 
gether with a saving in wiring; further, if the lay-out of 
the shop is at anv time altered, the lighting still holds good. 
D^ not use a small number of large units, as these cause 
sta dows. 

It is a good plan to divide the workshop into a number 
of imaginary squares and place one lamp in the centre of 
each square. The lamps should be fixed as close as pos- 
sible to the ceiling (except in very high buildings), and the 
switches arranged so as to be economical for sectional 
working. The following may be taken as the size of the 
square when deciding the number of lamps :— 

Ceiling to Floor Size of Square 


(feet). | (feet). 
9—12 7—11 
12—10 9—14 
18 upwards LI—18 


The lighting specification will also assist, together with a 
perusal of the back numbers of ErrcrRiCITY, in which 
several lead-covered wiring systems have recently been 
described.—D. J. Wi soy. 

Note.—Although agreeing with the majority of the sug- 
gestions Mr. Wilson has made, we do not think his floor 
space area per light is sufficient We alse do not advocate 
the use of a handy-man. "There are many first-class elec- 
trical fitters available at present.—HEprrog, ELECTRICITY. 
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Reviews of Books, &c. 


[Books noticed in this column will be sent from ELec- 
TRICITY Office to any part of the world, for the published 
price, plus ten per cent. for postage (minimum 2d.), and 
orders will be appreciated.) 


Tne ELECTRICAL ENGINEER'S DIARY AND YEAR Book, 1922. 
534 pp. Diary. (S. Davis апа Co. 10s. 6d. net, 115. 6d. 
post free.)— This is the fourteenth vear of publication of 
this excellent year book, which can again claim to be 
better than ever before. "Throughout the work the infor- 
maticn given has been revised and an important new 
section has been added, dealing with Trade Promotion— 
a subject of peculiar interest to us all just at present. 
In the twenty-four pages devoted to this subject there is 
given information which will be most helpful to sales 
managers and to the commercial depertments of manufac- 
turing firms. The list of central station showrooms gives 
names and addresses and the total number of showrooms 
in each county, and also gives the number of undertakings 
in each county which have not yet established showrooiuas. 
The table thus shews at once what has been done to pro- 
mote electrcial sales art also what yet remains to be done. 
Another list gives the addresses of elcctrical contractors 
in the United Kingdom who have shop windows or show- 
rooms in connection with their businesses. The trade 
value of this unique compilation is obvious. Other sections 
in this important part ot the took are devoted te notes 
on the preparation of tenders, on the rating of electrical 
machinery, and on the conditions of sale of goods іп the 
United Kingdom. 

The main divisions of the Year Book as regards tech- 
nical information presented are: Generation of Electricity ; 
Selection and Installation of Cables; Applications of j:lec- 
tricity fcr Power Purposes; Electric Motor Control; Appli- 
cation of Electrity to Lighting; Installaticn of Telephones 
and Bells; Electric Cooking, Heating and Cleaning; Elec- 
tric Vehicles and Trucks; Rules and Regulations. Ip 
acdition. there are the list of London streets in which 
mains are laid, the list of electricity supplv authorities in 
the United Kingdom, and a list of charging stations for 
clectric vehicles (the latter being a valuable addition). 
The general scope of these sections has been indicated in 
reviews of previous editions, but it should be noted that 
the whole of the matter has been revised where necessaiv. 
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In perticular, notes on car switch control, торе control, and 
series control have been added tọ the chapter on motor 
control, and information on electric grills and large water- 
heaters have been incorporated in the chapter on electric 
heating 

The Year Book is an up-to-date encyclopaedia of elec- 
trical information, ana is literallv indispensable to con- 
sultants, to central station engineers, and to electrical 
contractors. 


AGCALENDARS.—W' e have received from Messrs. J. М. 
Baxter and Co., commerciai and company printers, 
stationers, ete., 20, Appold Street, E.C.2, a monthly wall 
calendar about 16 in, by 19 in., printed in two colours. 
This is an excellent sample of bold printing for display 
purposes. As our readers are aware the company has 
an extensive connection with railway, tramway, and elec- 
trical concerns, as well as with commercial houses of all 
descriptions. t 


——— 


Various Items. 


Catalogues, etc., Required. —The Director of the Public Works 
Department, Bagdad, Iraq, is anxious to obtain catalogues, designs, 
specifications, prices, etc., of electric lighting and power plant, 
pumping plants, and small electric lighting sets with fans and 
accessories. А 

Examinations іп Telegraphy and Telephony.—Readers of this 
paper who are interested in Telegraphy and Telephony should make 
a note that our clients the Technological Institute, whose advert. 
appears inside the back cover, are conducting courses in these two 
subjects, and they make a speciality of coaching up men who are 
going in for the City and Guilds examinations therein. 


The 1.E.E. Library.—^s a result of the experience obtained by 
keeping the Library open every evening and Saturday afternoons 
during the last few weeks, the Council of the Institution have 
decided that in future the Library will be kept open until 9. 30 p.m. 
on the nights on which are held the Ordinary Meetings of the In- 
stitution, the Informal Meetings, and Meetings of the Wireless and 
Students' Sections. 


Congratulations.— We notice with pleasure that Mr. J. W. 
Meares, Electrical Adviser to the Government of India, is included 
in the New Year's Honours as receiving the C.I.E. Mr. Meares' 
work is well known throughout India, and he is also known to a 
very large number of our readers as the joint author with Mr. R. E. 
Neale of '' Electrical Engineering Practice,'' the standard text book 
which is recommended by the City and Guilds examiners. 


Meetings.—The next Ordinary Meeting of the I.E.E. will be 
held in the Lecture Theatre of the Institution, Savoy Place, Vic- 
toria Embankment, W.C.2, on Thursday, 19th inst., at 6 p.m. 
Discussion on * The Utilisation of Waste Heat from Electrical 
Generating Stations," with introductory papers by Mr. C. I. Haden 
and Mr. F. H. Whysall. The Junior Inst. of Engineers will 
meet Friday 13th inst., at Caxton Hall, at 8 p.m. Paper: " Artificial 
Ice,” by E. C. West (Chairman). Also on 20th inst., at 8 p.m., 
Lecturette : ‘ Geology in its Relation to Engineering." Andon 27th 
inst., at 8 p.m., Lecturette: “ Fuels and the Boiler House," by 
L. M. Jookel (Member). 


Smoking Concert.— There will be a Smoking Concert of the 
members of the Finsbury Technical College Old Students' Associa- 
tion, at the Engineers' Club, Coventry Street, London, W. 1, on 
Friday, January 27, at 8 p.m. Mr. W. С. Head, the President, will 
be in the chair, and Mr. L. M. Clark has kindly undertaken the 
arrangement of the musical programme, which is certain to be of a 
thoroughly entertaining nature. It is to be hoped that the Concert 
will be well supported by all old students. Tickets 2s. 6d. each, 
may be obtained from Mr. H. P. Guy, Hon. Sec., at 74, Silver 
Street, Edmonton, N. 18. The next Concert (Smoking) of the 
Electro-Harmonic Society will be held in The Great Hall, Cannon 
Street Hotel, on Friday, 13th inst. (to-day) at 8 p.m. Chairman, 
William Peto, Esq. 

. ** Model Engineer ’’ Exhibition.— This exceedingly interesting 
exhibition was opened at the Royal Horticultural Hall, West- 
minster, on Saturday last, and is due to close to-morrow, 
Saturday, the 14th inst., at 8 p.m. This, therefore, does not 
give much opportunity to those of our London readers who have 
not yet visited it, but we can say most emphatically that it is 
well worth the time to go and see it. Quite apart from the 


| ELECTRICITY. JANUARY 13, 1922. 


excellence of the models, etc., which are exhibited, there is on 
view a really first-class show of small machine tools, such as 
lathes, drilling-machires, etc., and the crowded attendance 
proves what a great attraction it is for the general public. A 


more lengthy account of the exhibition will appear in our next 
issue. 


Trade Notes, 


Mr. Ashley Pope (Toddington, near Dunstable), who has 
recently commenced business on his own account, is agent for 
the Moorlands Engineering Co., Ltd., of Leek, manufacturers 
of pumps, condensers, refrigerating plants, etc., and for Messrs. 
Crowther & Osborn, in Middlesex ‘Essex, Hertfordshire, Bed- 
fordshire, Bucks, Oxfordshire, Ве кѕһіге, Surrey, Hampshire, 
Sussex, and Kent, Messrs. Crowther & Osborn, we might 
remind our readers, are the manufacturers of the well-known 
'" Sceando" vacuum and gasfilled lamps. Mr. Pope is also 
specialising in street, workshop, and shop-lighting fittings. 


The January issue of the monthly magazine of Higgs 
Brothers (Sand Pits, Birmingham), is now out. It contains the 
dynamo and motor stock list as usual, as well as notes on 
ball-bearings, etc., and also humorous letterpress and illus- 
trations. The company now has a Manchester branch—at 
3, York Street—to deal with sales in Lancashire and Cheshire. 


A booklet issued by the Relay Automatic Telephone Co., itd. 
(Marconi House, Strand, W.C.2), clearly and concisely sets Gut 
some of the innumerable advantages of automatic telephoncs 
in comparison with the old-fashioned systems still in use in 
far too many instances. The booklet also contains reproduc- 
tions of letters of appreciation from important users of the 
Relay System (which is undoubtedly destined shortly to achieve 
very great things) and reproductions of editorial comments 
made by technical journals. 


“Driving Home a Big Thought in an Impressive Way,” is 
the apt title of a brochure recently circulated by the Benjamin 
Electric, Ltd. (Brantwood Works, Tariff Road, Tottenham, N.17). 
Reproductions of some of the telling announcements for the 
1921-2 lighting season are given, together with a pictorial 
representation of the Benjamin publications on the subject of 
good industrial lighting. The company know how to tackle 
the problem of industrial illumination as evidenced by their 
past achievements, and with the continued co-operation of 
contractors and architects, we trust that they will steadily 
conquer fresh ground. There is still a vast amount of work to 
be done. | 


Messis. Pitman, the well-known technical publishers of 39-41, 
Parker Street, Kingsway, London, W. C. 2, have just issued a new 
catalogue of their scientific and electrical books. It is much larger 
than the last issue, consisting of 88 pages and covers a very wide 
field. We feel certain, therefore, that it will appeal to a very large 
number of the readers of this paper, and we advise early application 
for copies, mentioning this notice. 

Messrs. Dunlop and Ranken, Ltd., Iron and Steel stockholders, 
Leeds, announce that their telephone number is now 27301. instead 


of 20477 (10 lines—Private Branch Exchange). 
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SELF-BAKING CONTINUOUS ELECTRODES FOR 


ELECTRIC FURNACES. 

During the past thirty years there has been a steady in- 
crease in the size of commercial electric furnaces, and it is 
probable that vet larger dimensions will be attained. Опе 
of the limiting factors in tnis advance is the practicability 
of building larger electrodes and using them economicallv. 
Heavy current furnaces of to-day commonly employ as 
electrodes bundles of rectangular rods of carbon, each about 
6 ft. long, of a section which is determined by considera- 
tions of transport and manipulation and whether direct 
or alternating current is used. The cross section of such 
bundles rarely exceeds 5 sq. ft. Much larger electrodes can 
apparently be made by the Soderberg self-baking continuous 
process, which also eliminates many of the disadvantages 
attached to the use of electrodes of standard construction. 
This process, as described by Dr. M. Sem before the Nor- 
wegian Chemical Society ard in Elektrotechnik u. 
Maschinenbau, ccnsists essentially in building a sheet 
metal casing for the electrode whilst the latter is in service, 
this casing being filled continuously with material which 
is baked together as it approaches the working end of the 
electrode. In other words, the electrode is built where and 
as it is consumed. The only materials to be transported 
are the sheet metal for the casing ánd the powdered an- 
thracite, tar, pitch, etc., which are mixed together and fed 
into the casing from a floor above the furnace, as shown 
in the diagram herewith. Аз the electrode descends, fresh 
lengths are welded to its casing, апа additional :naterial 
is fed into the tube thus formed. The casing may be 
circular, square, or rectangular in cross-section, and ribs 
may be provided to ensure good contaci between the casing 
and the electrode proper. The hole in the floor through 
which the electrode passes is packed with asbestos and 
holes are provided in the iron sheathing of the electrode to 
permit of the escape of the gases liberated during the baking 
of the mixture. | 

In the plant illustrated, the electrodes are suspended by 
¢hains which are led over pulleys to an electric winch. By 
raising or lowering the electrodes the current may be regu- 
lated as reyuired. In the furnace shown, which is a 
2,500 kw. three-phase furnace in the United States, the 
connection to each electrode is bv eight water-cooled blocks 
of brass or steel which are pressed against the electrode by 
screws. When these blocks approach the bed of the furnace 
(as the electrodes burn away), the screws holding them 
are slackened sufficiently to allow the electrodes to slide 
slowly through the grips, the latter being meanwhile raised 
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by the hoisting chains. This can be done without inter- 
rupting the operation of the furnace, for the lower end of 
the electrode is burnt slightly conical, and the electrode can 
only slip through {Пе contact blocks for a distance deter- 
mined by the extent to which the clamping screws are 
slackened. The process of adjusting the position of the 


‘contact clamps once or twice a day is so simple that there 


is no objection to keeping these clamps low down on the 
electrodes. The current path through the electrodes is, 
therefore, short end is through completelv baked material 
the electrical resistance of which is low—sav, 70 ohms 
per metre, per sq. mm. when cold, and 33 ohms at a tem- 
perature between 1,000 and 2,500 deg. Cent. 

For a carbide furnace the sheathing of the electrodes may 
be of sheet iron. The thickness of the sheath depends upon 
the normal position of the clamp-contacts, i.e., upon Low 
much unburned electrode material there is below them (the 
electrical resistance of the mixture before burning being 
very high). If the iron casing be worked at a current 
density of about 2,250 amps. per sq. in., then a sheathing 
which weighs 8 per cent. of the weight of the burnt elect- 
rode would be able to carry the whole current. The weight 
of the burnt electrode is about 94 lbs. per cu. ft. Actually 
the material of the electrode carries such a fraction of the 
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current that an iron sheathing weighing 5 per cent. of the 
electrode weight is sullicient: this corresponds to sheet 
о.8 mm. and 1.6 mm. in thickness for electrodes 300 and 
1,000 mm. in diameter respectively. | 

Experiments made with this type of electrode in Norway, 
during the period 1909 to the present day, have been con- 
fined to the manufacture of various ferro-alloys, but the 
presence of the iron sheath is no objection to the use of the 
electrodes for carbide furnaces. With an electrode con- 
sumption of 25 kg. (55 Ib.) per ton of carbide, a 5 per cent. 
sheath intrcduces at тэ; o.125 per cent. of iron into the 
carbide.  Theoretically, the iron plate protection which is 
generally used on electrodes for carbide furnaces introduces 
0.05 per cent. of iron into the product, but commercial car- 
bide often contains 1.5 pe- cent. of iron. 

In the manufacture of aluminium, on the other hand, it 
is not permissible to introduce such quantities of iron, 
hence the sheathing of the electrodes must be of alu- 
minium. 

The new tvpe of electrode is claimed to have special 
advantages where closed furnaces for the manufacture of 
pig iron, steel, zinc, manganese, etc., are concerned. Where 
long free lengths of electrodes are required the new con- 
struction is obviously most suitable, and it ought to be 
possible to use it to advantage in the simplest type of 
electric blast furnace, employing a single electrode hanging 
vertically down the centre of the furnace. The electrode 
might even be hollow and of such dimensions that the 
central passage could be used for the withdrawal of gases 
or for feeding materials to the furnace. Бу using a sub- 
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stantial iron sheath, the risk of electrode breakage can be 
practically eliminated. This risk constitutes one of the 
principal difficulties of the closed electric furnace; the risk 
is smaller with the new type of electrode, but, on the other 
hand, it must be admitted that the interruption to service 


in event of breakage is likely to be more serious with the . 


continuous electrode than with the ordinary replaceable 
type. | 


THE “MODEL ENGINEER” EXHIBITION. 

Percival Marshall and Coy., the organisers of the “Model 
Engineer” Exhibition held at the Royal Horticultural Hall 
from the 7th to the 14th inst., cannot but be satisfied with 
the result of their efforts. The exhibition was thronged 
daily, and the exhibitors also were well repaid by the atten- 
tion given to their displays. There was much excellent 
material on view in the form of small lathes, tools, electric 
motors, electric and scientific apparatus, wireless material, 
hetc., while the tests of scale model locos in the 42 ft. 
running track by Bassett-Lowke, Ltd., were a continual 
attraction. 

From such a collection it is difficult to make distinctions, 
and we shall, therefore, only refer to a few exhibits, e.g., 
we noted that the General Electric Co., Ltd., were showing 
their fractional horse-power “‘ Witton” motors, flash lamps, 
a medical vibrator, electric soldering iron, glue pot, bells 
and sundries, while A. W. Gamage, Ltd., had a stand filled 
with varrous items from wireless to model yachts, etc. The 
Bennett College (Sheffield) were to the fore with a selection 
of technical literature, educational books and models, and, 
at the same time, they received many inquiries for parti- 
culars of their excellent postal’ courses in the several 
branches of engineering. Economic Electric, Ltd. (10, Fitz- 
roy Square, W.), were among those who made an exhibition 
of good miscellaneous electrical apparatus of a small 
nature. The Rawlplug Co., Ltd. (38-42, Lenthall Place, 
Gloucester Road, S.W.7), were kept busy demonstrating 
their patent fibre plugs, which are quickly and neatly in- 
serted into walls, glass, Ailes, etc., for the reception of 


screws for fixing any kind of article, while the Synchronome ` 


Co., Ltd. (32-4, Clerkenwell Road, E.C.1), explained the 
simple Synchronome system of electric clock construction 
The company make various kinds of electric clocks from the 
largest for practical purposes in any situation to the smallest 
and simplest for the ameteur. In fact, for the amateur the 
Coy. supplies certain standard parts to enable a reliable 
time-piece to be made, providing that it is not made for re- 
sale. 

Bi-Metals, Ltd. (Sugarhouse Lane, Stratford, E.15), had 
a remarkably busy time demonstrating their Britinol patent 
paste solders, self-fluxing wire solders and Britinol solder 
for aluminium. These solders are used very largely in 
almost every kind of manufacture, and some of our large 
manufacturers buy in very large quantity, but, as indicated 
later, the paste and wire can be obtained conveniently 
packed in small quantity or complete with spirit lamp, 
soldering iron, etc., їп cardboard box or leather case, as 
desired. Thus the requirements of the largest user, the 
repair man, or the amateur are met in every detail, and we 
can testify that ‘‘Britinof” is remarkably easy to use, and 
makes a thoroughly strong and workmanlike joint. Тїп, 
brass, copper, lead, etc., need not be specially cleaned, but 
rust should be removed by scraping or filing from iron or 
steel, while enamel must, of course, be removed from 
enamel ware, and polished metals should be slightly 
roughened. For the rest the operations required are re- 
markably simple and easy to perform. ^ Bi-Metals, Ltd., 
who are the sole proprietors of " Britinol," issue a very 
useful booklet on Solders, which is well worth studving, 
while we would counsel all ironmongers, electrical dealers 
and stores, etc., to communicate with the Cov. for full 
details. 

The following brief particulars mav, however, be of 
general interest :—' Britinol” consists of tin and lead made 
up in various proportions to suit the intended use. Instead 
of these two metals being simplv melted together as an 


alloy and shaped into bars, rods, or wires, as is usual, the 
allov is very finely granulated. Each grain is thoroughly 
coated with a special compound of such a nature that, 
although it begins to evaporate before the solder is melted, 
evaporation is complete only after the solder has again 
cooled sufficiently to set. The result is that the solder while 
in its melted state is completely isolated from the oxidising - 
influence of the air. This compound also acts as a flux, so 
that no acid, resin or other flux is required. This com- 
pound is completely neutral, having absolutely no acid re- 
action; unlike resin or similar materials it is cleanly and 
leaves no gummy residue. “Britinol” is made up in 
various forms as: Paste with flux combined, rods, and 
wire with a core of flux. In each form it is made up in 
various compositions of tin and lead, of which 
О has 20% tin and 80% lead; melts at 278? C. 


I 75 33% 99 67% ээ э 240° С. 
Il , 50% 50% 4, yy 205° C. 
ПІ к 67 76 99 33% ээ 99 180° С. 
IV , go% » 10% 4 3 215° C. 
V » 100% ЕН 0% : 230? C. 


, 99 

"Britinol" paste is made up in all of the above allovs, 
packed in tins containing 2, 1, or 2 pounds, or 4, 3, огт kilo- 
gramme, also in fins containing smaller quantities and in 
collapsible tubes, for amateur and household use, or to 
carry in emergency repair outfits. The tins are stamped with 
the number corresponding to the alloy contained. The rod 
is made up in compositions I, H and III. Each rod is 
hollow and contains a core flux of the same compound as 
that of the paste. Rods are supplied in diameters 8 m/m, 
about o.31 inch ; 5 m/m, about o.20 inch; and 3i m/m, 
about o.14 inch. Each rod is about a5 inches long. The 
wire is the same as the rod, but is in coils; it is supplied 
in compositions I, 1, and III, and diameters 33 m/m, about 
o.14 inch; 2 m/m, about o.o8 inch; and 1 m/m, about 
0.04 inch | 


—— ~ 


NOMOGRAM FOR ASCERTAINING CABLE SIZES. 
(See opposite page.) 


It will be scen from an examination of this chart that the 
ranges of current and distance are fairly extensive, and 
cover all that arc likely to be met with in this country, at 
all events. i 

A feature of this chart is that the current and the cable 
size lines are scaled on both sides, thus enabling the 
ranges of both to be extended without in any way cramp- 
ing the reading of .the scales. 

It will be noticed also that use is made of one support 
line, which simplifies ‘the chart very considerably. 

An example will make the use of the chart clear. 

It is desired to transmit 200 amps, three-phase alternating 
current, over a distance of 5,000 yards from the source of 
supply with a voltage drop of 200, required size of cable 
necessary. 

Place straight edge on 200 on current line across to 5,000 
cn distance line and extend to where it intersects the 
common support line. Place straight edge on this point 
on the common support line across to 200 on voltage drop 
line, and where this is extended to cable size line we 
read the size of cable necessary. 

In this case we read 37/093", and this is the size per 
core for a three-core cable, or the size for each of three 
separate ccnductors. 

Another example, this time taking one likely to be 
met with in D.C. practice. 400 amps over a distance of 
Goo vds. from source of supply, with a volt drop of 30, 
rcquired size of cable necessary. Repeating the steps as 
in previous example we find cable size is given as 61/093", 
and as this is for D.C., two cables this size will be 
necessary, or if a twin cable is used this will be the size 
per соге. 

It will be observed that in both these examples the 
current value has been found on the right hand side of 
the line, consequently the cable size has also been found 
on the right hand side of the cable size dine. 
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BRUCE PEEBLES’ HEAVY ‘TEST PLATE. 


The illustration below shows part of the heavy test 
bed at the works of Bruce Peebles and Co., Ltd. 
(Edinburgh), and it is interesting to note that at the 
time the' photograph was taken (Nov. 21) some rr 
Peebles-la Cour motor converters were under test, in 
addition to twa 300 kw. induction motor-generator 
sets for Tasmania. The 11 motor converter sets were 
as follows :—One 1,500 kw., three 1,000 kw., one 
600 kw., five 500 kw., one 300 kw. The value of 
the machines actually under test approximating 
£67,000. ‚ 


PART OF THE HEAvY TEsT BED AT THE WORKS OF 
BRUCE PEEBLES AND Co., LTD. 


The 1,500 kw. motor converter mentioned above is 
for the Edinburgh Corpn., for whom Bruce Peebles 
апа Co. at the present time have on hand six 1,500 kw. 
and two 500 kw. motor converters, two 500 kw. 
synchronous motor-generators and a three-machine 
battery booster, in addition to quite a large number of 
both vertical and. horizontal auxiliary motors for the 
condensing and coal-handling plant 


THE COMING OF AN INDUSTRIAL WORLD 
PARLIAMENT. 


Lord Burnham, C.H., Joint President of the Industrial 
League and Council, who was President of the International 
Labour Conference held at Geneva, in an article in the 
December issue of his League's Journal, admits that things 
which during his 30 years’ experience as a member of 
Parliament he rogarded as impossible in his time are 
coming to pass, if only good sense and good temper prevail 
on those issues which are not vital in a political sense 
but vital having regard to the well-being of humanity and 
the improvement of social conditions not only in Europe. 
but in all the continents which are now being brought sc 
much closer tcgether in industrial competition. Не pre 
dicts that in the International Labour Conference, bv reason 
of it being so democratic and representative of Capital and 
Labour, there are the germs of a world-wide Parliament 
of Industry. “The elements," he says, ‘‘of a world-wide 
Parliament of Industry are certainly contained within the 
scope of this memorable assembly. It has displayed much 
of that parliamentary spirit of practical wisdom and initia- 


tive necessarv to make it a dominating factor in world 
affairs, and, if the qualities shown on this occasion are 
proved to prevail in successive conferences, no matter what 
may bə the eventual fate of the League of Nations, 1 am 
convinced that we have here an international assembly 
destined to wicid an influence of paramount importance in 
the industrial affairs of the whole universe." 


BRITISH VERSUS IMPORTED LAMP BULBS. 


Some interesting electrical evidence was given on Wed. 
nesday, January 11th, to the Committee which has been 
appointed under Part 11. of the Safeguarding of Industries 
Act to inquire into a complaint by British glassmakers as 
to the dumping of German and Czecho-Slovakian inca 
descent electric lamp bulbs. The Committee has been соп. 
sidering other forms of glassware, and now considered, for 
the first time, illuminating glassware' used in the elec 
trical industry. The application is for the imposition of a 
tax of 334 per cent. on the ground, as provided for in the 
Act, that the importing countries in question are able to 
send the goods here, owing to the depreciated exchange, 
at prices below those at which we can profitably manu- 
facture. 

Mr Wilson, a director of the QG.E.C., Ltd., and manag: 
ing director of the Osram-G.E. Co. Lamp Works, Ham 
mersmith, of the Lemington-on-Tyne Glass Works, and 
of the Tyne Glass Works, Gateshead-on-Tyne, all owned 
by the General Electric Co., Ltd., stated thet when work- 
ing full time the company’s bulb requirements amounted 
to approximately 30 millions per annum, satisfied in pre- 
war times partly by the output of their own works on 
the Tyne and partly by the purchase of foreign bulbs. 
Considerable quantities of bulbs were made in this country 
before the war, but during the war, when foreign imports 
were no longer possible, other English glass manufacturers 
took up their manufacture, and the output rose іп the 
aggregate to about one million per week, the G.E.C. 
reaching over 600,000 per week. As was: natural, at first 
the quality of the English bulbs was poor, but as the 
makers became more used to their new work the quality 
had been steadily improving, and the Lemington works 
now produced a bulb which-compared well with any bulb 
in the world. The G.E.C. had invested over 7:300,000 1n 
the glass business, and it had always been their policy to 
maintain the English industry in bulb making, in order 
to avoid complete dependence on foreign supplies. In the 
interests of the country, Mr. Wilson considered it was of 
vital importance that this policy should be encouraged. 
It had always been possible to purchase foreign bulbs more 
cheaply than English bulbs. Before the war the relative 
prices of similar bulbs were:—English bulbs, 53s. per 
1,000; foreign bulbs, delivered, London, 36s. 6d. per 1,000. 
Since the war this discrepancy in price had increased, and 
tlie present ‘price per thousand of German bulb No. 0362 
was :—s6s. 4d. delivered, as against British, approximately, 
1355., of which 63s. 11d., or 48 per cent., was represente 
by labour, and the balance by fuel, materials and overhead 
charges. 

Similar figures for bulb No. 564 were:—6os. 1d. de 
livered, as against British, approximately, 140s., of which 
65s. 7d., or 48 per cent., was represented by labour. 

Mr. Wilson added that he had been inundated with quo- 
tations of all kinds, and he could only say that he hau 
himself purchased from Germany and Holland since June, 
1921, upwards of two millions of bulbs. At the present 
time the electric lamp trade was undoubtedly quiet, but 
the original and fundamental cause of unemployment in 
the bulb trade had been the very low price at which, 
owing to the depreciation of the mark, it had been pos 
sible for the Germans to put their bulbs on to the Eng. 
lish market. In his opinion, if relief were given under 
the terms of the Safeguarding of Industries Act, it would 
certainly tend to increase employment among English bulb 
blowers, and the benefit of the duty would be increasingly 
felt as foreign currencies recovered. 

The Committee then adjourned. 
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The Union TradeMark 
| is а famil ar device to 
all who handle cable. 
It ind cates cable of 
the highest quality. It 
should also be noted 
| WC" that in future all 
Union Cable will 
| bear the hall mark of 


| No need to remove shade. Note neat effect. 
Price 4/- each, complete with 2 plugs. 
Lamp Holders con 9/9 


" ey 22/6 
Ceiling Roses 6/9 
Switches 13/6 
Flexible 35/40 or 14/36 30/- 
Pocket Lamp refills 4/6 


п 
gt 331 б 
OV J. J. EASTICK & SONS, “Co 
eC St. Dunstan's Hill, London, = 3. 
| Q9 DT Central 7571. t. 1909. V> 
Manufacturers of Small Electrical dmm. 
| Works: Belfast Road, Stoke Newington, N.16. 


| Stocks also held at 63, Cannon Street, Manchester, and at Leeds: 
AGENTS WANTED IN OTHER TOWNS 


JOHN OAKEY & SONS. LTD. 


MANUFACTURERS ОР 


EMERY, EMERY CLOTH, EMERY PAPER, 


ET GLASS PA 


THE “THOMSON” 
ELECTRIC LAMP. 


GLASS CLOTH, e 
BLACK LEAD, PUM » TRIPOLI, 
ROUGE,” &e, \ 1 О/ 6 List. 
Oakey’s “ Flexible Twilled" Emery Cloth. Sol» Agent: 

“шышт uum nues ыз элщщ" А 8 L.E. WILSON, 
ieee ae Е rho tage tg EN ii a ix 3j 10, Corporation Street, 

“WELLINGTON”? EMERY WHEELS. M cx x MANCHESTER. 

WELLINGTON EMERY AND BLACK LEAD MILLS, LONDON, S.E. L ey — TELEGRAMS:- - “TELEPHONY. МО" 


ALL BRITISH MADE. 


WIRES. CABLES. FLEXIBLES. 


I am offering, HIGH-GRADE V.IR. CABLES, a 
very attractive proposition, at Lowe:t MARKET Prices. 
Also Single and Twin LEAD-SHEATHED CABLES. 


As late Managing-Director of Simplex Conduits, Ltd., | have had 23 years' experience of the Cable 
position, and am convinced that I can do better for you than you are doing for yourself I can place 


you in a position to secure b siness in 1/22. You can install WATERHOUSE CABLES 
with confidence — Ask for Price Lists and Samples and satisfy yourself as to the quality. 


‚ M. WATERHOUSE ELECTRIC CO., 
19, Rathbone Place, W. 
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N intimate knowledge of the construction of 
A the cable; an experience in how to handle 
it on the jab, often in cramped conditions, 

the method of bending, uncoiling and laying; the 
avoidance of water, gas and sewer pipes; the proper 
supervision of jointing ; the course to adopt in the 
sudden appearance of some unforeseen contingency 
—Aall these qualificgtions are required of the Cable 
Laying Engineer. Our unequalled experience in 
laying electric cables assures that all our engineers 


possess the proper qualifications wherever they are 
called upon to install 
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W. T. Henley's 
Telegraph Works 
Co., Ltd 


Blomfield Street, 
London, Е.С.2. 
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MOTORS, A.C. & D.C. 
DYNAMOS. 
MOTOR GENERATORS. 


Oa and after Taursday, January 
19th, the address of THE BRITISH 
ELECTRICAL DEVELOPMENT 
ASSOCIATION will be 15, SAVOY 
STREET, STRAND, W.C.2 (Insti- 
tution of Electrical Engineers’ 
Building). Telephone Number: 
REGENT 4570. Telegraphic Add- 
ress: “ ELECTREDA, RAND, 
LONDON.” 


SAND PITS, ‘BIRMINGHAM. 


А “ HIGBRO," B'HAM. (CENTRAL 1648 BCH. EX.) 
оол eee · 265, STRAN D. LONDON, W. C. 2. 
2 Kind rr : 29967 
о cea A ies 3, YORK ST , MANCHESTER. 


; (CITY 3713) 
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TO OUR READERS. s 
Inscrazicitr is published every Friday, and, if ordered, is on sale at the 
priadpal Railway Station Bookstalls and Newsagents on that d«y. It 
has a very large sale throughout the United Kingdom, as 
well as in the British Colonies and Abroad. 


to which an answer is required must be accompanied by a 
М. stamp for reply. When considered of sufficient interest, the answer 
will probably appear in the paper. 


1 
advertisements for the displayed columns and alterations to 
office not later than 
er to be in. time for the 


New 
ising ones must reach the publishin 
the first post Tuesday morning, in o 
issue of the following Friday. This is important. Rete quoted on appli- 
catlea. Subscription: 17s. 6d. a year, 9s. half-year, 4s. Gd. a quarter in 
advance, postage prepaid in the United Kingdom and abroad. 

All remittances payable to the Publishers, 8. RzwrziL лир Co., Ілр., 
$699, Maiden Lene. London, W.O.2. Telephone, No. 2400 Gerrard. 


Current Topics. 


A letter from an electricity consumer in a recent 
issue of the Western Mail raises once more the vital 
question of profits in municipal 
Why a Profit? trading. I have always contended 
| that any municipal undertaking, 
provided it is self-supporting, which all well-managed 
undertakings like electricity supply, tramways, etc., 
should be, cannot be regarded as а profit-earniny 
venture, and its excess of income over expenditure 
applied to the relief of local rates. Such a principle 
is untenable in equity to all ratepayers. This Cardiff 
correspondent complains that whilst the Corporation 
Electricity Department has contributed £15,000 to- 
wards the relief of the rates during the past twelve 
months, the local price per unit charged to the con- 
suming portion of the local rate-paying public is still 
high, and is in consequence militating against the 
revival of local trade and industry. 


He contends, very rightly, that the money thus 
available as surplus should have been applied to a 
reduction in the rates for electricity, thus benefiting 
the consumers who, when all is said and done, are the 
mainstay of the undertaking. As instancing the 
anomalies created by such ill-considered finance, this 
Cardiff critic points out that, by relieving the rates, 
the electricity undertaking is reducing the costs of 
production of a competing authority, the Cardiff Gas 
Light and Coke Co., Ltd. The critic further states 
that trading results during the past two years of the 
electricity department show that there was no justifica- 
tion for increasing the charges even to 75 per cent. 
above pre-war level, let alone 9o per cent., the actual 
gure. On this latter point my sympathy is with the 
Electricity Committee ; costs have been a very variable 
factor during the period stated, and it is easy to be 
Wise after the event. 


EM 


With the main argument against municipal profit- 
carni I am in entire accord. A municipal under- 
taking of the public utility class, such as electricity 
supply or tramways, can show no justification for 
earning a profit and devoting the surplus to the relief 
of rates. It makes useful propaganda at the 
November elections, but will not stand the test of 
smple analysis. For example, if I burn gas in my 
house and go to business by train every morning, why 
should you, who are an electricity consumer, and 
travel to business on the Corporation tramcars, help 
thereby to reduce my rates by a penny or twopence 
inthe pound? It relieves me, and I am duly grateful, 
hut vou are under no obligation to pay 6d. a unit 


where 5d. would serve, or have your car stage reduced . 
just for my benefit. It is surely more equitable that 
you, as the supporter of these public utilities, should 
enjoy whatever benefits may accrue from reduced 
working expenses. 


The broad principle of profits in municipal trading 
is wrong; all such undertakings should be soundly 
conducted, well managed, and be capable of building 
up healthy reserve funds against periods of trade 
depression, but they should never be regarded as 
profit-earning ventures. Whenever I see a paragraph 
or a statement in £he Press boosting the fact that such 
and such.an undertaking has relieved the rates to the 
extent of ump-pence in the pound, I always wonder 
whether those deluded ratepayers who doubtless shake 


hands with themselves over the announcement, realise 


that they are simply gaining one benefit at the cost of 
another, often more valuable to themselves. 


As my regular readers include a nurfiber of cinema 
electricians, operators and others connected with the 
| * movies," I offer no excuse for 
reverting once more to a topic I first 
broached some few years ago, whilst 
the war was still in progress, viz., 
the very indifferent nature of the greater percentage 
of films now being exhibited weekly up and down the 


Oh, Those 
Films. . 


country., Having regard to the popularity of the 


‘ pictures " and the very considerable industry which 
has grown up around them, to say nothing of the many 
who have made fortunes out of them, it has long been 
surprising to my mind that the hundreds of theatres 
in this country continue to do so well, and fill their 


| seats, night after night, with mixed audiences, all to 


witness such palpable rubbish as is often shown. 
Once upon a time I seldom visited our local cinema; 
now I find during the long winter evenings that a 
weekly visit is a very pleasant interlude to intermin- 
able business routine, always provided the show is 
worth seeing. | ` 

But the unfortunate thing is that it’s such a lottery 
unless you happen upon a competent and conscientious 


critic who has seen it beforehand, and can give you 


the tip. An attractive title, coupled with the names 
of one or two known cinema favourites in the cast, 
and you think you're in for an evening's enjoyment, 
whereas vou come out bored to extinction and 
wondering how on earth any sane management can so 
insult the intelligence of a middle-class British mixed 
audience by dishing up such piffle. One gets weary 
of so-called thrilling serials, running into umpteen 
episodes, in each of which the hero and heroine are 
burnt, shot, drowned, flung over precipices, thrown 
from aeroplanes in flight, etc., only to be exhumed and 
given a fresh lease of life and agony '' next week."' 
Many of the would-be ‘‘ comics " are equally fatuous 
and incapable of raising laughs unless in an imbecile 
ward. 

I understand that the trouble lies with the commit- 
ments into which exhibitors have entered with 
American film renters, and I am glad to note the enter- 
prise of the Daily Mail in its healthv endeavour to 
bring about a reform. Writing as a regular patron of 
the cinema I am getting fed up with modern films, 


Eod 
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and am becoming quite wary in my selection of appro- 
priate nights on which to extend my patronage to the 
' pictures." I don't mind paying for a decent two 
hours’ entertainment, but, along with scores of others, 
I do object to assisting towards the earlier retirement 
of ‘‘ movie magnates" who cannot give better value 
for the public money than they are doing at present. 


If the new method of preserving the freshness of 
newly-mown grass turns out successful on a com- 
mercial scale, there is likely to be an 

Fresh Grass ultimate slump in the winter demand 
Daily. for hay for cattle. The report hails 

from Switzerland, and it seems that 

the newly-mown grass is stored on metal sheets in 
silas of about 400 cubic feet capacity. The top of 
each silo is closed by another metal sheet or sheets, the 
top and bottom electrodes thus constituted, being then 
included in an electric circuit through which alternat- 
ing current is passed at a voltage ranging from 200 
to 500. The effect of passing this current through 
the grass for several days 1s to kill all the bacteria 
whose presence would otherwise cause the damp grass 
to decay. It is claimed that the process enables grass 
to be preserved in its natural state until required, and 
that, in addition, it can be cut and stored irrespective 
of weather conditions and that it contains twice the 
nutriment of an equal quantity of hay. Experiments 
so far tried have been successful, and the milk output 
of cows fed on this electrically treated grass is slightly 
higher than where fed on ordinary hay. 
| | ELEKTRON. 


— — 


DR. EDWARD HOPKINSON. 


The death is announced of Mr. Edward Hopkinson, 
Unionist Member for the Clayton Division of Man- 
chester, at the age of 62. | 


He entered Parliament for the first time three years 
ago, and was a past president of the Institution of 
Mechanical Engineers, a Doctor of Science and a 
member of the firm of Mather and Platt, engineers, 
Salford. He had also been a member of Council 
of the I. E. E. and chairman of the local section. 

Dr. Hopkinson was the originator of the tube 
system. 

Born in 1859, he was resident engineer for the first 
electric tramway in the United Kingdom—that between 
Portrush and Bushmills, in Ireland; and later designed 
and equipped the first electric tramroad (between Bess- 
brook and Newbury) to be worked by water power. 

Then he designed the plant for the pioneer London 
'* Tube," the City and South London. He was also 
responsible for the electric tramways in the Isle of 
Man, and that between Blackpocl and Fleetwood. 


Wedding.—On the 2nd inst., at St. Pancras Church, Chichester’ 
Mr. J. S. Child (late Joint Sales Manager to the Edison Swan 
Electric Co., Ltd.) to Miss E. L. Crunden. 


Meetings.— The Junior Inst. of Engineers will meet on Friday, 
20th inst. at Caxton Hall,at 8 p.m. Lecturette: "Geology in its 
relation to Engineering." Also ол Friday, 27th, at 8 p.m. Lec- 
turette: “ Fuels and the Boiler House," by L. M. Jockel (Member), 
and on Friday, February 3, at 8 p.m., '' Ulitisation of Waste 
Heat from Internal Combustion Engines," by Major W. Gregson 
(Slides). 


PROSPECTS IN THE ELECTRICAL INDUSTRY. 


The Birmingham and District Electric Club held the 
first meeting of the new session at the Grand Hotel 
on Saturday, January 14, when the new president— 
Norman  Deykin,  Esq.—delivered his inaugural 
address. He congratulated the club upon having 
arrived at the first meeting of the eighteenth year of 
existence, and still more upon the fact that the club 
was more successful at this moment than it had ever 
been: | 

The address then proceeded to consider the 
immediate prospects of the electrical industry. The 
year through which we had just passed was probably 
the worst that the electrical industry had ever experi- 
enced, and the main thing to consider at the moment 
was what can be done to regain our vanishing trade. 
There are no prospects of a boom, but there should be 
a steady expansion, to assist which the primary need 
is reduction in price, but even this could not secure 
business in foreign markets against the extraordinary 
low prices of our Continental competitors, largely by 
reason of the unbalanced exchanges. 

In the home market it was essential there should be 
more effective protection for the English manufacturer, 
but reduction in prices and increased production were 
necessary steps in the direction of increased trade. 

It was also important for manufacturers to give 
greater support to their selling organisation and the 
needs of their customers. The volumes which had 
been written upon ‘* The Art of Salesmanship "" might 
be usefully supplemented by one upon ‘‘ The Art of 
Supporting a Salesman.”’ | 

There is a great dearth of good electrical showrooms 
for the education of the non-electric public. Americans 
were much more alive in this respect. 

The cost of electrical energy is too high. It was a 
suggestion worth considering whether it might not be 
wise even to increase the price of current for lighting 
purposes, making a corresponding decrease in ы price 
for power, cheap electrical energy for manufacturers 
being vital in the struggle for trade. 


Answers to Correspondents. 


Duxce (Stockton-on-Tees).—(1) It would not rotate. (2) 
Each phase winding may be identified bv disconnecting 
at the neutral point and testing with a battery and 
galvanometer. If any two-phase leads are reversed, the 
direction of rotation will be reversed. (3) Reverse either 
the pressure or current coils. 


Mr. C. Сгоссн (Chelmsford).—I do not know of a pub- 
lished book which deals with the repairs to electrical 
machinery alone. Regarding the testing and repairs to 
armatures, “ Агтаќите Winding," by C. Sylvester, 
A.M.I.E.E., 8s. post free from this office, adequately deals 
with the constructional details and testing of armatures. 


Personal.—To mark the occasion of his leaving The'Electrictan, 
the staff of that journal have presented Mr. W. E. Warri- 
low with a handsome silver-plated tray, suitably inscribed '' as 
a memento of many years of friendship, 1906-1921." Ап 
announcement of Mr. Warrilow's new business appears in 
another column. 


Removal.—On and after Thursday, January 19, the address 
of The British Electrical Development Association will be 15, 
Savoy Street, Strand, W.C.2 (Institution of Electrical Engineers' 
Building). Telephone No.: Regent 4570. Telegraphic Address : 
“ Electreda, Rand, London.” . 
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‘TANGENT ” SYRENS. 
We are able to give below some particulars of the 
“Tangent ” Syrens, manufactured by Gent and Co., Ltd., 
at their Faraday Works, Leicester. ' | 
Originally designed for motor vachts and oil driven 
vessels, the use of the “Tangent” motor syren was soon 
extenled to land work, and it is now displacing the steam 
bull, in places where steam has been used for years, 
because of its ease of manipulation by push or automatic 
contact, and of its cleanliness, its: handiness, and 
general simplicity. It can be fixed indoors, in large work- 


shops, and outside in positions unattainable and inaccessible 


0 


ic. 1: “TANGENT” SYREN WITH Two Rorons. 


to steam pipes and valve fittings. Moreover, it does uot 
freeze up in winter, and has no valves to stick or lanyards 
to foul. Ап ordinary bell push in the time office will 
operate a syren, whether it be 4 or 8 h.p., and whether it be 
fixed close to the time .office, or a quarter of a mile 
away. i ; 
The appliance consists of an enclosed motor of the 
stated power fitted with a syren or syrens arranged to 
dissipate the whole of the energy of the motor. fhe 
syren apparatus consists of aluminium rotors, and’ cast iron 
stators so arranged that the air is driven by the centri- 
fugal force through openings in the periphery of the stator. 
The rotating member automatically opens and closes the 
apertures, thereby producing the requisite sound vave. 
Where exposed, the motor proper may be provided with 
a removable cover which, while leaving the rotors exposed, 
protects the motor and its mechanism from the weather. 
The syren is made with motors from } to 8 h.p., and 
with one, two, four or eight rotors. For rough calculations 
it тау be taken that the sound from a syren driven by 
a 1 h.p. motor will penetrate a distance of one mile. 
Fig. 1 shows a two-rotor machine, made of i or 4 h.p. 
One rotor has eight voices and the other sixteen, giving a 
resultant powerful note which is not irritating at close 
quarters. ' 
For using power from service mains to operate the 
motor, a relay controlled by ordinary push and Leclanche 
battery тау be used. . For automatic control, special contact 
makers are required. These are made for either an adjus- 
table or a fixed programme. In either case an impulse 
transmitter is necessary to control the programme sound- 
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ing devices unless a time circuit already exists. Of course, 
it is a great advantage to have all clocks in a works and 
offices, as well as the programme sounding devices and 
v.orkmen's registers, all controlled through one transmitter 
—an arrangement very easy of attainment. 

The fixed programme contact maker is shown in Fig. 2. 
It is driven bv an impulse clock movement and makes 
contact at any predetermined times, say, 7.294, 12-30, 1.30 
and 5.0 o'clock, Saturdays, r2 o'clock. The apparatus for 
an adjustable programme is also driven by an impulse 
clock movement, and contains an aluminium wheel 12 in. 
in dia., which is provided with 288 holes, each hole repre- 
senting every five minutes for 24 hours. By inserting pins 
(which are provided for the purpose) into selected holes 
any programme of times may be fixed, arranged at the · 
even five minutes. ‘The aluminium wheel is graduated in 
hours and quarters to assist the arrangement of the pro- 
gramme. Seven-day wheels can be added to cut out 


Saturday afternoons and Sundays automatically. 
— ———— 


NOTES ON WATER POWER DEVELOPMENT.* 


Sm 


Bv Pror. А. H. Gipson, D.Sc. 


(Continued from page 663, Vol. XXXV.) 


The power available from a given stream during the wet 
season is many times as great as during the dry season 
unless sufficient storage is available to equalise the flow 
throughout the year, and the cost of sudh storage would 
in general be prohibitive, even if it were physically possible 
to provide it. 

The U.S. Geological Survey takes the maximum useful 
flow of a stream as being that which may be guaranteed 
during six months in each year. The minimum flow is 
taken as the average which can be guaranteed over the 
two driest consecutive seven-day periods in each year, 
along with the additional flow which may be obtained 
during this period by developing any available storage 
capacity in the upper waters of the stream. Estimates 


. of potential power based on storage capacity are, however, 


subject to а wide margin of error owing to the limited 
data available, and in the following table the potential 
water power is estimated on the basis of the maximum 
flow as just defined, and in terms of continuous twenty- 
four-hour power. 

(Millions of Horse Power.) l 
Developed. 


Available 

Great Britain ... л e. 9.9 0.2 
Canada oe 23.0 3.28" 
Australia ... 
Africa (East) 

» South 30.0 to 

» . (West) es | 50.0 0.7 
British Guiana ... NE pa i 
India and Ceylon ee ae 
New Zealand 
Papua 
Austria 6.5 0.57 
Brazil se ү 26.0 0.32 
Dutch East Indies 5-5 — 
France _ ке 3.6 1.6 
Germany 1.5 0.75 
Iceland 4.0 1.ot 
poe 4-0 Ee 
apan dt Tm hs ies Ке, I. 
Norway . ... un "Т d "o. 1.25 
Russia s - 20.0 I p^ 
Spain 5:0 о. 
Sweden ja he sags 6.2 1.2 
Switzerland d xa e 40 1.4 

Ж 28.о 9.8 


*Including projected extensions to plants now in operation. ЁС" 
+Projected but not yet constructed. 2 сэ d ee 


*Abstract of address by the President of the Engineering 
Section, British Association, at Edinburgh, 1921. 


Adopting these figures it appears that the available h.p. 
of the world is of the order of two hundred millions, of 
which approx. twenty-five millions is at present developed 
or is in course of development. 

Power Available in Great Britain anu in the British 
Empire. -With {Ре noteworthy exceptions of Canada and 
New Zealand, practically nothing had been done, prior to 
1915, by any part of the British Empire. to develop or even 
systematically to investigate the possibilities of developing 
its water powers. It is true that a number of large instal- 
lations had been constructed in India and Tasmania, but 
their aggregate output was relatively inconsiderable. 

Since then, however, there has been a general tendency 
to initiate such investigations, and at the present time 
these are being carried out with varying degrees of 
thoroughness in India, Ceylon, Australia, South and East 
Africa, and British Guiana. While it is known trat there 
is ample water power in Newfoundland, Nigeria, Rhodesia, 
Papua and the Gold Coast, no very definite information 
is available nor are anv steps apparently being taken 
to obtain data in these countries. 

The Water-Power Committee of the Conjoint Board of 
Scientific Societies, which has been studving the state 
of investigation and development throughout the Empire 
since 1917, has, Fowever, come to the conclusion that its 
total available water power resources are at least equivalent 
to between 50 and 70 million h.p. Т 

Of the developed power in the Empire, about 80 per cent. 
is in Canada. Throughout’the remainder of its territories 
only about 700,000 h.p. is as vet developed, or only a little 
over 1 per cent. of the power available, a figure which 
compares with about 24 per cent. for the whole of Europe, 
and 21 per cent. for North America, including Canada and 
the U.S. These figures sufficiently indicate the relatively 
large scope for future development. 

Power Available in Great Britain.—With a view of 
ascertaining tre resources of our own islands, a B.O.T. 
Water Power Resources Committee was appointed in 1918. 
This Committee, which has just presented its final report, 
has carried out preliminary surveys of as many of the 
more promising sites as its limited funds allowed, and has 
obtained data from the Board of Agriculture for Scotland, 
the Ordnance Survey Department, thé Ministry of Mumi- 
„tions, and from civil engineers in private practice, regarding 
a large number of other sites. 

As might be anticipated, Scotland, with its comparatively 
high rainfall, mountainous area, and natural, lochs, pos- 
sesses relatively. greater possibilities than the remainder of 
the U.K., and investigation tas shown that it offers a 
number of comparatively large schemes. Nine of the more 
immediately promising of those examined bv the Committee 
have an average output ranging from 7,000 to 40,000 
continuous 24-hour h.p., and an aggregate capacity of 
183,00 h.p., while in every case the estimated cost of 
construction is such that power could be developed at a 
cost appreciably less than from a coal-fired station built and 
operated under present-day conditions. The aggregate out- 
put of the Scottish. schemes brought before the notice of 
tre Committee, some of which, however, are not com- 
mercially feasible at the moment, is roughly 270,000 con- 
tinuous h.p. 

(To be continued.) 


CENTRIFUGAL CLUTCHES. 


We have received from Thos. Broadbent and Sons, Ltd. 
(Central Ironworks, Huddersfield), a most informative 36- 
page brochure on the subject of automatic centrifugal 
clutches, which were evolved by the Company to overcome 
the difficulty experienced in starting and accelerating motors 
driving loads requiring large starting torques, without the 
use of special switchgear and with a minimum current. 

The name of the dcvice explains its nature and as we 
have on previous occasions described and illustrated it, 
we will now content ourselves with remarking that, in 
the handsomely produced brochure now before us, the 
construction and action of the manv types made are fully 
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explained, with the aid of excellent line drawings. Tables 
are also given of the horse powers required to drive various 
woollen and worsted machinery and also cotton spinning 
machinery. 


CONDUITS AND CONDUIT FITTINGS 
Pending the publication of a new and complete edition 
of their catalogue, Simplex Conduits, Ltd. (Garrison Lane, 
Birmingham), have issued an abridged list, Sect. T., No. 
015, giving present prices of Simplex Conduits and Con- 
duit fittings. The conduit dealt with is ordinary butt 
joint; elektroduct, similar to the ordinary but with thc 
seam brazed; screwed elektroduct ; screwed wireduct, which 
is welded and then drawn, through dies to ensure exact 
internal and external diameters; and screwed cable duct, 
which is scamless as it is drawn from the solid billet and 
can be recommended for all high-class installation. 

It should be noted that every length of Simplex conduit 
is sent out with a distinctive red label which is affixed by 
the Company after careful inspection. This service should 
be appreciated by consulting engineers, contractors and 
erecting staffs alike. Another feature is that every length 
of screwed conduit sent out is fitted at one end with a 
screwed coupler, and at the other with a cap completely 
covering and protecting the clean threads which are cut 
after the enamelling of the conduit. 


J Questions and Answers by Practical Men. 


RULES. 
оветтома: We invite our readers to send us questions, preferably en 
technical problema that have arisen in aetual practice. Questiona which 
we consider of sufficient interest to our readers will either be replied te 
under '" Anewert to Correspondents” or replies will be invited from our 
readers, One shilling will be paid for the question which we select fer 
competitive replies in this column. 

ARSWURS: A fee of 10s. will be paid јог the answer which we consider 
shows the greatest merit, and bs. for the one we select as second best. 
In judging the replies, importance will be attached to clearness and con- 
ciseness, as well as accuracy. The Editor reserves the right to make 
no award, or to accept only one reply, if, in his opinion, the answers 
receíced do not possess sufficient. merit. Competitors desiring the re- 
turn of their manuscripts, if unaccepted, should enclose stamped 
addressed envelope. | 

Write on one sida of the paper only, and if diagrams are sent, draw 
them on a separate sheet of paper attached to the manuscript, Com- 
petitors may adopt a '' nom de plume." but, both in the case of questions 
and answers, the competitor's real name and address must be sent with 
the manuscript as a guarantee of good faith. No corréspondenco will 
be entered into with regard to successful replies. The Hditor's decision 


Commencing with Question No, 101, a Diploma of Merit will be awarded 
to the siz competitors who win the Arst or second prise the most times 
during the next twelve months. 

The words " Questions and Answers." or '" Q” and " A" should be 
placed at the top left-hand corner of all letters intended for thie column. 


QUESTION No. 133. 

1 have a three phase, 20 h.p., 29 ampere, 25 cycle, 525 
r.p.m. induction motor which has just been rewound. This 
motor was connected to the supply through а star-delta 
switch. When it was switched in “star,” the rotor com- 
menced to rock like a pendulum and blew the fuse. The 
windings test O.K., and the armature winder cannot tell 
me what the fault is. Can any reader assist me?—-* A. 
Homes.” : | 

QvurEsTION No. 134. 

Can any reader give me a clear idea of the principle of 
operation. of the Merz-Price system for the protection of 
main cables ?.—* JoINTER:” 


(Replies to Questions Nos. 133 and 134 must be received by 
February 25, 1922.) 


EE TSE a an PE 


Meetings.—The General Meeting of'the [Electrical Development 
Association has been fixed for Wednesday, February 22. Meeting 
at 12 noon, Luncheon 1.30 at the Hotel Cecil. A Students’ 
Meeting of the Inst. C.E. will be held on Wednesday, 25th inst., 
at 6p.m. when the Second Lecture on “The Economic:Aspects of 
Various Methods of Power-Transmission" will be given by E. W. 
Monkhouse, M.A., M.Inst.C.E. There will also be a Students' 


Visit on Saturday, 28th inst. «at 10a.m., to the Central Telegraph 
Office of the G.P.O. 


JANUARY 20, 1922. 


Reviews of Books, &c. 


[Books noticed in this column will be sent from ELEC- 
тистү Office to any part of the world, for the published 
price, plus ten per cent. for postage (minimum 24.), and 
orders will be appreciated.) 


QUESTIONS AND SOLUTIONS IN MAGNETISM AND ELECTRICITY. 
By Wm. J. White. 108 pp. 7o figs. (Rentell. 2s. 6d. net). 
—Students preparing for a first-class certificate of the City 
and Guilds of London Institute їп magnetism and elec- 
tricity will welcome the second edition of Mr. White's most 
useful book. It contains the questions set at the examina- 
tions held from 1907 to 1921, inclusive, and also such 
answers as woukd be expected to be given during the aver- 
age allotted time of 20 mins. for each question. Where 
secessiry diagrams, such as any student should be able to 
draw, are added so that besides familiarising the student 
with the kind of answers required by the examiners, careful 
perusual adds materially to his knowledge of the essentials 
of the subject, as there is no doubt whatever that the ques- 
tions in this examination are set with an eve to practice. 
Mr. White's book has met with success in the past, and we 
have no hesitation in recom. nending this new edition, at the 
same time feeling sure that the reasoned answers given will 
be of material benefit to ail. 


Ecectric CLOCKS AND CHIMES. 160 pp. About 140 figs. 
(Percival Marshall. 3s. 6d.)—Those who read our con- 
temporary, the Model Engineer, will need to know little 
more about the publication under review except that it is a 
real practical handbook, giving complete instructions for the 
making of successful electrical timepieces, synchronis:d clock 
systems, and chiming mechanism, compiled bv the pub- 
lishers of the Model Engineer, utilising to a considerable 
extent matter which has app2are in its columns. A wealth 
of detail is given, s tnat even the novice should have no 
difficulty in making any of the models described and illus- 
trated. Further there is a clear introduction to«he various 
kinds of electric clocks in general. use, while a feature 
which will no doubt be much appreciated is the full details 
given for the making of a clock on the synchronome system. 
Anv parts required can, we understand, be obtained by the 
"private" or amateur clock maker from the Coy. Besides 
the number of clocks dealt with. this handbook is perhaps 
most noteworthy for the meticulous care which has been 
bestowed on the question of details. Electrical clock making 
is a most intercsting, instructive,. and fascinating pas- 
time. 


MopERN METHODS OF WELDING AS APPLIED TO WORK- 
snop Practice. By J. H. Davies. €r. 8vo. 263 pp. 132 
illus. (Constable. 21s. net.)—This is a decidedly compre- 
hensive book, covering, as it does, the leading welding 
svstems now in regular use, and the author, who is on the 
staff of the Leeds Technical School, and has eighteen years’ 
practical experience of the welding industry, is to be con- 
Jratulated on the way in which he presents his facts. He 
deals with all the main processes, including oxy-acetvlene, 
oxy-hydrogen, lead-burning (of interest to ali users of 
accumulators), thermit welding and electric welding in its 
various branches. Of the quasi-arc system he writes in the 
most favourable terms, but the work throughout is written 
in a well-reasoned manner and should, therefore, prove of 
value to operatives in each and every system. He is 
decidedly sanguine of the continued growth in importance 
of welding processes generally. The instructions given to 
ensure good work are most thorough, while there are also 
many clear and helpful diagrams, so that the common- 
sense principles which the author sets out to teach are 
bound to yield good results to those who follow them. The 
idea of a certificate of proficiency for operators has not yet 
materialised, but the assuredly steady growth of welding 
Processec. in the industries where metals are emploved is 
bound to create an ever growing demand for skilled men, 


and those who study this book carefully are certain to gain 


much valuable education from its pages. 
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Trade N оез, 


The Mackintosh patent protection system (Bowden-Thompson) 
of electric cables is describeo in a brochure published by the 
sole manufacturers, The Macintosh Cable Co., Ltd. (Rice Lane, 
Walton, Liverpool). In order to achieve the isolation of a 
faulty cable before the main conductors have short-circuited 
or broken down to earth a special cableis made in which metallic 
shields are interposed between the cores and also between the cores 
апа the lead sheathing in order to intercept any leakage currents. 
Protective relavs operated by leakage currents control the 
automatic opening of the main switches, whereby complete 
and efficient protection is ensured. Highly insulated pilot wires 
are not required, and the protective conductors, which arr 
well insulated, although subject only to low pressure, may be 
tested at any timc, without interrupting the supply, to ascertain 
that the protective system is in working order. It will also be 
appreciated that the system has some spccial advantages for 
collieries. 


The following leaflets have 1ecently been issued by the 8un- 
Electrical Co., Ltd. (118-120, Charing Cross Road, W.C.2): 
No. 347, dealing with electric kettles, including the '' Tonist," 
which has a capacity of 2 pints and can be used on any voltage 
from 100 to 250. List No. 346 gives details of all lamps usually 
in demand (and kept in stock by the Sun Company), though 
any make or type of E.L.M.A. lamp not listed can be readily 
supplied. In List No. 345 illustrated particulars of the latest 
additions to the line of '" Apex " ironclad switchgear are given. 
Included are a 20 to 60 amp. D.P. switch and fuse, a 30 to 100 
amp. D.P. switch (with or without fuses) in watertight case, and 
a 2-and 3-pole 30 to 200 amp. fused switch for fiery mines. 
The box and cover are light yet strong, being made of welded 
sheet steel. The cover is clamped to the box bv permanently 
fixed swing bolts fitted with steel bushings and spring washers to 
enable any explosive gases inside the case to be dispersed without 
damage or risk through the broad flame-proof joint. 


The business carried on hitherto by the British, Irish and Colo- 
nial Department of the Atcliers de Construction Oerlikon, has 
been transferred to Oerlikon, Ltd., Oswaldestre House, Norfolk 
Street, Strand. 


A very useful book catalogue has just been issued by the MeGraw 
Hit Publishing Co. of 6, Bouverie Street, London, E.C.4. It 
consists of 208 pages devoted totechnical and scientific books, cover- 
iag nearly every branch of the engineering and allied industries. 
It will therefore appeal to a very large number of the readers of 
this paper, and the Company will be very pleased indeed to send a 
copy to any such reader who cares to write them asking for it. 


— — 


Various Items. 


The Women's Engineering Society.—A scrics of three lectures 
will be given at the Club room, 26, George Strcet, Hanover Square, 
W., at 6.15 p.m., followed by discussion. They are :— January 
24, lecturer: Miss Gwynne Howell, subject: ‘ Domestic 
Engineering." February 21, lecturer: Mrs. Н. Irving. subject : 
" Model Experiments in Aeronautics." March 14, lecturer: 
Mr. F. S. Button, subject: “ Women’s Place in Industry." 
All men and women interested in the above subjects are invited 
to attend. Tickets on application to the Secretary, W. E. S., 
26, George Street, W.1. 


Business Notice. Mr. Lionel Robinson, B.A., has taken into 
partnership Mr. W. E. Warrilow, A.M.LE.E., as and from Jan. т, 
and under the name of Lionel Robinson & Co. will continue 
and further develop the sole agency for resistance materials and 
wires of Henry Wiggin & Co., Ltd., Birmingham, which Mr. 
Lionel Robinson has held for the past 15 vears. Mr. Lioncl 
Robinson is the originator with Henry Wiggin & Co. of their 
now famous ' Ferry ” resistance wire so largely used in all 
the best makes of motor starters, controllers, regulators, rheos- 
tats, cinema projectors and also in sliding resistances and mary 
scientific instruments. Mr. Warrilow brings to the business 
15 years' experience of commercial work, chiefly in encouraging, 
through the Press, the sales of electrical and allied products of 
every description. Makers of electric fires and cooking appar- 
atus will be interested to know that the company are now intro- 
ducing for Henry Wiggin two grades of iron-free nickel chrome 
alloys in wire and ribbon form, which they claim are equal to 
any American or other imported materials on the market. 
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They will also develop other agencies for any class of material 
required by manufacturers using electrical resistance alloys. 
Announcements will be made regarding these from time to time. 
Enquiries should be addressed to the Company's Offices, 3, 
Staple Inn, London, W.C.1. 

Darwen.—The T. C. have entered into agreements with the 
Darwen Cotton Manufacturing Company, Messrs. Harwood Bros. 
(1920), Ltd., and Messrs A. Carus and Sons, cotton manufacturers, 
for the supply of electric power. | 

Tenders.— Blackburn Т. С. have approved a new cinema hall 
in Coddington St. according to plans submitted by Messrs. J. C. 
Hindle and Son. It is stated two new theatres are to be erected 
within the area of the new borough of Lytham St. Anne's. 

Messrs. Charlesworth Peebles and Co., of 134, St. Vincent St., 
Glasgow, have been appointed sole agents in Scotland and Ireland 
for the '' Condor '' incandescent lamps and will be pleased to send 
lists and quote prices to the trade in those countries. They invite 
enquiries. : | | 

Wales Engineers.—The S.W. Branch of the Inst. Mech. 
Engrs. held its first general meeting at Swansea, when a paper 
of considerable interest was given by Major James Caldwell, 
M.Inst.E.E., M.I.E.E., London, on “ Electric Arc Welding in 
Steel Structures.” 

The Electro-Harmenic.—We had an excellent concert at the 
Cannon Street Hotel on the 13th inst. Mr. Peto presided and 
the large hall was comfortably filled, which was very satisfactory 
considering the number of absentees caused through the pre- 
vailing epidemic. The next concert (a ladies' night) is due on 
Friday, February roth. 

Treforest Electrical Consumers’ Co., Ltd.—The vacancy of 
Chairmanship in this company, owing to the lamented death of 
Mr. Hugh Bramwell, O.B.E., has been filled by the appointment 
of Mr. W. North Lewis, J.P. The new chairman is connected 
with several large collieries, including Insoles Ltd., and the 
Windsor Steam Coal Co., Ltd., 

Meetings.—On Friday, January 20 (to-day), at 8 p.m., the 
third E.D.A. Salesmanship Conference will be held at the 
Chartered Inst. of Patent Agents (Staple Inn Buildings, W.C. 1) 
when, under the Chairmanship of Capt. J. M. Donaldson, a dis- 
cussion on ''Salesmanship in Relation to Electric Heating and 
Cooking ” will be opened by Mr. W. A. Gillott. 

I.E.E. Notice.—Arrangements have been made for the mem- 
bers of the I.E.E. to dine together at the Engineers' Club, Coven- 
try Street, W., after the Ordinary Meeting of the Institution, 
to be held on the 2nd February. The charge per cover will be 
5s. 6d. Members wishing to be present at the dinner are 
requested to send their names to the Secretary in advance 
either in writing or by telephone. 

industrial League and Council.—Meetings will be held every 
Wednesday evening at 7.30 in the Caxton Hall, Westminster, 
S.W. 1, till March 29. Various aspects of Industrialism are 
down {ог exposition and discussion, and the meetings will, we 
trust, be well attended. Admission is free and questions are 
invited. Particulars from the General Secretary, Grosvenor 
Mansions, 82, Victoria Street, S.W. 1. 

Tenders invited.—Tnhe Dunedin Council invites tenders, which 
will be received up to March 31, for the supply and delivery 
of one 150-h.p. 3-phase Induction Motor and Reduction Gear for 
the Mornington Cable Service. Plans, form of tender and of con- 
tract may be inspected by United Kingdom firms interested on 
application at the Department of Overseas Trade (Room 84), 35, 
Old Queen Street, Westminster, S.W.1. 

New Zealand.—Tenders are invited by the Public Works 
Department, Wellington, New Zealand, for the supply and 
delivery, ех ship’s slings, Lyttleton, of a bank of three 11,000 
volt reactances, complete, for the Lake Coleridge Electric 
Power scheme. Tenders on February 28, 1922. Specification, 
etc., can be inspected at the Department of Overseas Trade 
(Room 49), 35, Old Queen Street, London, S.E.1. 

Railway Signalling Apparatus.— Readers who are interested in 
this subject, or who have friends working therein, will find in the 
1922 edition of the Practical Electrician's Pocket Book (Rentell, 3s. 
net) a well written chapter on the use, care and maintenance of 
such apparatus, written by Mr. M. G. Tweedie of the G. W.R., who 
is the secretary of the Institution of Railway Signal Engineers. Our 
advice therefore is—buy a copy—before the edition is sold out. 

Finsbury Technical College Old Students’  Assocn.—Tho 
following are the officers elected by postal ballot for the year 
commencing January 1.—President, W. С. Head.  Vice-Presi- 
dents, Prof. С. Т. Morgan, Messrs. A. J. Chapman, F. Н. Masters 
and W. J. Tennant. Members of Council: Messrs. J. H. Coste, 
Harley F. Knight, W. W. Bradfield, E. W. Moss, E. S. Conradi 
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and E. С. Walker. Hon. Auditors: Messrs. L. M. Clark and 
Hon. Treasurer: Mr. W. B. Thompson 
(“ Elleray," Regent Road, Altrincham,!Cheshire) ; and,Hon. Sec. : 
Mr. Н. P. Guy (74, Silver Street, Edmonton, N.18). 

: Belfast. —At a meeting of the Corporation Electricity Com- 
mittee on the 12th inst., the Vice-Chairman made a statement 


regarding the present position of the electricity undertaking, 


and, after a certain amount of discussion on the position of the 
staff, an amendment was moved the effect of which was to 
create a vacancy in the position of city electrical engineer, and 
to grant to Mr. Bloxam a yearly pension of /483. 

. Inst. Civil Engineers. —The Council have made the following 
awards for Students' Papers read during the Sessions 1919-20 
and 1920-21 :—James Forrest Medal and a Miller Prize to R. D. 
Gauld, M. Eng. (Manchester) ; James Prescott Joule Medal and 
a Miller Prize to J. E. Dumbleton (Birmingham) ; Miller Prizes 
to Henry Fowler (Manchester), G. H. Humphreys, M.A. (Man- 
chester), C. M. Brain (London), ]. T. Chalk (London), К. T. 
Spencer, M.C. (London) and E. A. Phillipson (London). 


l.E.B.—At the meeting on the 12th inst. prior to the cine- 
matograph demonstration of the mechanical and electrical 
effect of large currents in H.T. switchgear, by Dr. C. C. Garrard, 
the President announced that the membership of the Institution 
is now over 10,000. There are possibilities in the cinemato- 
graph for the purpose for which it was used, but in this instance 
theactions taking place weretooíast to be of much use. Later 
Mr. F. Gill showed some excellent instructive films of a humor- 
ous nature, depicting telephony and wireless. 


Lancs Electricity Supply.— Blackburn and Preston T.C.s have 
confirmed the linking up of the new Blackburn station at Whitebirk 
with the proposed station at Preston by a duplicate main at an 
estimated cost of £138,000 to be borne equally by both authorities 
and that arrangements be made for supplying customers en route. 
Mr. J. Robertson (Elec. Engr., Salford) will prepare a scheme for 
the supply of the district. Blackburn and Accrington Councils are 
also contemplating a similar joint communication, so that the whole 
of the district from Accrington to Preston will thus be linked up. 

Leeds.—By a remarkable darkness which set in about 2 o'clock 
on Friday, it is estimated by the authorities that consumers of 
electricity for lighting purposes were involved in an extra expen- 
diture of £250, whilst users of gas for the same purpose spent, 
approximately, £500. The darkness which caused this incon- 
venience was not a fog, but is stated to have been owing to the 
heat causing vapour to rise from the ground and obscuring the sun's 
light. The atmosphere was quite clear, and it was a remarkable 
feature that in parts of the city which are usually chiefly affected 
by such visitations the light remained quite normal. | 

Calendars &c.—The ‘‘At a Glance" Calendar Co., Ltd., of 
Finsbury Pavement House, London, E.C. 2, have kindly sent us a 
set of refills for the useful calendar which they issued last year.— 
The clients of W. E. Jones and Co., Electrical Engineers, of 23, 
Queen Street, Deal, Kent, are certain to be pleased with '' The 
Head of the House '' painting which has been reproduced so well 
on their calendar for 1922. It is quite a work of art and worth 
writing for.—— George Kenning & Sons, of Great Queen Street, 
London, W.C. 2, the well known masonic printers and engravers, 
as well as contractors for the supply er gold braid, etc., have 
issued a useful weekly diary pad which will be appreciated by all 
who are fortunate enough to receive a copy. Messrs. W. H. 
Willcox & Co., Ltd., the well-known engineers’ stores con- 
tractors, of Southwark Street, S.E. 1, are sending to their numer- 
ous friends and clients a monthly tear-off calendar of which 
each sheet is illustrated with specimens of their well-known 
specialities. Messrs. К. O'Brien Co., Ltd., electrical sup- 
pliers, at 66, Moseley Street, Manchester, have issued a souvenir 
calendar illustrating the reconstructed Manchester Royal ; 
Exchange, which was opened by Their Majesties on October | 
8, 1921. The Davenport Engineering Co., Ltd., of Bradford, : 
who are makers of water-coolers, are issuing a useful calendar 
of the daily tear-off type. 
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HIGH SPEED WIRELESS TELEGRAPHY. 


Before the I.E.E. Wireless Section on the 4th inst., 
Lieut-Col. A. G. T. Cusins, Royal Corps of Signals, dealt 
with the very important problem: {Сап we make the use 
of wireless such that it can be operated with ordinary 
terminal instruments, whether hand or automatic, and be 
capable of translation to or from either wire or wireless, 
with such selectivity as to eliminate the human element, 
be reasonably free from interference by atmospherics, and 
at the same time only call for such power of transmission 
as can be provided for field use? "' | 

The paper consisted in the main of a record of experi. 
mental progress, which was shown to have arrived at 
such a point that apparatus can be produced which, in the 
hands of operators of average ability, enables wireless 
telegraphy to be carried on by mechanical operations both 
in transmission and in reception, either bv itself or in 
continuation of a line system; and this at all speeds up 
to the maximum of Wheatstone apparatus. 

Such a system, when perfected, єтріоуіп a geographical 
method of distribution of wave-lengths so as to minimise 
interference, in place of the existing national scramble, 
should prove itself very elastic and capable of expansion. 
In order to make full use of such a system, however, it 
is imperative that it be used economically by combining 
selectivity of reception and speed of operation; and in 
speed of operation must be included facility of relaying 
from and to adjoining stages of either wired or wireless 
communication. | 

The key to the satisfactory automatic recording of wi.e- 
less signals is to be found in the oscillatory valve rela; 
invented by L. B. Turner (see Journal I.E. E., 1919, vol. 57, 
supplement, p. 50). The adaptation of this and much other 
ingenious apparatus was described by Lieut.-Col. Cusins, 
who, in conclusion, pointed out that the latest developments 
permitted of the supercession of apparatus requiring to 
be tuned to the frequency of the incoming signal by a 
type of self-quenching relay devised by Capt. Brydon. This 
is set to a piven frequency. The incoming signal is nct 
spplied direct, but through a frequency-changer, that is, 
the signal is heterodyned, and the heterodyne beat is ad- 
justed to the frequency of the relay apparatus. This last, 
which is called the ‘‘Autakym” is not a true Turner 
trigger, in that the signal effects a change in the nature 
of the anode current of the trigger valve rather than of 
its value. As this device, once set, does not call for re- 
adjustment on variation of wave-lengths, and as the same 
heterodyne is used both for aural and automatic reception 


it is a very handy instrument for use where reception may 
have to deal with working on а variety of wave-lengths, 
as might happen in the field. 

The author was able to show that the speed at which 
it is possible to work is «t least as great as the speed at 
which the Wheatstone apparatus itself will work, and, with 
a specially constructed transmitter and chemical inker, 
speeds over 1,000 words per minute have been recorded. 

The greatest range over which the system has been 
operated so far is yoo miles. Using то ampere (key held 
down) in the transmitting aerial a very fair factor of safety 
was obtained at the receiving station over this distance, so 


. that it is reasonable to suppose that much greater distances 


can be traversed as the power is increased. 

Possibly little is to be gained at present for general 
utility purposes in pushing up the speed to more than about 
100 words per minute, since at this speed this means of com- 
munication would probably be capable of dealing with 
traffic from one wireless station to another at least as 
quickly as the messages could be received at and delivered 
from the station over land lines or cables. Also, until 
direct printing machines are produced capable of speeds 
greatly in excess of those in common use to-day, the re- 
cording of messages in Morse at very high speeds would 
entail so large & staff for writing up, etc., and such 
difficulties in obtaining repetitions, that it would probably 
be found undesirable. The need, however, for a printing- 
telegraph machine that can operate at, sav, 300 words per 
min. from a P.O. relay is great, and the development of 
such a machine seems to be the determining factor in de- 
ciding the speed at which the wireless svstem shall operate. 

The following examples of uses for the system, based on 
actual achievements, may be given :— 

(1) For the handling of telegraphic traffic to the Continent 
A system independent gf submarine cables and land line 
maintenance would ipso facto be more reliable. 

(2) For replacing, in an important line, anv sector liable 
to interruption, and this without reducing the speed of 
operation—since an edinary P.O. relay serves as the 
transmitter key (at high speed) and the signal received 
also operates a similar relay. 

(3) For Press work:3 Suppose, for example, a single 
transmitting station situated at some point in Great Britain. 
To this station would be sent by various channels the news 
of the day. At this station the news would be punched 
up and radiated at, say; 120 words per minute. At each 
important town in the Kingdom publishing a newspaper 
a receiver would be installed operating a direct printing- 
telegraph machine. By this means, one single transmission 
of news would result in the news being received in plain 
English through the country simultaneously. The enlarge- 
ment of this scheme is left to those concerned, but the 
possibilities are immense. 


— 


ANIMAL LIGHT 


The idea of producing-a “cold light," depending on sume 
form of phosphorescence and requiring no stimulation by 
electrical or other means has long been present in the 
minds of inventors. 

It has been conjectured that the light of the firefly 
is emitted with “100 per cent. efficiency," and although 
there is not much detailed scientific evidence in support of 
this statement, there is reason to think that the process 
of conversion of chemical energy into light in such cases is 
an eflicient one. Some interesting facts are mentioned in 
a recent paper presented'by Mr. E. Newton Harvey before 
the American Illuminating Engineering Society. It has 
long been known that the occasional ‘‘phosphorescence” of 
the sea is due to luminous organisms living in it. Lumin- 
ous fish and cuttlefish with varicoloured luminous organs 
have been described. Jellyfish, insects and fungi also 
phosphoresce. In some cases the light is steady, in others 
intermittent—light onlv being temporarily produced when 
the creature is stimulated in some way. 
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Knowledge of such luminous creatures encourages us to 
hope that chemists may succeed in ultimately producing 
these light-vielding chemical substances synthetically. Mr. 
Harvey showed that a bright flash of light could be produced 
by pouring water on a powder isolated. from luminous 
animals. {experiments have vielded considerable know- 
ledge of such materials. [n order to secure emission of 
light the presence of both water and oxygen are necessary. 
Two additional materials are also needed, one termed a 
“luciferin” which will oxidise, leading to production of 
light, the other a catalytic agent which accelerates the 
exidation of luciferin. When a firefly flashes, it oxidises 
the luciferin. fn the dark intervai between the flashes, the 
oxy-luciferin is converted back to luciferin and the process 
commences anew. Some such cyclical process is apparently 
necessary for steady phosphorescence. Ft is suite conceiv- 
able that eventually we may succeed in bringing together 
materials which wili give a steady light for a considerable 
time within a closed space without stimulation from any 
extraneous source of energy. Even if the brightness 
attained were only moderate, such materials would have 
a useful field—for example, for many of the purposes to 
which the luminous paint containing radium, and therefore 
relatively expensive, are at present applied. 
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. NOTES ON AUTO-TRANSFORMERS. 


Bv J. W. R. 

As is well known, an auto-transformer differs from 
the ordinary type of transformer in having but one 
single continuous winding, the secondary winding 
being arranged as a portion of the primary, instead of 
separate windings for the primary and secondary. 145 
size and cost are thereby reduced. The arrangement 
of the windings permits of stepping the voltage either up 
or down in a similar manner to an ordinary transformer, 
and as the single winding is used for both the applied 
and output voltages, those parts of the winding through 
which the input and output currents flow will, to a 
certain extent, overlap. 
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The relation between the power transformed and the 
output of an auto-transformer тау be considered as 
follows: Referring to Fig. 1, the winding XZ of an 
auto-transformer consists of two parts, viz., XY, the 
mam winding, and YZ, the series winding. As the 
volts across the series winding will be reduced from E 
to Vi- V4, and the current in the main winding reduced 
from C, of the transformer secondary to (C5 — C4), 
the series turns will be less than the primary of an 
ordinary transformer, and the cross-section of the main 


winding will be smaller than that of the transformer 
secondary. The power transformed is given by С, 
(V,— И) =Ё„(С»- Cj), or the product of the voltage 
and current in either portion of the winding, 2. power 


У r 


transformed = р X power output. The power trans- 
1 


formed decreases and the economy resulting from the 
use of an auto-transformer increases as point Y 
approaches 4, i.e., as the voltage (V, — V,) is reduced ; 
the converse of this being true when point Y is moved 
towards X. 

The regulation and losses of an auto-transformer 
are smaller than those of an ordinary tvpe transformer 
of the same output bv an. amount depending upon the 
V-V 

Vi 
crease in ethciency. 

The comparison between both types of transformers 
may be further considered as follows : 

Let То = output of ordinary transformer having 

primary volts- V, secondary volts V, 
,  amps.-(C, bs amps. = C, 
then To- Vy xC,- хс. 

If Ta «output when connectedasanauto-transformer, 

Ta=V(C,+C,) = To (* 

1 
Let A=ratio of transformation as an auto-trans- 


г Ly 
atla and Ta=To (p=) 


former, then R= y= 
For example, if a 15 k.v.a. transformer of ordinary 
tvpe, having H.T. volts=2,200 and L.T. vclts- 220, 
be operated as an auto-transformer having a ratio of 
2,420/220 volts, its output will be represented by 


ratio 2 thereby resulting in a corre: ponding in- 


= 16'5 k.v.a. 
Supposing it is required to step down тоо k.v.a. at 
unity power factor from 1,000 to 600 volts, by means 
of an auto-transformer, then 


р V,-V 
V,=1,000 volts, and И, = боо volts, and = ES 
E 

I,000 — 600 100,000 

2 — — -'4. Also C =~ =100 amps., and 

I,000 100 
100,000 | 
С = Е = 167 amps. C4— С, = 107 --100 = 67 amps. 


Power transformed —(V,— V,) + V, x power output 
—'4 X 100 = 40 k.v.a. 
Themain winding of this auto-transformer should be 
designed for 600 volts and 67 amps., and the series 
winding for 400 volts and тоо amps. 


RATING OF AUTO-TRANSFORMERS. 


Ап auto-transformer is generally given two distinct 
ratings, viz, (a) Power transformed or equivalent 
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transformer capacity ; (b) Powe er aput 
between these quantities being represente d by capacity — 
output = (V,—V;) +V. 

When the auto-transformer is provided with a 
number of tappings or multi-circuits, it is necessary to 
take into account the voltages across and the currents 
flowing in the windings of each section, as the amount of 
power transformed depends upon the tap voltage 
and the number and arrangement of the various circuits. 
The maximum current carried by each section of the 
winding must be multiplied by the voltage across that 
particular section, then as there is only one winding, 
one-half of the sum of the products will represent the 
rating of the auto-transformer. Under these conditions 
the rating would be given by 3(V,,C, -V,,C, +V.,C....-) 
where V,, V,, etc., represent the voltages across the 
various sections, and Ca, Ca, Ce the maximum currents 
in the windings of each section.respectively. 

Although this method of rating does not refer to the 
output of an auto-transformer, it gives an indication of 
its size, cost and losses, as compared with an ordinary 
tvpe transformer of similar rating. 


APPLICATIONS OF AUTO#«TRANSFORMERS, 


The various applications of the principle underlying 
the operation of an auto-transformer are :-— 
(a) Transforming voltages having a low ratio. 
(b) Starting induction and synchronous motors. 
(c) Reducing the trolley voltage to that required 
at motor terminals, in railway service. 
(d) Transforming from a three- -phase to a two- 
phase svstem. 


COMPENSATORS FOR INDUCTION AND 

SYNCHRONOUS MOTORS. 

The auto-transformer finds its most extensive applica- 
tion as a compensator for starting induction and syn- 
chronous motors, and this question may be considered 
as follows. As is well known, when an induction motor 
having a squirrel cage winding is connected direct to 
the supply system, the torque developed will be very 
high and the starting current excessive, and as the rush 
of current is likely to disturb the regulation of the 
supply system it is necessary to start such motors оп a 
reduced voltage. When a starting compensator is used 
for reducing the voltage, the starting torque and starting 
current of the motor will also be reduced, varying as the 
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the relation : 
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pum 
; square of the reduction in voltage. The effect of a start- 
ing compensator in a single-phase circuit is clearly in- 
dicated bv the diagram in Fig. 2, and the following 
example refers to a 50 h. p. 500 volt. threc- -phase motor, 
having a power factor of'g and an efficiencyof go per cent. 


930x740 — 
500 X V3X'9X '9 


Assuming the starting current is about five times its 
full load value = 53°3 x 525266 amps. ; 


the impedance=500 + 206 = 1:87 ohms. 


If the motor be connected to the lowest tap on the 
compensator, which is generally the tap giving a 40 
per cent. reduction in voltage when used for large 
motors, the voltageat the motor terminals = 500 x 40 — 100 
—200 volts, the starting current at 200 volts = 200 — 
1:87 = 107 amps., and the line current = 107 X 200+ 500 = 
42:8 amps. 

The above example indicates that by using a compen- 
sator having a 40 per cent. tap the voltage at the motor 
terminals will be reduced to 200 volts, giving a starting 
current of 107 amps., but the current taken from the 
supply mains would be only 43 amps., or 16 per cent. 
of the starting current taken by the motor when con- 
nected direct to the line. 

As the starting requirements of motors vary to a con- 
siderable extent, compensators are provided with a series 
of tappings, giving 40 per cent., 58 per cent., 70 per 
cent. and 85 per cent. of the normal voltage, in the 
case of the larger sizes. 

It is of interest to note that a compensator with а 
58 per cent. tap gives practically the same results as a 
Star-delta switch, the starting current and torque 
being reduced to approximately 334 per cent. of their 
value at full voltage. The line current is reduced in- 
versely as the ratio of transformation of the compensator, 
and when the latter is used with a motor having a high 
resistance rotor, the reduction in voltage is greater than 
would be required with a low resistance rotor, if the 
same torque is required. 


If C, —number of times full load current without 
compensator. 
C,=number of times full load current with com- 
pensator, ` 
_ (Line volts)? 


~ (Tap volts)? 


Full load current = = 53:3 amps. 


then- i 
C. . 

The modern type of starting compensator consists 
of an auto-transformer winding and oil-immcrsed 
switch, mounted in a cast-iron case with a switch 
operating handle outside, the latter having three 
operating positions, viz.: Off, Starting and Running. 
In the Starting position the complete transformer 
winding is connected across the supply mains, and a part 
giving the necessary tapping to the motor. With the 
switch in the Running position, the compensator 1s cut 
out of circuit and the motor connected direct to the 
line. Starting compensators are generally fitted with 
automatic release mechanism, in order to prevent 
damage to the motor. Compensators for two-phase 
motors have two windings giving a balanced current ; 
a three-phase compensator also has two windings, but 
the resulting out-of-balance current has по serious 
effects on the supply system or operation of the motor. 


| The kw. rating of a starting compensator is based 
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on its equivalent transformer capacity, and is given by 
CU 4— V3) 
where C,=current in Н.Т. section, 

V,-volts across H.T. section. 

| V, —volts across L.T. section. 

If the output of compensator =2 kw., H.T. volts = 
IIO L.T. volts—9o, and primary amps. =18:2, then 
kw. rating —182(110— 90) 71,000 ="364 kw. 

The above remarks indicate that a starting com- 
pensator affords an economical and effective method of 
reducing the starting current of induction and synchron- 
ous motors, but as the auto-transformer winding is only 
designed on the basis of a one-minute rating it is not 
suitable for continuous service. 


THREE-PHASE TO Two-PHASE: TRANSFORMATION. 

Auto-transformers are widely used in large American 
and Continental power distribution schemes for effecting 
three-phase to two-phase transformation. There are 
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several methods of connecting the transformers, but 
the one generally used is that known as the T-connection, 
and represented by the diagram in Fig. 3. Two auto- 
transformers are used. WY is the main winding, 
consisting of T, turns, the winding XZ is known as the 
teaser and should have 86:6 per cent. of T, turns, and be 
connected to the middle point of the main winding. 
The three-phase current enters this teaser winding at Z, 
dividing at .X and returning through each half of the 
main winding. Several modifications of these connec- 
tions are used in practice, to satisfy the various require- 
ments of phase transformation, for which service an 
auto-transformer of modern design is well adapted. 
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In our advertisement pages appears a bold cryptic an- 
nouncement, the solution of which will appear in due 
course. It refers to a matter of the utmost importance 
to our industry, and we would ask all our readers to take 
careful note and watch for the solution. Those affected 
should then lose no time in taking the necessary action. 
Til then, no more can be said. | 
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CO.OPERATIVE ADVERTISING 
p 

At the meeting of the Informal Section of the I.E.E. 
on January о, with Mr. А. B. Eason in the chair, Mr. J. 
W. Beauchamp opened a discussion on t‘Cotoperative 
Advertising.” He showed how collective advertising by 
an industry prepares the public for the advertisements ^f 
individual manufacturers in that industry, outlined the 
activities of the Elec. Devlpt. Agsocn. (founded only 2j 
years ago and already so firmly established), and criticised 
a quantity of lantern slides reproducing various advertise- 
ments. Then followed illustrations of attractive appeals 
and displays by elec. manfrs., supply authorities, ete., 
among them the handsome showrooms of Toronto. The 
values of different advertising methods were discussed and 
also the different media of the technical and lay Press-- 
town and provincial. 

In the subsequent discussion, Mr. A. G. Whyte appealed 
for well-trained and well-paid commercial engineers in the 
sales depts. of supply authorities. Не thought that very 
manv station engineers do not understand, even dislike 
publicity, and object to adopting sales methods and shop- 
keeping. 

Mr. A. F. Harmer, W. E. Rogers, W. L. Wreford, A. 
B. Eason, F. T. Hall, W. J. Minton, E. R. Morton, A. G. 
Milling, E. W. Moss, M. D. Hart, — Sexton, W. E. 
Warrilow, Н. T. Young, R. W. Hughman, H. J. Groves 
Webb, also spoke and Mr. Beauchamp, in his reply, very 
ably summarised and handled the points brought out. He 
made a notable suggestion that great publicity and benefit 
would result if the various supply authosties could make 
a collective announcement jpf a standard price reduction on 
one date, instead of various reductions of say, 5, то or 
13 per cent. in price of supplv between now and March 
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AN EXAMPLE @F MODERN 
PHOTOGRAPHY. 

The accompanying: illustration, made. from an aerial 

photograph, shows the Pirelli-General Cable Works at 


AERIAL 


It gives a good idea of the size of the 
works and the excellent way in which they are laid out. 


Southampton. 


——————  —— MR 


Calendars.—T' rom Messrs. Francis Polden & Co., Ltd., electrical 
engineers and contractors, of 56, Cannon Street, E.C.4, and 17, 
Wells Street, W.1, we have received a useful monthly calendar 
with one of the red frame-at-a-glance indicators, which renders 
it so useful for quick office reference. 
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The WESTON , 
WATTMETER. > 


These Wattmeters possess the following important 
features: — 

1. Uniform scale. 

2. Perfectly dead-beat. 

3. Moving system very ligat, ensuring freedom from 
pivot friction. 

4. Equally accurate upon D.C. circuits and A.C, 
circuits of any frequency, power factor or wave 
form met with in commercial practice. 

5. Power consumption extremely small. 

6. Large overload capacity. 

7. терелш rise of 50? will not produce an error 
of 195. 


8. They are efficiently shielded, scientifically designed 
and carefully constructed. 


9. They carry the Weston guarantee and reputation. 


MODEL 167 
(Intericr). 


TO Write for full particulars 
WESTON ELECTRICAL INSTRUMENT Co., Ltd., 
" Telephone t Audrey House, Ely Place, Holborn, E.C.1. peat pe un 


Го Central Station Engineers. 


А remunerative outlet for the Sale of Electricity, at times 
when the load curve is low, lies in the recharging of 


Exide -tronclad’ 


BATTERIES: 


for ее Lorries, Trucks and Locos. 


ELECTRICAL STORAGE 
COMPANY LIMITED 


CLIFTON JUNCTION, | 57, VICTORIA STREET, 
Nr. MANCHESTER, ` LONDON S.W. 1. 
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HART ACCUMULATORS 


Special Sale of Small Accumulators 
:: at Low Prices to Clear Stock. :: 


These Accumulators are suitable for all Electrical Circuits. British 
made throughout. Fully Guaranteed for 12 months. Easily Re- 
: п charged. First-class Design and Workmanship. . :: E 


| h с, | NET PRICE 
EE ваа APPROXIMATE seach): 
e paar Si os (d 
TYPE. 12 wo EO и | Я 
| GO EZ 262 a dns | SINGLY. | EOR TWO 
2 bee 6856 DIMENSIONS. . MORE 
ына OTS 
ни нш s. а. s. d. 
зш састы CN 
| ‚- 
PL. 3 | 2, 2 , 1 | */; in. x 2%/s in. X 3 in. high Celluloid) 3 6 | 3 O 
| | | | 
-A.P.7 | 2 | 22 | 11 | 17/, ,, X 17/3 ,, X 6% ,, , | Ebonite} 6 О 5 9 
TERMS: CASH WITH ORDER. CARRIAGE PAID. SUBJECT TO BEING UNSOLD ON RECEIPT OF ORDER. 


HART ACCUMULATOR CO, LTD, 


STRATFORD . — LONDON — E.15. 
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tace the Year det’: 1 


eiui p HE C дининин ининин итинин нинин НИНИН Нии 
the problem.of lighting has developed and progressed from / 
E stage to stage. When electric lighting first took the field the 
i lamps of Edison & Swan led the way. 
To-day, again the Royal “ Ediswan" lamp leads the | 
way in lighting progress. The Fullolite lamp is а new н 
апа remarkable improvement on all existing types of lamp. 


& The whole lamp is now the source of light in place of 
2 an intense, brilliant filament. The light is wonderfully 
soft and clear.. 


ROYAL “EDISWAN” FULLOLITE 


lamps are certain to become tremendously popular. 
Write at once for full particulars. 


The Edison Swan Electric Co., Ltd., 

PONDERS END, MIDDLESEX. 
London Showrooms: 

_ 123-125, Queen Victoria St, E.C4, & 71, Victoria S, SW.1. 


Eranches in all large towns. 
(Fully licensed under Paten's Nos. 2749979. 1091813 and of ers.) 
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TO OUR READERS. 

ELECTRICITY is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. It 
bas a very large sale throughout the United Kingdom, as well as 
in the British Colonies and Abroad. 

5 Questions to which an answer is required must“ be accompanied by д 
2d. stamp for reply. When considered of sufficient interest, the answer 
will probably appear in the paper. 

New advertisements for the displayed columns nnd alterations to 
existing ones must reach the publishing office not later than 


the first post Tuesday morning, in order to be in time for the 
issue of the following Friday. ‘his is important. Rate quoted on appli- 
cation. Subscription : 178. 6d. a year, 9з. half-vear, 4s. 6d. a quarter in 


advance, postage prepaid in the United Kingdom and abroad. 
/ АП remittances payable to the Publishers, S. RENTELL AND Co., LTP., 
36-39, Maiden Lane, London, W.C.2. Telephone, No. 2460 Gerrard. 
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Current Topics. 


Gradually prices are falling; even the B.O.T. unit 
in certain fortunate localites shows a downward tend- 


ency, and, although there is at 

Domestic present little hope of a revival of the 
Economy: the famous ‘ Point Fives," we may con- 
Need for fidently look for cheaper electrical 
Education. energy as an ultimate result of all 


the big schemes for linking up 
supply facilities and cutting out the uneconomical 
generating unit. In London a healthy example has 
been Set by the Westminster Electrical Supply Cor- 
poration, who are passing on to the consumer the 
benefits of reductions in the price of coal, and look to 
their clientele to reciprocate ky a more generous use 
of juice for all domestic purposes. A 25 per cent. 
reduction brings their price per unit for heating pur- 
poses down to rjd., at which electric fires, kettles, 
irons, cookers, toasters, etc., ere quite a practicable 
proposition. 

In an interview with a representative of the Duily 
Telegraph, Mr. W. A. Pearman has perhaps done 
more to further the domestic use of electricity 
generated by his company than will all the official 
announcements of a decrease, for he went to the 
trouble of instancing the actual costs of operating 
some of the more familiar appliances using current at 
tne new rates. Taking the new Westminster rate of 
13d. per unit, Mr. Pearman estimated that a single 
kilowatt electric fire, a common loading: for the smaller 
sizes, suitable for an ordinary suburban drawing- 
room, would cost only 14d. per hour to run. An 
electric iron, using 400 watts, exhausted a unit in 
about 23 hours, an expense ol, say, $d. per hour for 
ironing. Vacuum cleaners can be obtained for different 
powers. The ѕта"ег 150-watt sizes cost only a 
farthing per hour, and the larger soo-watt sizes three 
farthings per hour to run. Electric kettles work out 
to approximately the same consumption as vacuum 
cleaners, while a good-sized washing machine can be 
run at something less than $d. per hour. 

Mr. Pearman's figures for electric cookers are sur- 
prisingly reasonable, according to my lay contem- 
porary. А standard stove, capable of supplying the 
needs of a family of six, with oven, grid, toaster and 
hve rings in full operation, runs away with only nine 
pennyworth of energy per hour when in full blast. 
Normally, not more than half full power would be 
in use at one time. Мг, Pearman adds that, to reap 
full economy, it is necessary to use only up-to-date 
appliances. An out-of-date stove is as wasteful as ап 
old-fashioned lamp. То my readers there is nothing 
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very abstruse about these estimates of the cost of 
domestic electric services, but they point a moral inas- 
much as they indicate a praiseworthy effort on the 
part of an influential daily newspaper to help in the 
very important task of educating electricity con- 
sumers. It is а task—a duty, in fact—which rightly 
belongs to the trade and industry of which this journal 
is representative, and it is, morcover, a duty which 
has been sadly neglected in the past. — 

Thanks to the efforts of retailers, assisted by con- 
siderable advertising, the gencral body of the public 
are now familiar with the fact that they can buy and 
make good use of such handy and labour-saving 
appliances as electric irons, kettles, cookers of various 
kinds, vacuum cleaners, washers, knife cleaners, etc. 
They are also kept fairly well informed of the first 
cost of these articles, but they are still very much in 
the dark regarding the cost of operation, and very 
few authorities or vendors of such appliances take the 
trouble to work out such costs for the benefit of their 
customers, or to make out an attractive case for pur- 
chase, based on comparisons with existing and 
out-of-date methods. 


If one cares to go to the trouble of setting down a 
few facts and figures on paper, it is surprising what 
a good case can be made out for many of these 
domestic electric appliances, even where the cost of 
clectricity has not yet reverted to pre-war standards. 
Be it remembered that the cost of domestic fuel is 
still very high, and that to get an average kitchen 
range, even a modern affair, into full blast for 
cooking a dinner for a family of moderate size involves 
the consumption of quite an appreciable quantity of 
coal, quite apart from the frequent stoking which is 
necessary during the actual cooking period. Then, 
again, ironing calls for a bright, hot fire to keep the 
irons up to scratch, and you cannot work up the 1dcal 
ironing fre on two or three pennyworth of average 
kitchen coal, to say nothing of the fact that it 1s 
necessary to keep two irons going, and to have fre- 
quent recourse to emery paper or bathbrick to preserve 
the ironing faces. All this bother is eliminated where 
electric ironing is introduced. 

Then as to the electrically driven washing 
machines; surely the economy in labour is worth the 
few pence entailed in doing it electrically. A skilful 
salesman should find no difficulty in convincing the 
experienced home washerwoman of the financial merits 
of the modern process, for what could be more 
laborious or wearisome than the old-fashioned mani- 
pulation of dirty clothes in the wash-tub? I strongly 
counsel both local supply authorities and the trade 
generally not to leave it to the quarterly accounts for 
electricity consumed to disillusion the average con- 
sumer. In such circumstances, the first bill for elec- 
tricity following the purchase of one or other of the 
many domestic appliances now available will probably 
act as a deterrent against its further use, and nulitate 
against the more general use of current for similar 
purposes. It is perfectly legitimate reasoning that the 
householder who suddenly increases his electricity con- 
sumption by the free use of domestic appliances is 
saving on his coal bill, on his personal energy bill, on- 
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decorations, in general convenience, and in many 
other ways which will not be quite so obvious to him, 
since he does not see their actual cash value. It is 


up to the trade to improve his cducation in these 
matters. 


Congratulations to the Brighter London Socicty on 
its cfforts to render our City more attractive, and it 1s 
to be hoped that, in the main, its 
efforts will be crowned with success ; 
for, since the war, London has not 
been the city of life and light to 
which we were accustomed in the piping times of 
peace. One of the latest achievements of this society 
is to induce the directors of the Savoy Hotel to leave 
the blinds drawn and the electric light on in all the 
rooms of thc hotel facing the Embankment during the 
hours of darkness. Although quite a good scheme, 
as adding to the attractiveness of this Thames-side 
block, it is scarcely fair to expect even a prosperous 
hotel undertaking to do what should legitimately be 
done by the authorities responsible for the illumination 
of the streets. Further, how are the management 
going to controi the wishes of ‘their guests in the 
matter of drawn blinds? I personally should not care 
to expose the interior of my room to the gaze of all 
and sundry after dusk. If superior illumination s 
essential to the grcater brightness of the Embank- 
ment, among other thoroughfares, what about flood 
lighting? Jt has proved very successful in the States. 

ELEKTRON. 


Brighter 
London. 
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THE OLD STAGERS’ DINNER. 


When is a Municipal Electrical Engineer an Old Stager? 
When, having been in municipal service before midnight 
on December 31, 1900, he has ever been a Chief. Fifty- 
опе of them, among whom were Messrs. S. W. Baynes, J. 
K. Brvdges, J. E. Edgecombe, R. F. Ferguson, A. L. C 
Fell, А. Gay, J. S. Highfield, F. ITarman-Lewis, W. Lackie, 
> Т. Ruthven Murray, A. Page, Н. Faraday-Proctor, G. 
Scott Ram, Sir John Snell, J. Y. Stewart, C. D. Taite, 
H. Talbot, T. P. Wilmshurst and C. H. Wordingham sat 
down to dinner at the Hotel Cecil оп Friday, 20th inst., 
with four guests, Aiderman W. Walker, Chairman of the 
Х.С. Electricity Supply Industry, Mr. H. Booth, Mr. W. 
L. Madgen, first Hon. Secretary of the (Т.)М.Е.А., and 
Mr. S. T. Alen, president of the 1.M.E.A., under the 
chairmanship of Mr. Arthur Wright, the first president of 
the (I.)M.E.A. 

The essential idea of the gathering was the reunion, under 
circumstances as informal as possible, of old friends who 
had borne the burden and heat of the day in municipal 
electrical supply. There was only. one toast in addition to 
the loyal toasts, namely that of the Old Stagers themselves, 
proposed bv Alderman Walker and responded, to by Mr. A. 
Wright and Sir John Snell. = ae 

The Organising Hon. Secretary, Mr. C. H. Wordingham, 
read a list of names of those who were prevented from 
being present, and letters from Alderman Pearson who has 
been Hon. Solicitor of the [. M.E.A. for so many years, Mr. 
A. B. Mountain, one of the Founders, Mr. A. P. Trotter, Mr. 
A. Bromley Holmes and others. 

About 10 p.m. those present adjourned to another room 
where a group photograph was taken and brief reminiscen: 
ces were given by Messrs. Bavnes, Chamen, Christie, High- 
field, Ruthven Murray, Faraday-Proctor, Wordingham and К. 
Birkett. "The note of cordial good fellowship and cheeriness 
was most marked and all those present seemed greatly 
to appreciate the opportunity alforded of meeting old friends, 
well remembered, though not seen for many years. Through 
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the kindness of Mr. Hughman, the menu card bore an 
excellent reproduction of a block published by *' Lightning " 
(Electrical Times), in 1890, of some of the original members 
of the (L)M.E.A. and Mr. Кепей (Erkcrgicirv) lent. a 
set of 15 framed autographed photographs of early members 
of the (L)M.E.A., of whom eleven were present at the 
reunion. "These were a centre of great interest and pleasure. 
A number of early (1.)M.E.A. photographs were shown 
by Mr. H. Faraday-Proctor. Many present expressed the 
hope that the function might become an annual one, but 
opinions differed as to whether the time limit should be 
raised as the years went on or whether the original limit 
should be maintained until only two toothless, deaf and 
blind old men were left to hobble in and dine on one another. 


HOW SHALL WE HENT AND СООК? 

Thursday and Friday of last week. witnessed the holding 
of two important meetings. "The first, and in the nature 
of things bv far the larger, was a Joint meeting of the 
LE.E. and the Inst. of Heating and Ventilating Engin- 
eers, when the utilisation of waste heat from generating 
stations was discussed. We do not intend going into 
details, but in our opinion the majority of the speakers 


got right off the mark in going into details of 
the attempts at the commercial use of exhaust 


steam for heating and cooking in America, where wider 
fluctuations in temperature are experienced than in this 
counirv, and where buildings are differently constructed. 
For the successful application of exhaust steam from 
generating stations or the use of high pressure steam from 
scrapped generating stations, it is essential that the station 
be surrounded by numbers of suitable buildings factories 
and offices-—as eflicient pipe lines are most expensive to 
construct, not to mention the already terrible congestion 
of our strects by underground pipes, ducts and sewers. 
Much of the argument seemed to be based on the assump- 
tion that the present efficiencies obtained by our generating 
stations would go on for ever without improvement, whereas 
in the super-power stations now being built and projected 
very much higher thermal efficiencies are and will be 
realised, so that electric heating will be not only feasible 
but economical for all and sundry. Steam and hot water 
heating is not pleasant or healthy but is desirable in 
factories and offices, and in such situations let exhaust or 
waste steam be used if available, but for private dwellings 
let us realise that electric heating and cooking is the goods. 
Even if neating by waste steam should ever be efficient, 
let us not forget the convenience factor. Excellent contri- 
butions to the discussion were made by Mr. Е. Н. Whysall, 
Lt.-Col. R. E. Crompton, C.B., and Mr. W. M. Selvev. 
‘For the second meeting, the Е. Ю.А. was responsible, 
salesmanship in relation to electrical heating and cooking 


being discussed after an opening address by Mr. W. A. Gillott 


(Falkirk Iron Co.) and some introductory remarks bw the 
Chairman, Capt. J. M. Donaldson. In spite of the inele- 
ment weather, the hall was crowded and all present learnt 
something. The only point we wish to make is that it 
would be better if speakers would more generally devote 
themselves to seeking means to attack our rivals and not 
spend so much time telling one another what electricity 


can do—as regards heating and cooking we are confirmed 


in our opinion that the case is reliably stated in the 1922 
edition of the Practical Eleclrician's Pocket Book.* Figures 
given amply bear out those given by Mr. Gillott that in 
estimating cooking requirements the allowance of one unit 


per person per day, plus one (as in making tea we allow 


one spoonful per person plus опе for the pot-- a statement 
due to Professor Fleming 15 years ago), is an outside 
value, even when the cook knows nothing whatever of 
electrical appliances. In special cases a very much lower 
consumption can be obtained. It might also be noted that 
8 to 9 lb. of meat can be cooked per unit and that electri- 
city at id. per unit is equivalent to gas at 2s. 6d. per 1,000 
MV AM UN EM B ЧА een 


* Rentell. 3s. 4d. post free from ELECTRICITY Office. 
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cub. ft. Electrically there is much less wastage of meat, 
cake, jam, etc., than with any other heating agent. 

Emphasis was laid on the need for co-operative advertising 
in selected towns through the E.D.A. by supply authorities, 
coutractors and manufacturers, and we are in hearty sym- 
pathy with the suggestion for the provision of a special 
E.D.A. fund whereby a!l manufacturers of electrical material 
could educate and advise architects always to arrange in 
new buildings, and in alterations, for the installation of 
suitable cable to all parts for the complete electric service. 
At the next conference, on February 17, at 7.30 p.m., in the 
hall of the Chartered Inst. of Patent Agents (Staple Inn 
Bldgs., W.C.1) Mr. Haydn Harrison will open the dis- 
cussion on saiesmanship in relation to electric lighting. 
Mr. S. 1. Allen will be in the chair. 


Questions and Answers by Practical Men. 
RULES. 

QcksTIONS : We invite our readers to send us questions, preferably оп 
technical problems that have arisen in actual practice. Questions which 
we consider of sufficient interest to our readers will either be replied to 
under ** Answers to Correspondents” or replies will be invited from our 
readers. One shilling will be paid for the question which we select for 
competitire replies in this column. 

ANSWERS : A fee of 10s. will be paid for the answer which we consider 
shows the greatest merit, and 5s. for the one we select as second best. 
In judging the replies. importance will be attached to clearness and con- 
ciseness, as well as accuracy. The Editor reserves the right to make 
no award, or to accept only one reply, if, in his opinion, the answers 
received not possess sufficient merit. Competitors desiring the re- 
turn of their manuscripts, if unaccepted, should enclose stamped 
addressed envelope. 

Write on one side of the paper only, and if diagrams are sent, draw 
them on a separate sheet of paper «ulfuched to the manuscript. Com- 
petitors may adopt a “тот plume," bul, both in the case of questions 
апі answers, the competitor's real name and address must be sent with 
the manuscript as a guarantee of good faith. No correspondence will 
le vor ag into with regard to successful replies. The Editor's decision 
is final. 

Commencing with Question No. 101, а Diploma of Merit will be awarded 
lo the six competitors who win the first or second prize the most times 
during the next tiwelre months. E 

The words “ Questions and Answers,’ or “Q” and * A" should be 
placed at the top left-hand corner of all letters intended for this column 


QUESTION No. 133. 

| have a three phase, 20 h.p., 29 ampere, 25 cycle, 525 
r.p.m. induction motor which has just been rewound. This 
motor was connected to the supply through a star-delta 
switch. When it was switched in “star,” the rotor com- 
menced. to rock like a pendulum and blew the fuse. The 
windings test O.K., and the armature winder cannot tell 
me what the fault is. Can any reader assist me?—* A. 
Houmers.” 


QUESTION No. 134. 


Can anv reader give me a clear idea of the principle o. 
operation of the Merz-Price system for the protection of 
main cables ?-—“ JOINTER.”’ 


(Replies to Questions Nos. 133 and 134 must be received by 
February 25, 1922.) 


Powell Duffryn Generating Station. —The new power house at 
Bargoed, which the Powell Duffryn Steam Coal Co., Ltd., are 
now equipping, is stated to be the largest privately-owned 
generating station in the country. It will supply power for the 
working of all the Company's pits in the Rhymney and Aberdare 
Valleys, as well as Llantrissant, while in another portion of the 
County of Glamorgan extensive engineering works and wagon 
sheds, which are being provided, will be connected with the 
scheme. ЁС 


Film Lighting.—The new film, “ The Queen of Sheba,” of 
which а trade show was given at the Alhambra on Monday (16th), 
is indeed a magnificent specimen of stage film reproduction, 
and will, we are certain, prove a great attraction when it is 
regularly shown to the public. From the point of view of 
lighting, the effects were marvellously well arranged, and there 
is no doubt that the film industry is one which electricity has 
to thank for a very large amount of patronage in the way of 
orders for supplies. It is to be hoped, therefore, that it will 
develop in the very best sense of the word. 


“ XCEL" ELECTRIC IRONS. 

A new type of plug connector is now fitted to the 
well-known ‘‘ Xcel " electric iron, and at the same 
time the manufacturers—the Automatic Telephone 
Mfng. Co., Ltd., of Liverpool—have revised the price 
to the lowest competitive basis. A description of the 
iron may therefore be of interest to the trade. The 
surface of the cast-iron sole plate in contact with the 
element is machined to a dead level on a special electric 
grinder, giving an accuracy of 2/1000 inch. The 
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ironing face is also ground level and then glazed, 
polished and highly nickel-plated. The element, 
shown in Fig. 1 along with the other component of the 
iron, which is illustrated in Fig. 2, is pressed down 
by a ground cast-iron clamp and is further secured bv 
two substantial nuts on 1% in. screwed studs. 


FIG. 2. 


This arrangement is designed to ensure intimate 
thermal contact. The heating element itself is com- 
posed of picked mica plates, gauged to a thickness to 
give the requisite insulation when hot. After consider- 
able research on all known types of micanite the A.T. 
M. Co. decided that, as the insulation. was low 
when the iron was at full heat, it would be best to use 
only pure mica. Considerable experiment was made 
to arrive at а self-aligning contact that would be 
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unaffected by heat and always take up proper contact 
position on the element tags. With the arrangement 
of contacts adopted no electrical connections have to 
be made when it is necessary to change an element, 
and a certainty of proper contact is ensured. Further, 
the metal used does not oxidise- The stamped steel 
top of the '' Xcel” iron is of substantial thickness, 
about twice as thick as the American practice. The 
attached stand and terminal guard are in one substan- 
tial piece, entirely enclosing the terminals. — 

The plug connector is a novel type, designed to 
prevent the user from pulling the plug off by the 
flexible, and also to take the flexible away from the 
user’s arm when ironing. This is a great considera- 
tion, as cases have occurred where the flexible, owing 
to constant use, having become frayed in the insula- 
tion, has shorted and badly burnt the user’s arm. The 
flexible enters at the side of the connector instead of 
at the top, the top being used as a grip. Owing to 
the type of contacts emploved, the circuit is made and 
broken quickly, so that it is quite safe to use this new 
connector to switch on and off. 

The handle remains quite cool in operation, being 
perfectly insulated bv reducing the area of metallic 
contact with the surface of the iron top. The satis- 
factory nature cf this product has been proved, we are 
informed, first, bv tests up to 5,000 hours continually 
on circuit (with intermittent breaks) run at a dull red 
heat, and when taken down for inspection the element 
was in perfect condition. Secondly, over 42,000 irons 
are in service, and, approximatelv, up to date, only 
one-quarter of one per cent, have been received for 
repairs. Msc 

The whole of the components, except the mica and 
the wood handle, are made in the company's works. 


p рр ЫҸ MES 


TELEPHONE LINE WORK IN THE 
UNITED STATES. | 


Ву E. S. Вүмс. 


(Continued from page 11.) ^ 

(c) Cable rings.—Marline, leather, zinc, etc., for the pur- 
pose of suspending cables from the strand, have been super- 
seded by a round-section steel ring. The two types now 
largely used by the telephone companies аге the ‘‘ Bonita " 
and the ''Blackburn." Figs. 9 (a) and 9 (b) show the 
method bv which these are fitted. In both types of ring 
the ends are shaped for hooking to the strand. Мо tool 
is required for attaching or removing them. The rings are 
placed 16 ins, apart on а 16,000-1b., suspension strand, and 
20 ins. apart on a 10,000- or 6,000-lb. suspension strand. At 
the pole the rings in all cases are. placed 6 ins. from the 
cross-arm bolt on either side. In the larger sizes of cable 
an additional ring is placed on each side, midway between 
the first and second rings, i.e., rq ins. on either side of the 
pole. 

Prior to the erection of the cable, the rings are placed 
in position bv a wireman who moves along the suspension 
strand in a **bosun"' chair. A tarred hand-line or galvanised 
iron wire is passed through the rings as they are fitted, 
for the purpose of pulling the steel hauling rope. 

(d) Erection of aerial cable.—The metal rings grip the 
suspension strand so tightly that thev form practically an 
aerial conduit and do not alter their position during the 
installation of the cable. The cable drum is mounted on 
jacks about 30 ft. away from the foot of the pole, from 
which point the cable rises without intermediate support to 
the suspension strand. One end of the cable is dressed 
down by having two circular rings beaten in the sheath, 
and a wire grip is afterwards placed thereon. The §-in. 


steel hauling rope connected to the motor truck is pulled 
through the rings „у means of the line inserted for that 
purpose. Usually an underhand feed is arranged, as shown 


b The Blackburn Rin 
fert ri of Honk ИЕ steel 
wire (N°6 ЁС.) 


(c) Pulling round angles 
Гіс. 10.—ERECTION OF AERIAL CABLE. 


in Fig. 10. A cable-running device, formed by a combina- 
tion of two sheave blocks, is placed on the strand, 2 ft. 
from the pole at the feeding end. At corner poles where 
the strand pulls away from the pole a sheave block is used, 
but in the case where the strand pulls in to the pole, a 
rope mat is fixed to prevent abrasion of the lead sheath. 
On a straight run, a full-sized cable of standard length 
(about 500 ft.) can be installed without any intermediate 
blocks or other gear if the cable is well lubricated before 
being started along the rings. For this purpose а thick 
motor oil is poured on the cable and then distributed by 
a piece of burlap. or oil is applied by means of a syringe. 
(e) Ties and grade clamps.—For the purpose of preventing 
ring cuts on toll or large cables (from which there is little 
or no local distribution) a marline tie, as shown in Fig. 11 
(a) is used on either side of the pole as a support. To 
some extent this is a temporary expedient, as experiments 
with special types of rings for installation at the poles seem 
to have more satisfactorily solved the problem. Оп gra- 
dients the cable is clamped to the strand by means of a 
marline tie or a metal grade clamp. The latter tvpe of 
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The ELECTRIC TRAMCAR HANDBOOK, 


For Motormen, Inspectore, and Depot Workers. 


By W. A. AGNEW. 


CONTENTS : The Electric Circuit —Electric Tramways—Electric 
Tramcars—Controliers—Brakes—On the Road—Faults and 


Breakdowns— index. 
What the Pross says : 

“ There is no doubt that a careful study of it, by such tramway employees, would 
result in a considerable saving in current and repairs and maintenance accounts 
of most tramways undertakings. . . . The Handbook seems very reliable aud 
generally free from printers’ errors. "— Electrician. 

“ Can certainly advise all traction employees who are desirous of keeping them- 
selves well informed with regard to all improvements in tracticn plant to purchase 
а copy of the book fortbwith.’’—Elbeetricity 

ne can express nothing but "uale praise for the simple way in which 
the author has treated what is, after all, a somewbat complicated subject. . . . The 
Handbook is in many ways an excellent production, and one that should be on the 
bookshelf of every motorman in the kingdom. "—Eleetrical Industries. 

" Provides a clear and practical exposition, in simple language, of the mechanism 
of the tramcar, from the standpoint of tbe man who has to drive it."— Railway 
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clamp is shown in Fig. 11 (b). A tie or clamp is fixed 
at the highest pole on the grade, àfter which its frequency 
(i.e., on every pole, or every second, third, or fourth pole) 


mi — Cab 
M. lifted ибну 


IM from rings 


Marline tie 
completed 


Bushed with 
cable sheathing 


(д) Grade last itm ee af Creeping’) 


Fic. II.—MARLINE ТЕ AND GRADE CLAMP FOR AERIAL 
CABLE. 


depends ороп the steepness of the gradient. As the cable 
is rigidly fastened to its Suspension strand, the tie or 
clamp prevents it moving along the rings after erection. 
: (Te be continued.) 
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CALENDARS, ETC. 


Messrs. Hopkinson’s Induction Motors, Ltd., of Seagrave 
Road, West Brompton, London, S.W.6, аге cele rating the 
New "Year, with its hopes for improvement, in which we 
all join, by sending to their clients a useful blotter which 
is sure to be eppreciated, even if it only helps to blot out 
the unfortunate experiences of the last twelve months. 

Messrs. G. N. Haden and Sons, Ltd., Heating and 
Electrical Engineers, London, are issuing a monthly tear-off 
calendar, each page of which is illustrated with a first-class 
photographic reproduction of some British public building, 
including St. Paul’s, Westminster Abbey, Admiralty Arch, 
Liverpool Cathedral, Refuge Buildings, Manchester, and 
other places in which heating systems, etc., have been 
carried out by the company. It gives a good idea of the 
important work which has been done by them. 

We have to acknowledge a useful monthly calendar apes 
bv Mr. W. F. Johnson, of 8, Radworth Street, E.C.r, 
which he M кызд his specialities as a general turner and 
ebonite expert. Johnson lays himself out to do all 
kinds of qu Ж in small parts for the electrical trade in 
materials such as vulcanite, erinoid, dilecto, lactolite, and 
other special materials, which the average engineer is not 
particularly anxious to "work on, and in which the greatest 
care has to be exercised in order to obtain the utmost 
accuracy. Another line in which Mr. Johnson now 
specialises is the “Mono” Fountain Pen, and the one which 
the writer is now using is in every respect a first-class 
production which should meet with a readv sale in the 
electrical trade as well as among retail dealers in these 
goods. 

From the Condor Lamp Manufacturing Co., Ltd., of 
Venlo, Holland, comes a very handsome monthly calendar, 
in which each of the twelve cards is illustrated with a 
different photographic view of some portion of the great 
factorv where the Condor lamps are made. The photo- 
graphs reproduce every detail of what is annarently a first 
class factorv, and we are not surprised to hear that business 
in Condor lamps i is very brisk. 

From the Associated Equipment Co. Ltd., of Waltham- 
stow, we have received a copy of their Motorists’ and Motor 
Mechanics’ Diary, in which there are approximately 60 


= 


` of work at present going through the shops for Japan, 
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pages devoted to motoring data, regulations and іпѕігис- 
tions, which are certain to prove of direct interest to all 
who are in any way associated with or users of motor 
transport. They also sent a desk pad calendar which will 
prove most useful for the office. 

The Hart Accumulator: Co., Ltd., have favoured us with 
one of their everlasting calendars suitable for mantlepiece 
use, and containing a neat reproduction of one of the com- 
pany’s standard type batteries. They have also sent us, as 
usual, one of their useful blotting pads. 


Various Items. 


Cardiff.—The Chamber of Trade is strongly urging. the. in. 
stallation of a wireless station at Barry Island. 

N.W. Mid. Electy, Dist..—The Local Inquiry is to be held at 
the Town Hall, Wolverhampton, on February 21. 

Guest, Keen & Nettlefold's, Ltd.—A new power-house is in 
course of erection at the Dowlais Works, to supply the .com- 
pany’s local undertakings and extensive collieries. 


Eastbeurne.—The alternator of the turbo-alternator set for 
the Corporation, the contract for which was recently awarded 
to Messrs. W. H. Allen, Son & Co , of Bedford. will be a G.E.C. 
machine manufactured at the Witton Works, Birmingham. 


Clwyd Vale.—Providing that a demand of 320,000 units 
per annum be guaranteed by the areas embracing Ruthin, 
Denbigh, St. Asaph, and Rhuddlan, a project to supply at an 
average charge of rid. pe1 unit may mature. A conference of 


.representatives of local authorities is to be called to. discuss 


the matter. | 

$wansea.—Colone] Alexander Sinclair, chairman of the 
Corporation Electricity Dept., who has been connected with 
the public life of the town forthe last 45 years, has been presented 
with his portrait in oils. , Miss Sinclair, who acted as Mayoress 
when her father was Mayors—the year of the Royal visit—was 
presented with a diamond pendant. 

L.C.C. County Hall.—The contract for the supply of two main: 
power distribution boards and sub-station boards in connection 
with the permanent electrical installation has fallen to Dorman 
and Smith, Ltd., while W. J. Furse & Co., Ltd., have secured 
the order for lightning conductors. Additional cables from the 
Pirelli General Cable Works, Ltd., have been authorised. | 


Tenders invitsd.—Tenders are invited by the Bulgarian Stute 
Railways for the supply and erection, painting, etc. of: thirty-one. 
steel structures of various sections for bridges, telegraphs, etc., 
to be presented by February 16. The documents may be 
examined by interested U.K. firms at the Department of Ove 
Trade (Room 50a), 35, Old Queen Street, S.W. 1. 


The Japanese Com mercial Mission.— In connection with their visit 
to Edinburgh on Jan. 14, the Edinburgh Chamber of Commerce 
made arrangements for a visit to the works of Messrs Bruce 
Peebles & Co.. Ltd. Considerable interest was shown at the amount 
including 
Peebles-la Cour Motor converters and quite a number of Indüction' 
Motors (for the Imperial Japanese Navy and the вше Naval 
Arsenal). | 


Meetings.—A Costing Conference will be held on February 3. 
at 2.30 p.m., in the Gordon Salon, Holborn Restaurant, under 
the auspices of the Institute of Cost and Works Accountants, 
at which the Rt. Hon. Lord Weir of Eastwood will preside. 
Tickets of admission may be obtained from the Secretary of 
the Institute, 38, Grosvenor Gardens, S.W. т. The I.E.E. 
will meet in the Institution Theatre, Savoy Place, Victoria. 
Embankment, W.C.2, on Thursday, February 2, at 6 p.m 
Paper: ‘ The Interconnection of A.C. Power Stations,” by 
L. J. Romero and J. B. Palmer, Associate Members. Also there 
will be a Wireless Section Meeting in the Theatre on Wednesday, 
February І, at 6 p.m. Papers: ‘‘ The Determination of the 
Decrement of a Distant Sending Station,” by Major J. Erskine- 
Murray, D.Sc., Member, and Mr. B. Williams, B.Sc., and '' Some 
New Methods of Radio-Navigation,"' by Major J. Erskine- -Murray, 
D.Sc., Member, and Captain J. Robinson, Ph.D. The Junior 
Inst. of Engineers will meet on Friday,27th inst., at Caxton 
Hall, at 8 p.m. Lecturette: '' Fuels and the Boiler House, "by 
L. M. Jockel (Members). Also on Friday, February 3, at 8 p.m., 
'* Utilisation of Waste Heat from Internal Combustion Engines, i 
by Major W. Gregson (Slides); and on Friday, February 10, at 
8 p.m., Questions and General Discussion, 
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Swansea.—The Borough E. E., Mr. J. W. Burr, reports that 
there were 39 fresh applications for the supply of current during 
the last month. The applicants for the supply at the Mumbles, 
which pretty seaside resort was recently absorbed by Swansea, 
were also increasing in a satisfactory manner; over 150 have 
already signified their intention of getting supplies. The cost 
of extensions of the borough cables to Mumbles will be £14,000. 


Oalendars.—The annual calendar of the D.P. Battery Co., 
Ltd., is, as usual, a beautiful reproduction in colour of some 
special piece of scenery in the Peak District, in the near vicinity 
of their factory at Bakewell. In this instance it is an illustration 
showing Peveril Castle in the distance, and will probably cause 
many of the Company’s clients to turn to their volume of 
*Peveril of the Peak," by Sir Walter Scott, in order to refresh 
their memories of this charming neighbourhood. 


 Blackburn.— There was an unexpected result at the statutory 
meeting to confirm a Parliamentary Bill giving the corporation 
certain powers. The lease provided for extensions to the tramway 
system and for the running of motor omnibuses both inside and 
outside the borough. It was also sought to increase the maximum 
charge for electricity from 13s. 4d. to £1 for any amount uptotwenty 
units, and from 8d. to Is. for each unit over 20. А sum of 
£268,823 would be required to meet the cost of the tramways ex- 
tensions and the omnibus service. This clause was opposed by the 
Commercial Motor Users' Association and the East Lancs Road 
Transport Association. In the end the clause dealing with motor 
omnibuses was defeated by an overwhelming majority. This will 
require а special poll of the ratepayers, the cost of which will 
amount from £800 to £1,000. | 


Blackpoel.—The tender of the B. I. and Helsby Cables for 
H.T. feeder cable; and the tender of Pirelli General Cable Works . 
for L.T. feeder cable, have been accepted by the Tramways 
Committee. There is a growing demand for current, with 
the result that an extension of the plant becomes imperative. 
The number of electricity consumers and the number of units 
generated at the electricity station have, during the past 
eight years, been more than doubléd. At a meeting of the 
Electricity Committee, on January 12, tenders in connection 
with the new extensions were considered. It was decided to 
accept the one of Messrs. Fraser and Chalmers, of Erith, for the 
supply of a new 5,000 kilowatt turbo-alternator; and that of 
Messrs. Hick, Hargreaves and Co., of Bolton, for the supply 
of condenser and auxiliaries, subject to the consent of tho 
Commissioners being received for the work to proceed. 


Hints өп Cempany Formation and Management.—We have 
received from Messrs. Jordan & Sons, Ltd., Company Registration 
Agents, Printers and Publishers, a set of their excellent handbooks 
giving explanations concerning the procedure to be followed in 
forming companies, issuing shares of various kinds, and conducting 
other transactions of similar nature. These are matters which 
commonly perplex not only those in a small way of business but 
also those in charge of larger concerns who have not already had 
experience in this important branch of work. We feel therefore 
that in publishing this series of manuals, all of which are written 
in the clearest manner imaginable, Messrs. Jordan & Sons have 
earned the gratitude and support of a wide circle of readers. 
Whilst it is hardly possible to do justice to the series in the space 
at our disposal, we would call special attention to Converting a 
Business into a Private Company (1s. net) and to Private 
Companies: Their Utility and the Exemptions which They Enjoy 
(1s. 6d. net). As indicated by their titles, these two books deal 
with a subject which is of peculiar interest to every man who is 
trading on his own account in these hard and uncertain times. 
There are very real advantages in forming private companies, these 
advantages being entirely legitimate and entirely compatible with 
fair trading in the highest sense of the phrase. It is true that 
private companies are sometimes formed for dishonest motives, 
but in the vast majority of purposes the raison d'etre is perfectly 
honest and it is, of course, only with this side of the question that 
Jordan's books are concerned. The two books, Registration and 
Publication of Directors! Names and Registration of Business 
Names (each 1з. net), deal with the requirements under the 
Acts concerned, and the current editions of both of these works 
were published only last year, so that the books may be taken as 

uite up-to-date. Debentures : The Purposes They Serve and How 

hey are Issued (1s. 6d. net) is a book which will be welcomed 
by many readers, for it deals simply and clearly with a subject 
which offers innumerable perplexities to the uninitiated. Finally, 
Reminders for Company Secretaries (15. net) is literally 
indispensable to every Secretary of a company asa guide anda 
eminder covering the statutory and other matters which relate to 
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his work. The general production of these books is excellent and 
they constitute a library of reference which should be in the pos- 
session of every business man. The fact that most of them have 
run into many editions is a sufficient proof of merit. Converting 
a Business into а Private Company is a brand new work and 
will undoubtedly enjoy the same success as the earlier publications. 


The industrial Year Book, 1922.—We understand that this book 
which will incorporate the Employers’ Year Book, is now well in 
hand and the publishers hope to issue it some time in February. 
It will contain a vast amount of information of direct value to all 
employers of labour, and will deal with such important subjects as 
the Natural Resources of Great Britain, Mining, Mechanical and 
Manufacturing Industry, Industrial Legislation, Economic Progress, 
Labour Conditions Abroad, Technical Education, and similar 
items of direct importance to all business men. It will be published 
at 30s. net, and as the edition will be comparativly limited, orders 
should be placed at once. It can be obtained through Messrs. 
Rentell & Co. Ltd., 36, Maiden Lane, London, W.C. 2. 


Pocket Diaries. —We have received from Messrs. Siemens Bros. 
and Co. Ltd., London, an admirable pocket diary, splendidly bound 
in leather and provided with a self-opening tab. The diary gives 
three days to a page and consists of good paper, feint ruled. 
Monthly and annual cash summary rulings are provided and, in 
addition to pockets back and front, there is a memorandum book 
with detachable pages. Refills for this section can be obtained 
from Messrs. Collins, the makers of the diary. In addition to 
useful information concerning postal, rates etc, .here is a list of 
Messrs. Siemens'representations at home and abroad and a series 
of small but excellent illustrations covering the many and varied 
branches of their electrical activities in the power, lighting and 
signalling fields. This New Year's gift will undoubtedly be used 
daily by the fortunate recipients. 


Service Notes.—Lieut.-Comdr. G. McL. Cameron, R.N., has 
been appointed to “ Comus II.” for charge of the Wireless 
Station at Aden, one oí the most important naval bases in the 
East. Lieut.-Comdr. Cameron has been in the Service for twelve 
years and was engaged in various affairs in the late war, in the 
course of which he specialised in wireless work. A large number 
of discharges are being made from the Electrical Department at 
Rosyth naval base, and judging by inner knowledge there is 
little chance of any abatement in the discharges for some time 
to come, Wt.-Elecn. J. Bryant has joined the battle-cruiser 
“ Malaya ” for service. Captain C. R. H. Thorn, T.D., M.I.E.E., 
has relinquished his commission in the London Elec. Engineers 
after a service extending back to nearly twenty years. He was 
promoted Captain їп 919. In addition to services rendered 
in the late war, Capt. Thorn served in the South African War, 
1900-02, including the operations in the Transvaal, Orange River 
Colony and Cape Colony (Queen's medal with three clasps). On 
retiring from the Southern SignaljCos, Maj. A. Handley, M.I.E.E., 
has been given the rank of Lieut.-Col. Licut.-Col. Handley,wasa 
Captain of two years' seniority when the late war opened and 
he subsequently saw coastal and over-sea service. 


We are informed that the telephone numbers of the British 
Thomson-Houston Co’s, Liverpool Office (33, James Street) are 
now Bank 4374 and 4375. 
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POWER FACTOR IN A.C. CIRCUITS. 


By G. W. SrUBBINGS, A.M.I.E.E. 


The present tendency in electricity supply is to charge for 
electricity on a basis by which the price per unit depends 
upon the average power factor of the consumers’ load. Such 
tariff schemes have largely focussed attention to the question 
of power factor, and the interest attaching to it is now very 
practical, whereas it was in the early days of electricity 

supply merely academic. The meaning of power factor and 

the various circumstances that influence power factor are 
easily explained and investigated theoretically. The number 
of articles that have recently appeared in the technical 
Press seem to show that a non-mathematical explanation is 
acceptable to many—not only to those who are unable to 
follow the usual mathematical processes, but also to those 
to whom a verbal explanation gives a firmer mental grasp 
than does a formal mathematical investigation. The writer 
therefore endeavours in this article to give a simple explana- 
tion of the meaning of power factor in A.C. circuits, and of 
the circumstances that influence power factor. 

In a D.C. circuit the power is equal to the product of the 
current by the volts. This relationship is one that can be 
easily understood, and is one, moreover, that connects up the 
two intangible quantities, current and electromotive force, 
with the more tangible notion of power. In an A.C. circuit 
the power is usually less than the product, amps. by. volts; 
or, in other words, to convey a given amount of power at 
a given voltage a greater current is usually required in an 
A.C. than in a D.C. circuit. Since the output of electrical 
machinery, transformers and cables is fixed by the maximum 
current they can carry, it follows that! a load of poor power 
factor requires a greater amount of plant per kw. to supplv 
it than a load of unity power factor. The capital charges 
per kw. of demand, therefore, increase as the power factor 
decreases, as the reason of the variable charge per unit is 
thus clear. 

Low power factor in A.C. supply is nearly always asso- 
ciated with the production of an alternating magnetic field, 
and :nvestigation of this point is instructive as throwing 
light upon the whole subject. To produce mechanical power 
from an electrical circuit we require current to interact with 
a magnetic field. Considering the D.C. case of a series 
motor, the field is produced by a coil. connected in series 
with the armature. The waste of power in producing this 
field consists solely in the heating effect of the current in 
the field windings, and if it were possible to use a metal of 
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much lower resistance than copper the field could be produced 
with a correspondingly smaller loss of power. To maintain 
a constant field, therefore, requires a definite current for a 
certain winding and magnetic system, but no voltage due 
to the magnetism is required to maintain the current, and 
thercfore there is no expenditure of power due to the mag- 
nectic field, the only power required is that necessary to over- 
come the resistance of the windings. 


Suppose now that it is required to generate an alternating 
magnetic field by the passage of an alternating current round 
a coil of wire. It is at once found that a very much higher 
voltage is required than if direct current were used. It is, 
however, fairly evident that the power required must be 
the same as in the direct current case, for the heat generated 
in the coil represents the only conversion of electrical energy. 
The reason for the great increase in voltage required to drive 
the same current through the coil is due to the action of the 
alternating magnetic flux generated. This flux sets up in 
the circuit a counter E. M.F., which opposes the flux changes. 
The maximum value of this back E.M.F. occurs when the 
current is increasing most rapidly, and since the time of 
greatest rate of increase is when the current is changing 
from a negative to a positive value, a little thought will make 
it clear that the maximum value of the E.M.F. occurs a 
quarter of a cycle before the maximum value of the current. 
lt appears therefore that a circuit generating an alternating 
magnetic flux requires a current lagging a quarter period 
behind the voltage. It is not immediately clear that such 
a current carries no power. Actually it is more correct to 
state that the average power is zero. A magnetic field repre- 
sents a certain amount of stored-up energy, and an alter- 
nating field is obtained by an alternating power drawn from 
the circuit producing it. During an increase in the mag- 
netic flux in either a positive or negative direction, power is 
drawn from the supply, and during the shrinkage of the 
flux to zero an equivalent power is returned from the supply. 
The frequency of the power supply is thus twice that of 
the circuit. : 

Ап alternating current producing an alternating field is 
usuailv called a wattless current, since the average power it 
produces is zero. Since all motors require a magnetic field 
to interact with their current, this field must be produced 
either from the circuit itself or otherwise. Induction motors 
are а good example of those utilising an alternating field 
produced by the supply voltage, and such motors necessarily 
require more current for a given power than would a D.C. 
motor of similar voltage. In the synchronous motor the field 
is produced by a D.C. exciter, and this machine is able to 
work without wattless current. Further, it is possible for 
the synchronous machine, whilst acting as a motor as 
regards the power current, actually to function as a generator 
of magnetising current for induction motors on the circuit. 
The wattless current in a circuit, although it may be legiti- 
mately considered to be carried in addition to the power 
producing current, is not added to the power current in an 
arithmetical sense. "This is not surprising, as the two cur- 
rents are not in phase. It is easily shown by elementary 
mathematics that the actual current in a circuit is the square 
root of the sum of the squares of the power component and 
the magnetising component. 

To recapitulate, we may say that the production of an 
alternating magnetic flux requires a wattless current whose 
maximum values lag one quarter period behind those of 
voltage. The average power carried by the magnetising 
current is zero, although there is an actual oscillating 
power of double frequency in the circuit. Induction 
motors having their working field generated from 
the supply circuit necessarily draw from this circuit a 
magnetising current additional to the power current. 
Synchronous motors have their field provided by 
a D.C. exciter, and can work without drawing wattless 
currents from the supply. The magnetising current increases 
the actual total current drawn from the mains to produce a 
kilowatt of power. The power factor of the circuit is the 
ratio of the actual power to the product of current and volts, 
or what is the same thing, the ratio of the current required 
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to produce the required power to the actual current in the 
circuit—the actual current being the resultant of the power 
and magnetising components. 

It has been stated above that the result of lower power fac- 
tor to the consumer is in many supply districts an increase 
in the price charged per unit. The question of raising the 
power factor of his load may therefore be one of vital 
interest. The advantages of the induction motor are suff- 
cicntly great almost to preclude the use of other types except- 
ing in special circunistances, and it has been pointed out 
that this motor necessarily requires a magnetising current 
drawn from the mains. The writer hopes in a future article 
to deal simply with methods of power factor correction 
applicable to various circumstances. 


THE G.E.C. SHOWROOMS AT CARDIFF. 


We have referred on more than one occasion to the 
magnificent building in Kingsway forming the head 
office and main showrooms of the General Electric Co., 
Ltd., as well as to the branch offices and showrooms 
which are to be found in our important provincial 
towns. 

An excellent example of a G.E.C. branch is to be 
found at Cardiff, which is the centre of the Coy's 
activities in South Wales and the West Country. The 
offices, warehouses and showrooms are situated in the 
centre of the city, entrance being gained either from 
Womanby Street or from the Castle Arcade. The 
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warehouse occupies one section of the building, and its 
five floors are served by a lift manufactured by the 
Express Lift Co. The specious main fittings show- 
room is seea in Fig. 1, a glance showing that it is 
tastefully decorated with an excellent display of direct, 
semi-direct, and indirect lighting “ttings, these being 
interspersed with ‘‘ Magnet ” fires and other examples 
of the Coy's domestic electrical appliances. Another 
part of the showrooms is devoted to various classes of 
switches and switchgear, including those designed for 
colhery work. In Fig. 2, which shows the entrance 
to the main fittings showroom, is seen, on the right, 
a stand for charging ‘‘ Kingsway II." miners’ electric 
hand lamps. Some thousands of these lamps are 
alwavs in stock at Cardiff ready for any emergency 
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call, while large stocks of other electrical accessories 
are held in the warehouses, so that prompt service is 
assured. 

While a, description of showrooms naturally turns 
one's thoughts more in the direction of the domestic 
side of electricity and the smaller classes of gear, it 


па. 8 
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lic. 2. 


must not be overlooked that the Cardiff branch—like 
other G.E.C. branches—is staffed by fully trained 
engineers for dealing with enquiries for large electrical 
plant and emergency schemes of any magnitude. 


— o 


UNIQUE ELECTRIC TRAVELLING CRANE 


When tho first electric travelling crane was built, the 
builder in all probability did not realise the tremendous 
possibilites that were opened up for a material-handling 
appliance of this nature as a labour-saving device, and the 
economical advantages which were to be gained by its 
use. One unique application may be seen at the Power 
Plant of the Union Gas and Electric Co. at Cincinnati, 
Ohio. This crane, which was built by the Whiting Corpn., 
Harvey, 11., served as a dredge for an intake well of river 
water for cooling turbo-generator condensers. 

Water is supplied from the Ohio River to the intake 
well through tunnels and is first cleared of water-logged 
debris and silt Ьу means of a heavy bar iron grill before reach- 
ing the travelling screens behind. This debris and silt is 
removed from the bottom of the well by means of a grab 
bucket operated by the crane and deposited into a hopper. 
This grab bucket is often called upon to remove heavy 
water-logved objects such as tree trunks, and it may inci- 
dentally be mentioned that on one occasion it brought up 
a dead cow, verv much bloated, from the bottom of the 
well. 

'The shape of the intake well is that of a sector of a 
circle. The crane spans the well radially, having one 
end truck pivoted at the centre of the circle (rotating on a 
roller bearing at this point), its other end truck travelling 
on a circular track at the outside edge of the well. This 
truck is fastened directly to the floor at this level, and a 
pipe railing is provided around the crane and the operating 
mechanism of the travelling screens as a safety measure. 
The crane trolley with its suspended bucket travels along the 
entire length of the crane bridge or as far in towards the 
centre of the circle as efficient operation of the bucket will 
permit. The operator's cab is fastened to this trolley 
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extending above the top of the bridge girders and in such | 


a manner as to give the operator an unobstructed view of 
the bucket and well. 

The span of the crane is 49 ft. 10 in., and the trolley 
is designed for a lift of 100 ft. of the grab bucket which is 
of 1 cu. yd. capacity. Two motors of 7} h.p. each operate 
the bridge and trolley travel respectively, and two 45 h.p. 
motors operate the bucket hoist, each one of these motors 
being equipped with an electric brake.—(Power House, 
Toronto.) = 7 | | 


—— 


NATIONAL ASSOCIATION OF SUPERVISING 
ELECTRICIANS. 


! ANNUAL DINNER. 

The Annual Dinner of the National Assocn. of Supervis- 
ing Electricians, held on Saturday last, the 28th ult., at 
the Restaurant Frascati, was a most successful function in 
all respects. Major T. Vincent Smith, President of the 
N.A.S.E., occupied the chair and, in proposing the Royal 
Toe made mention of the Charter recently granted to the 

The health of the President was proposed by Mr. F. 
W. Smith, who referred to the very difficult times through 
which the N.A.S.E. had passed and their successful achieve- 
ments last vear, achievements which they hoped would be- 
come even greater under the leadership of their esteemed 
president. All present joined heartily in according musical 
honours to the accompaniment of a buzzer. 


In his reply, the president said that he considered it to 


be a great honour to be their temporary figurehead, апа 
trusted he would be able to maintain the standard set by 
Mr. J. S. Highfield last year. He was very impressed by 
the splendid way everyone turned up and the healthy 
interest taken in the work. Their Assocn. was honoured 


by the presence of Mr. Highfield, President of the Chartered — 


Inst. of Elec. Engrs., which was proof of the good feeling 
prevailing between the N.A.S.E. and the I.E.E. 

Rising to toast the N.A.S.E., Major Hogan made a 
humorous speech and mentioned that he considered their 
educational facilities worthy of the highest praise. He 
anticipated a splendid future for the Assocn. Mr. Wright, 
on behalf of the N.A.S.E., thanked Mr. Hogan and said 
that though they had passed through troubled times they 
were better placed now, and with the permanent services 
of Mr. Brammer as secretary they hoped to open branches 
in the provinces with the object of increasing their educa- 
tional facilities and improving the status and technical 
knowledge of their members. ‘Fhe Assocn. had been well- 
received bv the Industry, and it was hoped that soon every 
foreman not already a member would be enrolled. 

"The Visitors" was proposed by Mr. J. S. Highfield. 
The N.A.S.E. was, he said, blessed with many good friends, 
some who, unfortunatelv, were unable to be present that 
evening. They were specially honoured, however, by the 
presence of Sir Burton Chadwick, M.P. They also 
welcomed the Press, who have served the Assocn. well and 
wiselv. 

In response, Sir Burton Chadwick deplored the fact that 
mos! M.P.s knew so little of the electrical industry. Trade 
unionism was a wonderful thing run in the right spirit, 
but if used to the wrong ends, did more harm than good. 
The trade unions were essential to industry and he only 
wished there were more run in the splendid way the 
N.A.S.E was run. 

“The Press” was proposed by Mr. Windibank, who made 
special mention of its long-standing influence, in fact, he 
said, Zaccheus could not get to the top of the mount because 
of it. However, thev had a lot to thank the technical Press 
for, as it was representative and free-thinking and en- 
couraged progress for the good of all. 

Mr. Allen, who replied, said that he noticed with pleasure 
the expanding tendencies of the N. A.S. E. and naturally thc 
Press would do their best to further such a worthy object. 

An excellent musical programme, organised by Mr. Robin- 
son, followed. It was deservedly appreciated by the large 
gathering. - 


ELECTRIC LIGHT SWITCHING 
EXAMINATION, 
| EXAMINER'S REPORT. 

It is gratifving to note that in his report on the 18th 
Examination in Electric Light Switehing--conducted bv 
Messrs. А. P. Lundberg and Sons—the examiner, Mr. W. 
Н. Bray, A.M.LE.E., is able to express satisfaction at the 
distinct improvement that has taken place in all three 
grades, in comparison with the work sent in for the 
previous examination. The papers sent in, however, in 
many cases still contained faults which should have been 
detected if the examinees had, in those instances, followed 
the suggestion made by one who has in previous examina- 
tions taken a leading position in each grade. "These sug- 
gestions тау again be repeated here. Thev are :— 

(1) Roughly, but carefully, draw in pencil the circuit 
connection. 

(2) After checking, carefully re-draw vour diagram, elimin- 
ating any unnecessary crossing of the wires. — 

(3) Ink your second drawing, or re-draw rather than 
spoil vour attempt bv sending in a paper showing traces 
of numerous alterations. Coloured inks are an advantage, 
as thev make the diagram appear neat and clear. 

Examinees would do well to consider carefully the Ex- 
aminer's Report. f 

The full list of results appears elsewhere in this issue. 


— - ——— 


THE INSTITUTION OF ELECTRICAL ENGINEERS. 
Founded in 1871 as The Sociely of Telegraph Engineers. 
Incorporated by Royal Charter, 1921. 


— 


Meetings to be held on February 21, 22 and 23, 1922, 
in commemoration. of the first meeting of the Socicty of 
Telegraph Engineers, held on February 28, 1872. 

PROGRAMME. 
Tuesday, February 21, 1922 (at 3 pm.) | 

Experimental Lecture by Professor J. A. Fleming, M.A., 
D.Sc.. F.R.S., on * Michael Faraday and the Founda.» 
tions of Electrical Engineering.” 

(Norr :—The Annual Dinner of the Institution will be 

held this day at the Hotel Cecil, Strand, W.C., at 
7 p.m. for 7.30 p.m.) 
Wednesday, February 22, 1922 (3:30 to 6 p.m.). 

Short discourses on " Reminiscences and Experiences of 
Electrical Engineering in both its Technical and 
Legislative Aspects." 

Wednesdav, February 22, 1922 (8.30 p.m.). 

Professor Fleming will repeat his Lecture of the pre 
vious day- 

Thursday, February 23, 1922 (3.30 to 6 p.m.). 

Continuation of discourses on Electrical Engineering. 

Thursday, February 23, 1922 (8 to то p.m.). 
Conclusion of discourses on Electrical Engineering. 


It is hoped that the contributors on the Wednesday even: 
ing (February 22), and on the afternoon and evening of 
Thursday (February 23), will include the following :— 

Col. R. E. Crompton, C.B. ; Dr. S. Z. de Ferranti; 
Mr. Jj E. Kingsbury; Mr. LL B. Atkinson; Mr. 
Frank  Bailev; Mr. O. H. Baldwin; Mr. G, 
‘Balfour, M.P.: Sir T. О, Callender; Mr. R. 
A. Chattock; Mr. B. Drake; Mr. H. Edmunds; Sir К. 
Elphinstone, K.B.E. ; Mr. W. B. Esson; Mr. S. Evershed ; 
Prof. G. Forbes; Mr. E. Garcke; Prof. Andrew Gray, 
LL.D., F.R.S. ; Mr. F. E. Gripper; Mr. H. Hirst: Mr. 
J. H. Holmes; Mr. W. Judd; Dr. б. Rapp; Sir J. KRemnal; 


Sir Alexander Kennedy; Юг А. E. Rennelly; 
Sir Oliver Lodge, D.Sc., F.R.S.; Prof. M. Maclean ; 
Me W. H. Massey; Prof. T. Mather, F.R.S.; 
Sir Wiliam — Noble; Lord Parmoor; Sir С. A 


i Parsons, К.С.В., F.R.S.; Mr. G. W. Partridge; Mr. W. 
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H. Patchell; Mr. J. H. Ryder; Mr F. H. Royce; Dr. A. 
. Russell; Mr. A. Siemens; Mr. C. B. Sparks, C.B.E. ; Mr. 
G. Sutton; Mr. J. Swinburne, F.R.S.; Mr. A. A. Camp- 
bell Swinton, F.R.S.; Mr. J. C. Vaudrey; Mr. A. H. 
Walton; Prof. E. Wilson; Mr. C. H. Wordingham, 
C.B.E.; Mr. A. Wright. 

Visitors.—A limited number of tickets will be available 
for visitors introduced by members. ‘Early application for 
such tickets (not more than one per member) should be 
made to the Secretary. The tickets will be posted as soon 
as possible after February 10, and in the event of the appli- 
cations being in excess of the number of tickets available, 
a Committee of Selection will allot the tickets. 

No tickets will be required for members. 


ELECTRIC MOTORS FOR WASHING AND SEWING 
MACHINES. 


Mr. S. J. Sewell, of 27, Chancery Lane, W.C., writes: 

I have been for some years of opinion that it is essential 
that washing and sewing machines. should be driven by 
fractional electric motors, and have, in my ‘‘Sewing and 
Washing Machines Gazette," preached that reform, but 
the action against Harrods, which was a claim for damage 
to the fingers of a lady in the wringer used as an 
adjunct to the “Thor” washing machine, is, I fear, likely 
to give a “set-back” to electric washers, also to electrically 
driven sewing machines. I would like you to make public 
the fact that a similar result might have occurred had 
the washer been manual driven. 

Really, electricity had nothing to do with the injury to the 
lady’s hand. The wringer was fitted with the latest safety 
devices, but the “release” fitted to both hand. and power 
wringers, fullv explained in the instruction book, appears 
to have been utterly ignored. 

As with washing machines, so with sewing machines, it 


is impossible to make them “ fool-proof," no matter whether 
they be driven by the hand or by an electric motor. 

The sales of electric washing machines during the past 
two years have been ever increasing. Thus far, they have 
been confined to those of American or Canadian manu- 
facture, but half of the British manufacturers of washing 
machines have, for some months, been experimenting with 
electric motors, and last week one of them, Whittaker Bros., 
of the Pioneer Works, Accrington, was able to complete 
their arrangements for producing an English electric washer. 
As regards the use of electric motors for driving domestic 
sewing machines, this country is far behind the U.S., but 
I understand that there are a round dozen British firms 
who are engaged in constructing motors which will allow 
of the housewife to use both hands for guiding and manipu- 
lating the fabrics she desires to sew, without recourse 
to the pedal. In other words, the sewing machine of the 
future will be of the hand and not pedal type, the motor, 
not the hand, working the machine. 

Speaking from an experience of over 35 years, and after 
a study of the British fractional motors which are now 
being made, I am of opinion that when current is univer- 
sally obtainable, the ‘thand’’ sewing machine will entirely 
take the place of the treadle type, but be driven by electric 
power. And this will come about the more readily because 
the expense of the motor will not be much greater than 
that of the stand and treadle. 

«Beyond question, there is in prospect a big business in 
connection with the driving of sewing and washing machines 
by fractional electric motors, and I sincerely hope that 


British electricians will not omit to note this fact. 


ELECTRICAL UNDERTAKINGS IN INDIA. 


H.M. Senior Trade Commissioner in India has for- 
warded to the D.O.T. copies of the Third Supplement 
to the list of Electrical Undertakings in 
India, revised in October, 1921, which con- 
tains valuable financial and technical details 
with regard to the various licensed electrical 
undertakings in India. | 

A copy of this Supplement may be seen by 
interested U.K. firms on application to the 
D.O.T. (Room 84), 35, Old Queen Street, 
Westminster, S. W.1, while a further сору is 
available for loan.in order of application to 
firms in the provinces who may be unable to 
arrange for inspection in London (Reference 


E.D. 7753.) 


A USEFUL ADJUSTABLE 
LAMP STANDARD. 


“CLIP-ON " 


The accompanying illustration shows an ad- 
justable type of Jamp which can be used to 
clip on to any suitable fitting or article of 
furniture. It will be noted that the lamp can 
be used as a table standard; further, being 
telescopic, and having a reflector that is 
movable in all directions, it makes an excellent 
desk or piano lamp, etc., the light being 
directed on to the article required and the 
eyes protected from glare. Full particulars, 
including the liberal trade discounts offered, 
may be obtained from С. С. Eastick and 
Sons, manufacturers of electrical specialities, 
Chromolyte Works, 3, Belfast Road, Stoke 
Newington Station, N.16, and 2, St. Dunstan's 

НШ, E.C.3. | 
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JOHN OAKEY & SONS. LTD. 
EMERY, EMERY CLOTH, EMERY PAPER, 


ABINET GLASS PA PER, GLASS CLOTH, 
BLACK LEAD, ROUGE KI CROCUS, TRIPOLI, 


Oakey’s “ Flexible Twilled Emery Cloth. 


For Engineers, Sewing Machine, Lock and Scale Makers, and all purposes where 
great STRENGTH, DURABILITY and PERFBOT FLEXIBILITY are required. 


FLINT & GARNET PAPER IN ROLLS, 


50 yards long by 18 in., 20 in., 24 in., 30 in., 86 in., 40 in., 42 in., & 43 in., wide. 


“WELLINGTON? EMERY WHEELS. 


WELLINGTON EMERY AND BLACK LEAD MILLS, LONDON, S.E. 1, 
ALL BRITISH MADE. 


THE "THOMSON" ELECTRIC 
3 LA 


P “WO Type В. (Inspection) 


11/- 


LIST 


Sole Agent— 


L. E. WILSON. 


10, Corporation Street, 


MANCHESTER. 
Telegrams : " TELEPHONY, МІС." 
CITY 344. 


Telephone : 
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“BELLING”? 


(Regd. Trade Mark) 


ELECTRIC FIRES. 
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List No. 983. "IMPERIAL" FIRE. 

Price £3 10/- Black Finish. Price £4 12/6 Enamel Finish. 
Loading 2 kws. Complete with two place removable trivet. 
New Fire Bais—New Switches. 

Send us a post card for owr 48 page catalogue. 


BELLING & CO, Pii. ТЕ 


A BUSINESS NECESSITY ! 


THE 
OR FACTORY IS 


EQUIPMENT OF OFFICE 
INCOMPLETE 


Western- Electric 
bier phones 


With such a system the busy man can keep in touch 
with every part of his plant and can connect with 
any section by simply pressing a button. 


Our range of these intercommunication instruments is 
COMPLETE. 


Our staff of Telephone Engineers is always at the disposal 
of eur customers to Bive absolutely impartial advice on all 


telephone matters. 
NORTH WOOLWICH, 


il pericu. Meern ERN Company Lünifed, V w: 
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We believe “ Henley” Tape 
(No. 504) to be the lowest 
in price and the highest in 
quality. Ask for Sample 
and Trade Price and see if 
you do not agree with us. 


“Henley” Tape (No. 504) is 

high grade “sticky” tape which 
easily conforms to the War Office 
Adhesion Test. >, 


W. T. Henley’s Telegraph Works Co. Ltd, 
r Blomfield Street, London, E.C.2. 


MOTORS, A.C. & D.C. 
DYNAMOS. 
MOTOR GENERATORS. 
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The Union TradeMark 
is a familiar device to 
all who handle cable, 
It indicates cable of 
the highest quality. It 
=> should also be noted 
~ that in future all 
J Union Cable will 
bear the hall mark of 


ELECTRIC MOTORS 


; = Davenham De Dock. NI | = SAND PITS, BIRMINGHAM. 
EN }) | | '" HIGBRO," B'HAM. (CENTRAL 1648 BCH. EX.) 
| 265, STRAND. LONDON, W.C.2. 
(CITY 5956.) 
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TO OUR READERS. 


ELECTRICITY is published every Friday, and, if ordered, is on sale at the 
Principal Railway Station Bookstalls and Newsagents on that day. It 
has a vary large sale throughout the United Kingdom, as well as 
in the British Colonies and Abroad. 

„Questions to which an answer is required must be accompanied by a 
2l. stamp for reply. When considered of  sutticient interest, the answer 
will probably appear in the paper. 

New advertisements for the displayed columns and alterations to 
existing ones must raach the publishing office not later than 
the first post Tuesd:.y morning, in order to be in time for the 
msue of the following Friday. This is important. Rate quoted on appli- 
ration. Subscription : 173. 6d. a year, Us. half-year, 4s. 6d. a quarter in 
advance, postage prepaid in the United Kingdom and abroad. 


All remittances payable to the Publishers, 8. RENTELL AND C0., 
36-39, Maiden Lane, Lonion, W.C.2. Telephone, No. 2400 Gerrard. 
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Current Topics. 


LTD., 


The past weck has been remarkable for the 
number of tragedies reported from various parts of the 
country as due to gas. Scarcely а 
day has passed without its accidental 
death {гот gas-poisoning or deli- 
berate suicide by the same moans. 
There were two cases jn Liverpool alone, in one of 
which a family of five was gassed and only one sur- 
vived; whilst in another similar affair a couple 
wcre found dead in the kitchen, which was full of 
gas, subsequently proved to have found its way into 
ihe premises from a fractured main in the street out- 
side. Then there was a servant girl asphyxiated in 
her bedroom in Scotkand, a double gas-oven suicide 
at Sunderland, and a similar suicide case by placing 
the head in a gas-oven at Stockport. 


Gas 
Tragedies. 


ee em es 


With regard to the cases of suicide, this regrettable 
crime is unfortunately too prevalent just now with the 
general depression in trade, unemployment and, in 
seme cases, the reaction from the strains of war. 
A determined suicide will seek other means of taking 
his own life if he has no facilities for self-destruction 
by inhaling coal-gas. The only unfortunate aspect 
of this form of suicide 15. that it is comparatively 
simple, especially where the means are a ‘ailable in 
almost every house. The other cases, of accidental 
Kas-poisoningr, point to the need for educating the 
public up to the exercise of greater care in the use 
of gas, and the need for a periodical inspection of 
httings and pipes. It would be absurd to urge that, 
because gas directly inhaled is dangerous to the 
human being, it is a highly unsuitable agent for 
heating and illumination. - 


In spite of its deadly character and the number of 
fatalities directly attributable. to its presence in a 
house, it is probably no more risky an illuminant than 
ol-lamps or candles, although it cannot, of course, 
compare with electricity in this respect. Electricity 
at certain voltages is dangerous to life, but the 
average domestic supply pressure is innocuous except 
under а combination of circumstances very seklom 
met with in practice. There is, at all events, no 
authentic record of a person having deliberately 
sought to take nis life by contact. with the domestic 
dectrieity supply. Where gas is concerned, and par- 
ticularly where the house is an old one and both pipes 
and fittings have been in use for a number of years, 
it 15 only common-sense to thoroughly overhaul the 
stem for leaks, or such defects as worn taps, taps 


without definite ''off ” positions, 


and other likely 
sources of danger to the occupants. 


We have had bitter experience of the effects and 
possibilities of | gas-poisoning during the late war, 
when the means adopted were, of course, far more 
deadly and lasting in their effects on those who sur- 
vived the ordeal. We do not want a recurrence of 
those horrors in civil life, and it seems to me that it 
would be to the advantage of gas undertakings to 
make this periodical inspection on the ‘ safety first” 
principle part of their routine. I am aware that many 
of these concerns alrcady have Systems whereby 
householders can call in their services by payment of 
a nominal sum for the privilege. The better plan 
would be for each gas undertaking to regard this 
periodical inspection as obligatory-—just as neces- 
sary to its interests and those of the gas-consuming 
public as the regular reading of its meters. Even if 
a few tragedies were averted here and there by the 
proverbial stitch in time, the policy would have 
justified. itself, and I venture the opinion that a pre- 
liminary house-to-house inspection on the lines 
indicated would reveal талу defective installations. 

А colliery electrical engineer of my acquaintance 
recently gave me particulars of an interesting method 

he employed for telephoning between 


A Novel the pit cage and the engine-room 
Telephone — during shaft inspection, and also 
Method. along haulage roads. ‘Due to its 


simplicity and ease of application, 
the method has poss'bilittes in other. directions. He 
obtained two transformers, such as are used in con- 
nection with A.C. instruments. ‘These small trans- 
formcrs have split cores enabling them to be opened 
up aad the magnetic circuit reformed around an. 
existing conductor. In the case of the pit shaft such 
a conductor was already available in two guide 
ropes, which, passing through the cage, end in heavy 
weights at the shaft botton, and at the top are 
anchored to the head-gear. 


Connected together by suitable conductors at both 
top and bottom, these guide ropes constituted one 
complete loop or turn, at right angles to the magnetic 
system of the transformers. One of the latter was 
fixed at the pithead and connected with a loud- 
speaking receiver in the engine-room, whilst the other 
was attached to the top of the cage and connected in 
circuit with an ordinary telephone transmitter and 
battery. Valves were employed to amplify the received 
speech currents in the receiver circuit, but, used as 
an ordinary telephone, with the receiver held close to 
the ear, this elaboration could have been dispensed 
with. It will be seen that the system constitutes a 
species of triple transformer with primary winding, 
single-loop secondary, and tertiary winding at the 
fixed transformer leading direct to the recciver. The 
scheme is simple and ingenious, and is equally 
applicable to a haulage road where a continuous 
metallic cable is available to constitute the single-turn 
secondary. 
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This same colliery engineer is by way. of a revolu- 
tionist where accepted engineering principles are 
concerned; he is always looking out 
Petrol Engines for novel applications of established 
and Power engineering principles, and his latest 
Factor. effort has reference to motor lorries 
and power factor. He very rightly 
points out that the petrol-electric system of vehicle 
propulsion in which a petrol engine drives a dynamo, 
which in turn furnishes current to series-wound 
motors incorporated in the main driving wheels, 
although constituting an advance by its elimination of 
gear-box and differential, does not go far enough. 
Briefly, his idea involves the inclusion of a battery, 
and the regenerative principle, so that the road wheels 
on a descending gradient would restore a modicum of 
energy to be duly stored in the battery and used to 
supplement the engine power for climbing gradients 
or negotiating exceptionally bad stretches of road 
where additional tractive effort is called for. 


He calculates that a standard vehicle would only 
need an engine of about half the b.h.p. usually fitted 
for all-round duty, and that this could be kept con- 
stantly running at full throttle, driving the dynamo, 
which, in turn, would supply current to the series 
motors in the rear wheels. The load on this engine 
set would be constant, and independent of the load or 
gradients the vehicle was called upon to negotiate. 
A battery of suitable ampere-hour capacity, of the 
heavy discharge type, would float across the main 
leads, and either absorb surplus current when the 
vehicle was running light or supply the additional 
power necessary when the occasion demanded, as in 
climbing hills, etc. My friend has the courage of his 
convictions, for he has actually such a car under 
assembly, and, on a preliminary trial, he claims to 
have propelled three tons over give-and-take roads, 
maintaining an average of twelve miles per hour on 
a petrol consumption of twenty miles to the gallon. 
Slight structural alterations are involved as a result 
of this preliminary trial, but I await his further report 
with interest. The idea certainly sounds promising, 
and, if successful, there are infinite possibilities in the 
heavy-car field at all events. | 

ELEKTRON. 
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Correspondence. 


The Bditor does not hold himself responsible for opinions expressed by 
TM contributors, nor does he necessarily identify himself with 
their views. ; 


THE E.C.A. (LONDON BRANCH). 
To the Editor of ELECTRICITY. 

Dear SiR,—My London Committee have decided to hold 
a Smoking Concert at the Engineers’ Club, on Tuesday, 
February 14, at 8 p.m., in order that the members in 
London might have an opportunity of meeting our Presi- 
dent who resides at Leicester, and other members of my 
Council from the provinces. 

In addition to the ordinary concert, matters relating to 
the Electrical Industry as a whole will be discussed, to- 
gether with special reference to the work of our Associations, 
and anv London electrical contractor who may wish for 
information regarding the work of the Associations, is 
heartily invited to attend the meeting. 

Should any such contractor wish to avail himself of this 
invitation, he should notify me, and I shall have much 
pleasure in forwarding him a ticket. 


As it is almost impossible for me to reach the many . 
firms engaged in the Electrical Industry in London, I shall 
be much obliged if you will give prominence to this letter 
in your hospitable columns. 

Yours faithfullv, 
Leonard G. TATE, 
Secretary. 
The Electrical Contractors’ Association (Incorp-) 
11, Southampton Row, London, W.C.1. 
January 25, 1922. 


NOMOGRAM FOR ASCERTAINING CABLE SIZES. 
To the Editor of ELECTRICITY. 

Dear Sig,— With reference to the " Nomogram for Ascer- 
taining Cable Sizes" given in your issue of January 20, 1 
wish to point out that this is not correct for 3-phase alter- 
nating current. 

An example is given to transmit 200 amps. per phase 
over 5,000 vards with a voltage drop of 200, and the cable 
size from the chart is 37.093, which is .25 sq. in. - 

In the first place, the voltage drop with alternating 
current depends on the power factor of the load, and if a 
power factor of 1 is taken, then assuming the cable is work- 
ing at 60? F. a .21 sq. in. cable will be required for the 
200 volts diop. If, however, the power factor of the load 
were .8, which is the usual figure for motor loads, then a 
.17 Sq. in. cable would be sufficient. 

The inventor of the chart would see this if he drew vector 
diagrams with 200 amps. per phase in each case. 

In the same issue of your paper there is a Question 
No. 134, regarding the Merz: Price System of Protection. 1 
would point out that this system is described in practically 
al up-to-date electrical engineers' pocket books. For 
instance, it is described in Whittaker's Electrical Engineers' 
Pocket Book, on page 585, et seq. 

Yours faithfully, 

“Tinmore,’’ Whiston Lane, J. A. Morton. 
nr. Prescot. 

January 21, 1922. 


Re MR. MORTON’S LETTER. 
To the Editor of ELECTRICITY. 

Dear Sig,—I would point out to Mr. Morton that the 
‘“Nomogram for Ascertaining Cable Sizes” is quite correct 
for 3-phase alternating current. 

Voltage drop with alternating current depends on three 
factors, viz., area of cable, current, and length of line. In 
this chart we deal with amperes, not K.V.A. or H.P., and 
this makes all the difference. | 

Surely he knows that to obtain the current per phase in 
A.C. work it is necessarv fo divide the apparent watts bv 
the voltage and the quotient by УЗ, in the case of three 


` phase A.C., and to calculate the cable size we proceed after 


this by one or other of the recognised formula, the one given 
on the nomogram being one of these. 

The question of power factor has nothing to do with the 
calculation in this case, and I am afraid that Mr. Morton 
has a lot to learn vet about the subject, for if 200 amps. 
has to be transmitted at unity power factor and requires з 
.21 sq. in. cable and the same 200 amps. at -8 power factor 
requires a smaller cable, how much further will he have to 
reduce the power factor to transmit this 200 amps. with, 
say, a 3/22 cable? 

I also note that this gentleman objects to question No. 
134 regarding the Merz-Price System. 

I would point out that the querist desires the informa- 


tion to be given in a simple non-technical manner, and 1 


am sure that this will be welcomed bv all readers, whether 


they are as wise as Mr. Morton, or otherwise. 


Yours faithfully, 
“THe INVENTOR OF THE CHART IN QUESTION." 


— — 


«SWITCHING EXAMS.” 
To the Editor of ELECTRICITY. 


Dear Sir,—If you have space, could you inquire in your 
columns if any of your readers are acquainted with the 
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addresses of the following competitors, whose prizes and 
certificates in previous competitions have been returned to 
us by the Postal Authorities. 

Messrs. б. F. Cambridge, W. M. Craven, J. M. C. Field, 
W. Milligan, P. H. Harris. J. W. Todd, F. Stevenson, 
W. Н  Simpkiss, C. B. Harsley, J. E. Beynon, F. G 
Hil, W. J. Wurcker, H. E. Hayes, R. Vestrepen, T. 
Hickin, H. H. Wall, A. H. Slate, R. Shand, and Chris. 
C. Bleach. 

Thanking you in anticipation of your assistance, 

We are, sir, vours faithfully, 
A. P. LUNDBERG AND SONS. 


— — 


Questions and Answers by Practical Men. 


RULES. 


QCESTIONS : We invite our readers to send us questions, preferably оп 
technical problems that hare arisen in actual practice. Questions which 
we consider of suficient interest to our readers will either be replied to 
under '"" Answers to Correspondents " or replies will be invited from our 
readers. One shilling will be paid for the question which we select for 
competitire replies in this column. | ‚ | 

ANSWERS : A fee of 108. will be paid for the answer which e consider 
showa the greatest merit, and 58. for the one we select as second best. 
In judging the replies, importance ичїї be attached to clearness and con- 
eiseness, аз well as accuracy. The Editor reserves. the. right to make 
no award, or to accept only опе reply, if, in his opinion, the answers 
rereiced do not possess sufficient merit. Competitors desiring the re- 
tum of their manuscripts, if unaccepted, should enclose stamped 
addressed envelope. | | 

Write on ona sida of the paper only, and if diagrams are sent, draw 
them on a separate sheet of paper attached to the manuscript. Com- 
petors may adopt a “тот plume,” but, both in the case of questions 
and answers, the competitor's real name and address must be sent with 
the manuscript as a guarantee of good faith. No corres ondence will 
be entered. into with regard. to successful replies. The Editor's decision 
is final. 

Commencing with Question No. nt 1 
to the siz competitors who win the first or second prize ,the most times 
during the next twelre months. р 

The words ~“ Questions and Answers,” or “Q” and “A” should be 
placed at the top left-hand corner of all letters intended for this column 


Question No. 133. 


I have a three phase, 20 h.p., 29 ampere, 25 cycle, 525 
r.p.m. induction motor which has just been rewound. This 
motor was connected to the supply through a star-delta 
switch. When it was switched in “star,” the rotor com- 
menced to rock like a pendulum and blew the fuse. The 
windings test O.K., and the armature winder cannot tell 
me what the fault is. Can any reader assist me?—"* A. 
Homes.” 


QuesTION No. 134. 


Can any reader give me a clear idea of the principle of 
operation of the Merz-Price system for the protection of 
main cables ?-—“ JOINTER.”’ | 


(Replies to Questions Nos. 133 and 134 must be received by 
February 25, 1922.) 


Answers to Questions. 


REPLIES To QuESTION No. 128. 


The First Prize (ros. has been awarded to D. J. 
Wilson, for the following reply :— 


It is possible to measure the “ Insulation Resistance "' 
of most electrical systems without interrupting the 
supply if the necessary instruments be suitably con- 
nected in the network. 

It is usual to mount the instrument selected upon a 
panel in the power house or sub-station, and connect 
to the main bus-bars, the leakage current being recorded 
in the daily log. 

For low insulation resistance of, say, 100 ohms, the 
following method may be used :—Wire a milliammeter 
in series with a high resistance and connect to the middle 
wire and earth, note the deflection. By means of a 
switch shunt the instrument and resistance by a grad- 


101, a Diploma of Merit will be awarded: 
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uated variable resistance, so that the instrument 
reading is half its previous value. 
I I 
Then R M 
Where R =insulation of network. 
y =value of variable resistance. 
M =resistance of milliammeter. 


It will be seen that if М be large compared with the 
insulation resistance, then 7 =R very nearly. 


Speaking generally, this method is of more value 
when fault locating, since we usually require the insula- 
tion resistance to be higher than roo ohms. 


A similar method may be used for high resistances, 
for which a centre zero ammeter is required. From 
the neutral wire connect a resistance 7, in series with 
the ammeter of resistance 7, to earth. А resistance 
R whose value is equal to 7;-++ x; must be connected іп 
parallel by means of a switch. Then if a -ammeter 
reading with switch open and b =reading with switch 


= I 
y 


closed, the insulation resistance will be equal to R (5 5 2) 


If the meter is at hand and it is desired to put it 
into commission immediately without the resistance 7, 
then a resistance R must be built up equal to the resis- 
tance of the instrument, the same formule holding good. 

If tester is unable to purchase the instruments, then 
the following method may be used, the PD being 
measured by the voltmeter in the power house and a 
series of switches. 


Let V =the PD on either side of the system and R 
the insulation resistance of the network and /, /, la the 
insulation resistance of the lines r, 2 and 3 respectively. 
Their joint resistance (R) will be given by 

E ao d 
Ro uy Ug 
And if у, Vs, and V4 be the PD above earth measured 
by a voltmeter of resistance r, the insulation resistance 
(R) is given by 
V 
iid (r) s 

To facilitate reading the insulation resistance, this 

equation might be plotted (since it is the equation to a 


straight line), plotting R vertically and y d ў horizon- 
1— #2 


tally. It would then only be necessary to evaluate 


(mentally) Cy and look up the corresponding 
resistance upon the chart. 


The value of these instruments will be especially 
marked when an earth appears on the system, since by 
tripping the breakers in the power house the faulty 
cireuit can be detected. After this the faulty apparatus 
can be located by opening the sub-circuits and noting 
the deflection.—D. J. WILSON. 


The second prize (5s.) has been awarded to “ М.М.” 
for the following reply :— 

In the case of a three-wire direct-currect system it is 
quite possible to measure the insulation resistance 
without any interruption to the service. Readings are 
taken from each main to earth by means of a voltmeter. 
Calling reading between positive and earth d,, from 
neutral to earth d,, and from negative to earth d; then 
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if E = voltage between mains and g resistance of 
voltmeter, the total insulation resistance of the system 


En) 


8 aa, -1) 
proved by simple algebra that 


— 


=< (zz 


It may readily be 
dy — dg = ds 3- ‚ А 
Care must be taken as to the sign of readings. For 
instance, if between the positive main and earth is taken 
as +, that between negative main and earth will be ~ ; 
between neutral main and carth may be either + 
or—. With a voltmeter which reads one way, sense is 
at once. determined. 

Therefore all that is wanted is a voltmeter having one 
terminal connected to carth and the other terminal 
connected to the moving contact piece of a two-way 
switch. The two switch ways are connected to two of 
the thrce mains. 

In the case of a three-phase alternating current system, 
clectro-:tatic voltmeters are employed; but owing to 
capacity effects definite figures as to insulation resistance 
of the mains are scarcely obtainable. It is possible to 
have a main give a bad reading and yet be in good con- 
dition. However, application of the method is very 
useful to the mains engineer, as variations from normal 
conditions indicate probable incipient faults.—‘‘ M.M.” 

—— 


SERIES-PARALLEL SWITCHES.* 


— — 


We are indebted to Messrs. A. P. Lundberg and 
Sons (477-489, Liverpool Road, N.7) for the accom- 
panying diagrams, which show the manner in which 
the series-parallel tumbler switch, as made by them 
for over 20 years, is connected in the switchboard 
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circuits of automobiles for dimming the head lights : 
(1) when each lamp is controlled by its own switch, 
and (з) when both head lamps аге controlled 1›у the 
same switch. The switches, we believe, can be fitted 
to most types of switchboard. 


Personal.—Mr. A. J. Cridge, who has for seven years been 
associated with  Metropolitan-Vickers Electrical Co., Ltd., 
during the last five of which he has been in charge of their 
Transformer Sales Depot, has resigned his position in order 
to take up the sale of the transformers manufactured by the 
Brush Electrical Engineering Co., Ltd., of Loughborough. 


* See also '' Lekirtk’’ Lighting Connections, 7th ed., 156 pp., 
iin, by 4 in., 261 figs. Post free from ELECTRICITY office, 1s. 2d 


ELECTRICITY. 


FEBRUARY 3, 1922. 
A SIMPLE AND EFFECTIVE PLATING OUTFIT. 


Tue  TuNcaR BATTERY CHARGER AS AN 
| JEWELLERS AND SILVERSMITHS. 
The Tungar Battery Charger, originally designed 
for the charging of accumulatocs on A.C. is now being 
employed with great success for the operation of 
electro-plating vats. In the case of the retail 
jeweller and others who may desire to execute electro- 
plating on а small scale, tne Tungar is certainly the 
most convenient and economical device available 
Bricfly described, the Tungar is a self-contained 
apparatus, which, when connected to the ordinary A.C. 
lighting circuit, converts the A.C. into D.C. and trans- 
forms it down to a voltage suitable either for battery 
charging or electro-plating. The conversion to D.C. is 
effected by means of a special Tungar bulb, which 
operates on the same principle as the valve used in 


AID TO 


Fic. 1.—2-AMP. TUNGAR BATTERY CHARGER. 


wireless telegraphy. There аге no moving parts in the 
Tungar, and it does not require oiling or any other 
sort of attention. | | 

Several sizes of Tungar аге made, tanging from 
2 amps., 7.5 volts D.C., to 12 amps., 75 volts D.C. 
lor most jewellers, however, the 2 amp. Tungor will 
be quite large enough, as they seldom use vats con- 
taining more than six gallons of solution, and rarely 
put en heavy coats of silver. 
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BATTERY CHARGER CONNECTED 
PLATING VAT. 


liG. 2.—TUNGAR 
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The 2 amp. Tungar illustrated is of the half-wave 
(уре. With the Tungar operating at 2 amps., and 
reckoning 4 oz. of silver to a gross of teaspoons, the 
operation of plating this quantity takes approx. four 
hours. Ап extra heavy coat—say, 8 oz.—would 
occupy about double this time. The average jeweller 
would deposit only about 1 oz. to the gross, and 
then buff it slightly. The solution would contain about 
40r 5 oz. to the gallon, and tests have shown the 
plating cf í oz. of silver to the gross would only 
take about three-quarters of an hour. 

[n one particular case where a 2 amp. Tungar was 
used with a vat containing six doz. teaspoons, the 
solution being approx. 10 oz. of silver to the gallon, 
the spoons were plated 4 oz. to the gross in 
about 34 hours, with a current of 2 amps. One feature 
of this method of plating is that, due possibly to the 
pulsating character of the current, the surface of the 
firished article is much more shigy than when plated 
by the steady current from a battery. This effect is 
highly prized by jewellers, who have hitherto soug ht 
to obtain it by various means, such as specially heated 
solutions, etc. Another feature of half-wave plating: is 
the much more closely-grained molecular form in the 
deposit 

The 2 amp. Tungar has also been used with success 
in gold plating and gold colouring, or washing, such 
as is required for the insides of cups, etc. In washing 
cups, a small amount of the solution is poured into the 
article to be plated. А gold anode is held in the solu- 
tion and slightly agitated, and the gold is deposited 
on the inside of the article. А small cup was gold 
washed by this method in about a minute. The voltage 
across the vat ordinarily required for both gold and 
silver plating is not more than } volt, so that it is 
necessary to have a small rheostat connected in series 
with the Tungar. 

Full particulars will be gladly supplied on applica- 
tion to the British Thomson-Houston Со, Ltd., 
Mazda House, 77, Upper Thames Street, E C.4. 


— —- 


TELEPHONE LINE WORK IN THE 
UNITED STATES. 


Bv Е. S. BYNG. 


(Continued from page 51.) 

(f) Cable jointing.—The only exceptional feature in aerial 
cable work is the type of platform and jointers’ shelter 
which has been devised (see Fig. 12). The platform con- 
sists of two halves with a space between so that the jointer 
can rest his legs on a rope slung from the platform. The 
“helper” can also sit comfortably on the platform facing 
his jointer, if required. During stormy weather, a col- 
lapsible tent is used, having sides which extend downwards 
sufficiently to keep the jointer perfectly dry. Where prac- 
ticable, the position of the joint is arranged to be near a 
pole, so that a ladder will not be necessary for stepping on 
to the platform. The platform can be stayed to the pole 
to prevent undue rocking. 

(2) Bonding.—On all aerial cables the practice of bonding 
the cable sheath to the suspension strand is adopted 
at every roth span. A piece of lead strip or tinned copper 
ribbon is soldered to the cable and inserted between the two 
halves of a guy clamp, which is secured to the strand. 

(h) Terminations.—In the case of an underground “dip” 
(i.e., where it is necessary to take an aerial cable through 
an underground duct for a special crossing) it is unneces- 
sarv to terminate the cable at the two ends. Where, 
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however, aerial cable is to be connected with underground 
cable, a terminal box fitted with sealing chambers, fanning 
strips and fuses, is used. These boxes are manufactured 
in standard sizes and the dry-core paper cable is connected 
to the terminal posts in sealing chambers. 
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Insulating joint 


(а) Location of insulating || 
joint on pole 


F1G.13—INSULATING JOINT BETWEEN AERIAL AND UNDER- 
GROUND CABLE. 


To break the electrical continuity of the cable sheath 
and thus prevent the flow of current along the sheath in 
the underground section where there is no cable terminal 
fitted, what is known as an “insulating” joint is made at 
some convenient point on the pole before the aerial cable 
is connected with the underground cable. An external 
type of insulating joint is shown in Fig. 13. A rin. ring 
of sheath is cut away, and five layers of tape are placed 
over this point, extending 1 in. over the sheath on either 
side; one laver of tape is also continued over the sheath on 
one side for a distance of about 12 ins. А lead sleeve is 
beaten down at one end over a few lavers of rubber tape 
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and a 2-in. leather collar ; the sleeve is filled with compound, 
and the other end closed by a plumber's wipe. 

Where an exchange cable is terminated externally for 
distribution purposes the terminal almost invariably used 
is known as the “No. 14 type." Details and also a sketch 
of this type of terminal were given by Mr. F. G. C. 
Baldwin in his paper ‘‘Some Considerations іп the Mani- 
pulation of Dry-Core Telephone Cables" before this In- 
stitution.* It consists essentially of two elements, a galvan- 
ised castiron box and a porcelain block for mounting 
lock-nut terminals; 6-ft. or 9-ft. lengths of dry core cable— 
fitted at either end as desired—are fanned out on the back 
of the terminal posts, the back.being filled in solid with 
compound. The terminals are made in standard sizes, 11, 
16, and 26 pairs. In order to connect them to the dis 
tribution cable it is necessary only to make a straight joint 
on to the end of tne stub cable with which they are supplied. 

An alternative cable terminal which is used to a limited 
extent in some parts of the U.S. is known as the '*No. 8." 
This type is enclosed by a circular tin top, but, although it 
represents a satisfactory cable terminal in many respects, 
the No. 14 tvpe is usually preferred. 

(i) Loading coils.—For aerial cable loading the pot may 
be mounted on a pole, or placed in a manhole at the foot of 
the pole, or buried in the ground close to the pole. In tne 
second and third cases an insulating joint is required. 
Wherever possible the first method is adopted, as much 
shorter stub cables are then required. А single spindle 
pot is attached to the pole by means of brackets ; for multi- 
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Fic. 14.—H-POoLE FIXTURE FOR CARRYING LoADING-COIL CASES 
spindle types a small platform is erected on the pole. А 
full-size toll cable, to load which completely will probably re- 
quire five or six pots, necessitates the erection of a special H 
structure. This consists of two poles erected about 16 ft. 
apart in line with the route. СА steel girder (channel) is 
erected between the poles, the whole structure being suit- 
ably braced and supported for carrying the pots, as shown 
in “is. 14. The complete structure provides an inexpensive 
and thoroughly stable means of accommodating the loading 
equipment for aerial cables. 

(To be continued.) 
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Heat Runs on Oil-Immersed Transformers.—In No. 4 of that 
excellent series of booklets issued by Johnson and Phillips, 
Ltd., and known as “Transformer Abstracts," a thorough and 
omprehensive treatment of the several alternative methods 
Cf testing for temperature rise finds place. 
Ө сыг» 
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Puitirs’ Recorp At Las. Third edition. (Geo. Philip 
and Son, Ltd. 10s. 6d. net).—Geography has always been 
a subject of the utmost importance to the commercial 
classes of Great Britain because our old trade supremacy 
was built up largely on foreign exports, and in view of the 
great efforts now being made to win back that export trade 
which has fallen away so terribly during the last two 
years, it is essential that all associated with British industry 
should have a thorough grasp of geographical facts and 
figures as weil as of the requirements of the particular 
country or countries with which their trade is more directly 
associated. The new edition of this Atlas, which has just 
been placed on the market by Messrs.- Philip, should there- 
(cre prove of direct value for office and home reference. It 
includes the whole of the territorial changes which. have 
been affected bv the post-war treaties, and there are in all 
128 clearlv printed pages of maps, together with a very 
useful index, so that the book is altogether remarkablv 
good value for the modest price asked for it. ` 

Wuo’s WHO IN ENGINEERING. Second Annual Issue. 
Edited by John Ed. Sears. 760 pp. (Sears, 31s. 6d. net.) 
—The growth from 428 pp. in the preceding issue (1920-1) 
to 760 pp. in this issue (1921-2) has been on the lines of 
the first issue, i.e., no new features have been introduced 
but all sections have grown, so that they are now verv 
complete. Thus the work, valuable as it was originally, 
is now much more so and constitutes a most handy and 
useful reference book, especially as the particulars given 
concerning engineers (personal and professional) and 
engineering companies is restricted to important leading 
information, and is not in any sense "adulatory." Some 
alterations in the headings of the various sections have 
been made, and their order has been altered—to the 
improvement of the work. For some reason the section 
“Associations of Employees” has been omitted. This, in 
our opinion, is a mistake, and we should like to see it re- 
irstated in the next issue, as without it the work is 
incomplete. Im all other respects the 1921-2 issue is much 
ahead of the preceding issue, both in arrangement and 
comprehensiveness, and it should enjoy a large demand. 


Gears AND GEARING. Ву S. Bramley-Moore. 152 рр. 
146 Figs. (Larby. 12s. 6d.)—Practically all engineers are 
interested in gearing in some form or another, and, with 
the recent development and perfection of gearing for the 
transmission of big powers through big speed reduction, it 
is now more than ever necessary that the broad principles 
underlying the design of commercial gearing should, at any 
rate, be generally understood. This book, with its excellent 
diagrams, charts and photographic reproductions comes on 
the market, therefore, at a time when such a work is 
wanted. The author subdivides the subject thus:—Spur 
gears spiral and worm gears, bevel gears, special types 
He treats each fully from the point of view of design and 
manufacture, showing which system of manufacture is most 
suitable in each case. Attention should be drawn to the 
following points, which are perhaps among those of especial 
interest: The question of * standard pitches" for spur gear- 
ing is thoroughlv gone into, and the three different methods 
of calculating the tooth and overall dimensions contrasted 
and criticised from all points of view.. With regard to 
spiral gears with standard normal pitches, a new solution 
is put forward. It appears to be easv, simple, quick and 
accurate, involving the use of the “B. and B." (Bostock 
and Bramlev) spiral gear chart, which is easv to read with 
accuracy over a wide range. Involute tooth design has also 
been tackled from a new point of view, and valuable charts 
| show the ratio between sliding and rolling for all combina- 
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tions of gear teeth from 10 to 500 with pressure angles of 
144 degrees and 20 degrees respectively. After involute 
gears, designed in accordance with the principles described, 
are made it is argued that they will transmit more power 
with longer life than ordinary gear formule indicate. New 
formule are, therefore, given as a result of practical 
experience and as representing the latest information on 


the subject. New and original data is also to be found on 
worm gears, Hob design and the measurement of gear 
teeth. 


First Ақмол. REPORT OF THE ELECTRICITY Commis- 
SIONERS. ‘102 pp. Мар. (H.M. Stationery Office. 3s. 
net). —This document will be read with interest, forming 
as it does, a useful. summary of the development of elec- 
tricity supply in the United Kingdom prior to the passage 
of the Electricity Act of 1919; a survev of the powers and 
duties vested in and delegated to the Commissioners under 
the new régime; and a record of what has been done bv 
the Commissioners during their first! vear of office. In 
addition there are a dozen appendices which, together with 
the special map there included, give much valuable in- 
formation concerning the Provisional Orders now extant, 
the Electricity Districts provisionally determined, consents 
to extensions, special orders, etc. The Report is well 
arranged for rapid reference, and it is obviously a docu- 
ment which should be studied by everyone interested in 
the conditions : and progress of electricity supply in this 
country. It is clear that the Commissioners are achieving 
a great deal at moderate expense, and as their labour will 
affect, directly or indirectly, evervone in the electrical in- 
dustry—to sav nothing of its broader, national aspect— we 
wish them well in their difficult and responsible duties. 
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Trade Notes, 
Messrs. Julius Sax & Ce., Ltd., of 24a, High Street, London, 


W.C. 2, have just issued a new catalogue of electric bells and 
light accessories, etc. The name of this firm has been intimately 
associated with the manufacture and supply of good quality 
bells, indicators, burglar alarms, etc., from a time long prior to 
the birth of the majority of the readers of this paper, and the 
catalogue now before us shows every sign that the control 
of the company is in the hands of men who intend to maintain 
the reputation belonging to the name of “ Sax.” Not only 
does the catalogue contain illustrations and prices of all kinds 
of bells, indicators, relays, etc., as mentioned above, but there 
are also many pages of very clear wiring diagrams, showing 
exactly how the installations should be carried out in order 
to obtain perfectly satisfactory results, and they make the book 
invaluable to contractors, foremen and others who have to 
supervise or carry out the work. All trade readers should write 
for the catalogue at once, mentioning this paper. 

À pamphlet. of interest to all interested in the lubrication of 
plant and machineiy is the third revised edition of '' Germ 
Process ” Motoils pamphlet issued by the patentees of the 

“Germ Process,” viz., Henry Welle Oil Coy. (11, Haymarket, 
S.W. 1). Much of the subject matter presented has not appeared 
elsewhere, and as it is presented in a clear, simple and straight- 
forward manner, advantage should be taken of the company’s 
offer to send a copy to ary bona fide inquirer. 

In Bulletin No. 13B, now issued as a supplement to 13А, by 
Fraser & Chalmers Engineering Works (Erith, Kent), a descrip- 
tion is given of the Company’s single stage impulse steam turbines 
for small outputs, as required for driving exciters, boiler house 
auxiliaries, fans, gas blowers, etc. 

For use where it is necessary to have a strong light over a 
small area and where it is impossible or undesirable to use large 
shades or reflectors, a desirable lamp is the Osram Axide Type. 
In this lagyp-the filament is mounted at right angles to the axis 
and the intense downward illumination may be further enhanced 
by an opal reflector which may be fitted closely to the upper half 
ofthe bulb. Full particulars are given in leaflet O.S. 2544, to 
be obtained from the General Electric Ce., Ltd. 

Supplementing the forcible and effective showcard calling 
attention to the Ediswan '' Fullolite " lamps by an illustration 
showing a boxer practising on the lamp arranged as a punch 
ball, and bearing the inscription “ Hold the World's Light 
Championship,’ the Edison Swan Electric Co., Ltd. (Ponders End, 
Middlesex), have now issued a small dignified showcard in 
colours informing us that ''Fullolite ” lamps give perfect 
sha without glare and are made in sizes from 30 watts 
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PITMAN'S - 
TECHNICAL PRIMERS 


“ Pitman's Primers are all notable for the amount of in-. 
formation expressed clearly in a small space."—TuE МАМ- 
CHESTER GUARDIAN 


HYDRO-ELECTRIC DEVELOPMENT. - 
Ву J. W. Meares, F.R.A.S., M.Inst.C.E., M.LE.E. 
THE ELECTRIFICATION OF RAILWAYS. 
By H. F. Trewman, M.A. 
ELECTRICITY IN STEEL WORKS. 
By W. McFarlane, B.Sc. 
MODERN CENTRAL STATIONS. 
| Ву С. W. Marshall, B.Sc. 
THE EE TRANSMISSION OF ENERGY. 
v W. M. Thornton, D.Sc. . 
INDUSTRIAL AND POWER ALCOHOL. 
. By К. C. Farmer, O.B.E., D.Sc., 
WATER-POWER ENGINEERING. 
` By F. F. Fergusson, A.M.Inst.C.E. 
BOILER INSPECTION AND MAINTENANCE. 
By R. Clayton. 


“ We can strongly recommend the book to all interested in the 
efficient and economical maintenance of boilers."—ENGINEER- 
ING on Boiler Inspection and Maintenance. | 


HIGH TENSION SWITCHGEAR. 
у Н. E. Poole, B.Sc. (Нопз.). А.С.С.І., АМІЕЕ. 

HIGH-TENSION SWITCHBOARDS. 

By the same Author. 
POWER FACTOR CORRECTION. 

By A. E. Clayton, B.Sc., A.K.C., A.M.I.E.E. 
ELEMENTS OF ILLUMINATING ENGINEERING. 

By A. P, Trotter., M.I.E.E. 
COAL-CUTTING MACHINERY. 

By G. E. F. Eager, M.Inst.Min.E. 
GRINDING MACHINES AND THEIR USE. 

By T. R. Shaw, M.I.Mech.E. 
BELTS FOR POWER TRANSMISSION. 

By W. G. Dunkley, B.Sc. (Hons.). 
CONTINUOUS CURRENT ARMATURE WINDING. 

By F. M. Denton, A.C.G.L, A.M.I.E.E. 


Ph.D., F.I.C. 


** The book will be appreciated and enjoyed by all those who: 
have found the principles of armature winding to be trouble- 
some; and particularly by those who have been worried by. 
wave ‘winding.’ '—TuE ELECTRICIAN on Continuous Current 
Armature Winding, 


TIDAL POWER. 
By A. Struben, O.B.E., A.M.LC.E. 
THE ELECTRIC FURNACE. 
By Frank J. Moffett, B.A., M.I.E.E., M.Cons.E. 
SMALL SINGLE-PHASE TRANSFORMERS. 
By E. T. Painton, B.Sc. (Hons.), A.M.I.E.E. 
PNEUMATIC CONVEYING, 
E. G. Phillips, M.IE.E. A.M.I.Mech.E. 
MECHANICAL HANDLING OF GOODS. 
By C. Н. Woodfield, M.I.Mech.E. 
ELECTRO- DEPOSITION OF COPPER. 
y C. W. Denny, A.M.I.E.E. 
DIRECTIVE WIRELESS TELEGRAPHY. 
By L. Н. Walter, M.A., A.M.I.E.E. 
TESTING OF CONTINUOUS-CURRENT MACHINES. 
By C. F. Smith, D.Sc., M.I.E.E., A.M.I.C.E.. 


“The work forms a valuable groundwork for practical 
training on the test-bed."—ENGINEERING PRODUCTION on 
Testing of Continuous Current Machines. 


Each 2/6 net of Booksellers. 


Complete List, post free, from 


SIR ISAAC PITMAN & SONS, Ltd. 
Parker St., Kingsway, London, W.C.2 
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The Electric Heating Cempany (Croydon) have issued a new 
folder illustrating and pricing their “ Elect ” iron, a substan- 
tially made electric fire of 14 kw. loading (two elements, one 
controlled by rotary switch and one by wall plug), 2, 3, 4 and 
6 pint kettles, and thcir new 800 and 1,000 watt electrically 
heated soldering iron stove. Each stove takes two irons. We 
have previously described this.stove and regard it as a very 
useful device worthy of careful consideration by users of soldering 
irons as it is extremely economical and safe to use. 


. Users of leather belting are asked to write to W. H. Willcox 
and Co., Ltd., (32-8, Southwark Street, S.E. 1), for their de- 
scriptive price list. The Company have had over 40 years 
' practical expert experience in the manufacture of leather belting. 
. They also invite enquiries from users of multi-tubular boilers 
- for the Willcox Ramoneur boiler tube cleaner—a device which 
_ keeps the tubes free from soot and ash dust, etc., without the 
necessity for shutting down the boilers. 


Callender's Cable and Construction бо., Ltd. (Hamilton House, 
‚ Victoria Embankment, Е.С. 4), announce that they are now 
. quoting special net trade prices for r/.044in. and 3/.029 in 
N. A. taped and braided wires. 

A new catalogue section (No. X.4), dealing with condenser 
protective gear for dissipating voltage surges has now been 
issued by The General Electric Ce., Ltd. Its purpose is to 
cover the apparatus, the use of which is described in the 
G.E.C. Bulletin No. то (previously reviewed in our columns). 
Dimensions, costs, prices and other particulars of Moscicki 
condenser batteries, Giles’ valves, water jets, electrolytic 
arresters, choking coils and various disconnecting switches 
(with and without resistance and inductance) are con- 
veniently set out, together with excellent line diagrams. 
. The compilation of such a compact list on this (in this country) 
: little known subject must have involved extensive labour. 


Leaflets from Chas. 8012 (83, George Strect, Baker Street, 
W.1.), illustrate some of the latest designs of coloured silk 
shades for which this manufacturing firm is well known to the 
trade. A lighting novelty for the boudoir is the '' Trinklite "' 
(Reg. Trade Mark 420455), which is a combination of trinket 
box, pin-cushion, watch-stand, electric light stand and shade 
all carried out in pleasing colourings. 


Insulating varnishes and compounds and their practical 
application are well detailed in a booklet to hand from Griffiths 
Bros., and Co., London, Ltd., of Macks Road, Bermondsey, 
. S.E.16. This important firm of manufacturers of ename 1 

varnishes, paints, colours, etc., are to be congratulated on the 
- information presented. 


A very complete catalogue of domestic office and works 

_ telephones, suitable to meet various requirements, from the 

smallest to the largest installations,is to hand from the Edison 

_ Swan Electric Co., Ltd. (Ponders End, Middlesex). Wires, plugs 

and jacks, magnetos, batteries, etc., etc., are also listed and 

' priced so that, together with the many useful diagrams, the 

. publication should prove of the utmost use to contractors and 
. other engincers. 


. Various Items. 


Salesmanship.—The next E.D.A. salesmanship conference will 
: take place on Friday, February 17.- On this occasion the con- 
' ference will commence at 7.30 p.m. in order to allow more time 
for discussion. | , | 

Exhibition of Industrial Labour Saving Devices. —^ special ex- 
hibition of Industrial Electrical Labour Saving Devices, including 
electric drills, grinders and polishers; etc., will Ье held in the 
General Electric Co's Industrial Showroom on the Lower Ground 
Floor of Magnet House, Kingsway. The Exhibition will be 
opened on Monday, February 6th, and will continue throughout 
the week from 2.30 until 6 p.m. daily. s 


. Central Station Voltages and Charges.— This is the title of a new 
. and handy little booklet which has just been published by Messrs. 
S. Rentell and Co., Ltd. of 36, Maiden Lane, London, W.C. 2. 
It contains a very comprehensive list of the principal central 
stations of the U.K., with useful particulars in connection with same. 
For instance, the ownership of the undertaking, name of the chief 
‚ ог resident engineer, voltage of supply at consumer's terminals, 
"price charged per unit, etc.. It will therefore appeal to every 
commercial man who has to supply plant or accessories on the 
basis of such information, and should in fact be invaluable to bim. 
. The price is only 1s. 2d. net post free, ` | 
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Preston.—A mong forthcoming electrical extensions it is 
proposed to erect a generating station on the south side of the 
Ribble with provision for two 10,000 k.v.a. turbo-alternators. 

Prevention of Cerrosion.—The Inst. of Metals has just issued 
a practical pamphlet of 32 pages giving in summary form the 
results of over ten years research into the causes and prevention 
of corrosion in condenser tubes. The pamphlet, which is one 
that will appeal particularly to all engineers, can be obtained, 
price 2s. 8d. post free, from the Inst. of Metals, 14, Members' 
Mansions, Victoria Street, Westminster, S.W.r. | 

© The Outline of Science.’’—Part 6 of this splendid serial 
commences with a {very interesting and instructive chapter 
dealing with electrons, lighting, dynamos, etc., following on to 
light, energy and matter, together with a section touching 
on the Einstein Theory. Then follows a chapter on the influence 
of the tides, after which Chapter 9 deals with the wonders of 
Microscopy, in which there are some splendid illustrations of 
objects with which we are more or less well acquainted in their 
minute natural state. 

Blackburn.—As a result of the poll of ratepayers on that 
clause of the Parliamentary Bill seeking powers to extend 
the tramway system, and to institute motor-omnibus services 
in and bevond the borough, which section was rejected at the 
recent statutory meeting of the ratepayers, a majority against 
the proposals of 6,285 was obtained. Only 20 per cent. of the 
electorate polled. The result is a triumph for the Commercial 
Motor Users Association and the Road Transport Association, 
who have conducted a vigorous campaign against the Bill. 

Tenders Invited.—The  P.M.-G.'s. Dept., Brisbane, invites 
tenders for the supply and delivery of :—Testing and telegraph 
instruments (including D.C. ammeters, A.C. bridge, condenser 
coil, condensers, crosstalk meter, detectors, milliammeters, 
polarised relays, artificial telephone cable boxes, etc.) Stores 
Schedule No. 549. Tenders will be received at Brisbane up 
to April 19. Specifications, conditions and tender forms relating 
to this contract may be consulted by U.K. firms interested 
on application to the D.O.T. (Room 50), 35, Old Queen Street, 
London, S.W.r.—-——The P.M.-G.’s Dept., Adelaide, invites 
tenders for the supply and delivery of:—1i2 adjustable con- 
densers for use on telegraph duplex circuits. (Schedule 
No. 613). Tenders at Adelaide by April 54 Tender forms may 
be consulted at the D.O.T. (Room 49), 35, Old Queen Street, 
London, S.W.r. КЕ 

Meetings.— The Junior Inst. of Engineers will meet on Friday, 
зга inst., at Caxton Hall, at 8 p.m.. “ Utilisation of Waste 
Heat from Internal Combustion Engines,” by Major W. 
Gregson (slides). Also on Friday, roth inst, at 8 p.m., Questions 
and General Discussions. And on Friday, 17th inst., at 8 
p-m., “ Water Purification for Boiler Feed Purposes," by W. J. 
Leaton (Member). The Inst. of С.Е. meet at Great’ George 
Street, Westminster, S. W.r., on Tuesday, 7th inst., at 6 p.m. 
Paper : “ Hydro-Electric Installations of the Barcelona Traction, 
Light and Power Company, by Horace Field Parshall, D.Sc., 
M.Inst.C. E. 1.Е.Е. Informal Meetings.—The following pro- 
gramme for this month has been fixed :—6th, '' Some Practical. 
Applications of the Thermionic Valve," Mr. J. Joseph; 13th, 
“The Evolution of a Staff Trade Union," Mr. J. H. Parker ; 
20th, '' On the Emergency Use of Oil Fuel during the recent 
Coal Strike," Mr. E. F. Hetherington. All will be held at the 
Inst. Building at 7 p.m. Mr. T. J. Gueritte, President of 
the Soc. of Engrs., will deliver his address on Monday, the 
6th inst., at 5.30 p.m., in the Apartments of the Geological 
Soc., Burlington House, Piccadilly. 

Calendars.—The Macintosh Cable Co., Ltd., of 22, Jewin St. 
London, E.C.1, are issuing very useful little desk note pads which 
are fitted with a neat calendar for the current year, and we are cer- 
tain that these will be useful to all who are fortunate enough to 
possess them. The Company will be pleased to send one to any 
reader on receipt of trade card. TheChloride Electric Storage Co. 
Ltd., have, as usual, favoured us with a refill for their special diary 
calendar base, and it has been put into regular office use with ut 
delay. A monthly tear-off calendar with a charming illustration in 
colour, entitled ‘‘The Bluebell Wood,” is being issued by Messrs. 
R. A. Evans, Ltd., Lift Engineers, of Prosperity Road, Leicester. It 
is certainly very attractive. Anotherexcellentadvert. isthecalendar 
issued by Mr. D. C. Bate, of 16, John Dalton Street, Manchester, 
who deals in everything electrical, and as such will be glad to receive 
enquiries. It consists of six separate sheets, each containing the 
dates for two months, and illustrating in colour six different pictures, 
by Lawson Wood, of * Rumours and How they Arise”. They are 
most amusing, and we congratulate Mr. Bate on his choice of an 
annual advert, which is likely to keep his name prominently before 
his clients. | си ul 
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THE ELECTRICAL WHOLESALERS. 


A happy family gathering of between 70 and 80 
members of this young but decidedly virile federation 
met at the Trocadero on the 2nd inst. to enjoy their 
annual dinner and reunion under the presidency of 
Mr. H. Boden-How, of Sheffield, who made an excellent 
chairman, and incidentally added humour to the loyal 
toast by adding thereto the Prince and ‘‘ Princess " of 
Wales. To the former he referred with enthusiasm as 
the Empire’s best commercial traveller, a remark which 
was cordially endorsed by all of us, but the latter 
puzzled everyone until he mentioned Princess Mary 
and her approaching wedding. To her we all wished 
the best of good fortune, and then Mr. Albrecht, the 
past president, proposed the toast of '' The Kindred 
Associations.” In the course of his speech he referred 
to the early history of the federation and the fact that 
the first few years had been spent mainly in the work 
of organisation, which were now ending іп a feeling’ of 
strength and also of increased responsibility. In fact, 
the Federation as such had found that it was like a 
cog-wheel in the large machine of the electrical 
industry, but the spirit of moderation and good fellow- 
ship which was evinced generally among the various 
federations and associations connected with the trade 
would help those cogs to work smoothly in that 
machine. He referred to the increase in the number of 
oficial guests, and after quoting their names he con- 
cluded by stating that in his opinion many of their 
existing trade difficulties were due to the fact that they 
were really still a very young federation and that the 
correct thing was for the contractor or the factor to 
built up a better selling organisation than the manu- 
facturer and thus relieve him of that part of his work. 

Mr. D. N. Dunlop, who replied on behalf of the 
Beama, referred to the foundation of that association 
in 1910 when the electrical industry was undoubtedly 
in a bad way, with the possible exception of the Cable 
Makers’ Association. He said there were no rings in 
the Beama, only squares, and that the effect of the 
association generally had been to bring the industry 
into a very much healthier state. He extended a 
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cordial welcome to the Electrical Wholesalers’ Federa- 
tion to discuss with the Beama any points in which 
they could work for mutual betterment. He referred 
also to the cost of labour, and said without hesitation 
that there is no manufacturer in this country who seeks 
to lower wages merely for the sake of lowering them. 
As a nation we do our best when our backs are against 
the wall, and he was most anxious that some kind of 
committee or council should be established which would 
bring together every part of the industry in order to 
overcome the various problems now before us. 
Altogether an excellent speech of which we should 
have much liked a verbatim report. it got to the heart 
of things in a very practical manner. 

On behalf of the Elma, Mr. Fletcher referred to 
Mr. Albrecht's remark that the various associations 
were like cogs in a wheel and agreed cordially there- 
with. He thought the matters which were being dis- 
cussed between his association and the E.W.F. would 
be settled satisfactorily in a very short time, and then 
made a humorous feference to the first order for 
10,000 lamps which he had ever received, and on the 
strength of which he had gone back to the office and 
got a rise. 

Mr. James Macgregor, president of the C.M.A., 
referred to the Joint Industrial Council and how jt 
had helped to smooth over possible labour difficulties. 
Mr. Tate, secretary of the E.C.A., thought that a 
very hearty vote of thanks was due to Mr. Hughman, 
of the Electrical Times, for the correspondence which 
he had inserted in his paper during the past four 
months, with the result that a certain conference was 
to be called in the near future, while Mr. J. W. 
Beauchamp, director of E.D.A., said that he hoped 
they would all read the 4 pp. of * The Gospel According 
to E.D. A." which he would have ready for the proposed 
informal conference on February 13, and remarked 
that the success of his association was due to the 
cordial support which it had received from all sections 
of the industry. 

A very pleasant personal touch was then given to 
the proceedings when the president called on Mr. 
R. W. Smith to make a presentation on behalf of the 
members of the federation to Mr. A. G. Beaver, who 
had acted so capably as the secretary during the last 
six years, a. position from which he unfortunately had 
to retire owing to the demands of his own business. 
Mr. “ Bobhy " Smith then made an excellent and at the 
same time humorous speech dealing briefly with the 
early history of the E. W.F., and the great part which 
Mr. Beaver had taken in bringing it to its present 
high position. Не then asked Mr. Beaver to accept 
the gift, which consisted cf a verv handsome silver tea 
and coffee service, standing on a large silver salver 
bearing an engraved inscription recording the good 
wishes of the donors, together with a cheque for £100. 
Mr. Beaver expressed his thanks in an able and sincere 
speech, after which Mr. Dodds proposed * The Presi 
dent," who duly replied, and then Mr. Donovan made 
some very flattering remarks about the regular electri- 
cal Press, alluding tactfully to the late Mr. T. E. 
Gatehouse and also to the integrity and sincerity with 
which it was conducted. With the toast he coupled the 
name of Mr. R. W. Hughman, of the Electrical Times, 
and Mr. Hughman replied most ably for himself and 
confréres in a speech containing humorous references 
to the letter E as a common factor in all the electrical 
associations except the C.M.A., which had to take 
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refuge behind the B.E.A.M.A. At any rate it 
worked out that they all seemed to equal E.D.A., and 
finally our hosts, the E. W.F., could rest assured that 
they had the wholehearted support of the electrical 
Press. 

An excellent musical programme also added to the 
pleasures of the banquet. The artistes included Miss 
Dorothv Gecrge and Miss Hilda Bertram, also Mr. 
Clay Thomas and Mr. George Buck, with Mr. Fred. 
Arthur at the piano. Altogether a very harpy evening. 

| 5. К. 


ELECTRICIANS’ PENKNIVES. 

By courtesy of G. W. Gill, Ltd., Central Works, 
100, West Street, Sheffield, we are now able to supple- 
ment information given in Electricity for January 13 
by a description of a knife made by them especially 
for electrical workers. This knife is all steel and has 
a good forged blade with a cutting edge 3 in. long. 
A small projection at one end of the handle make two 
strong spanners, one for removing the screws of 
contact breakers and one for adjusting the platinum 
points. Insulated wire can be stripped and cleaned 
with the blade, while to cut wire.a pair of wire cutters 
is included, the handles being formed by handle of the 
knife and the blade. These cutters are well designed, 
as when the blade is open they are right out of the 
way and when the blade is closed there are no project- 
ing sharp edges or corners to damage the pocket— 
every part being bevelled. 

The length overall is 61 in. 
rule divided 1-8th, 1-16th, 1-32nd and 1-G4th in., also 
-5 mm., is also provided, and, as the tool is strong] 
made, we think that electrical workers should find it 
a combination tool of very great’ value. 

It is on the lines of a design which we have felt is 
wanted, and the makers have solved the problem of 
providing wire cutters in such a wav as to be harm- 
less in all respects when the tcol is. being carried in 
the pocket. We would suggest to Messrs. Gill that 
the substitution of a 3-16th in.' screw-driver for the 
spanners would make the ‘ knife ” into a combination 
tool of even greater value to the general electrician 
than the design before us—the knife, screw-driver and 
cutting pliers are the making of the practical electrician. 
In cur cpinion there is room for both designs, as we 
trust Messrs. Gill will experience. С 

———— 


THE INTERCONNECTION OF А.С. POWER 
STATIONS, 


——— -~ = 


Messrs. L. Romers and J. B. Palmer read a paper on the 
above subject before the IL.E.E. on the 2nd inst. 
‚ This paper discusses the special factors to be considered 
in designing an interconnecting link between two alternating- 
current power stations, with particular reference to power 
factor and power factor control. Equations are given in the 
Appendix for determining the power factor of the line 
current. with anv given load and voltage boost, and the 
voltage boost required to transmit any given load at a given 
power factor. The three possible conditions of voltage 
relationship between the power stations, and their effect on 
the power facto- of transmission, are stated. Various types 
of booster for controlling the power factor are discussed. 
and the effect of power factor variation is pointed out, and 
the desirability. of fully considering and deciding on the 
power factor of transmission before installing a line is 
emphasised. | 


А 4-in; Chesterman | 


lables are given to illustrate the effect of transmission 
power-factor on the cost of transmission and on station 
power-factors, while the svnchronising power of the line is 
briefly discussed and its value is worked out in the Appendix. 
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WIRELESS. 


Two papers were read at the LE.E. Wireless Section 
meeting on the ist inst., In the first, by Dr. J. Erskine- 
Murray and Mr. B. Williams, there is described a method of 
measuring the decrement of a distant transmitting station, 
Which is based on the fact that if a coil be in a plane 45° 
off the bearing of the station, the current induced in it is 
1/ V2 of that when on the bearing. This relation is used 
to get the value of the capacity which will give half the 
square of the current and hence give the decrement by 
Brandes's method directly from the values of the capacities. 

In the second paper, Dr. Erskine-Murray and Dr. J. 
Robinson criticise the differences between directional trans- 
mission and reception as used in navigation and describe 
in particular a number of directional transmission methods 
which have been developed bv the Roval Air Force. These 
methods include several m which the determination of a 
bearing depends on the timing of the moment of equality 
of signals as heard in the receiver, and also include a new 
class of directional transinitters in which a characteristic 
of the radiation, such as a particular wave-length, is allotted 
to each direction in azimuth. 


ELECTRIC VEHICLES. 

At the meeting of the I.E.E. Informal Section on Jan. 23, 
Mr. R. J. Mitchell opened a discussion on Electric Vehicles 
under the chairmanship of Mr. R. Grierson. 

In spite of the simplicity of control the electric vehicle 
had not made the progress expected of it, said Mr. Mitchell. 
In the past this was due largely to the low cost of fuel 
for the petrol vehicle, while the high first cost of the electric 
vehicle was today made to seem extravagant by the very 
low prices obtainable for second-hand lorries. Yet the 
electric vehicle was particularly suitable for internal town 
transport. To the objection that it is extremely slow he 
would replv that this does not matter at all. Nor is it 
апу longer true that the battery does not permit a reasonable 
day's work from one charge. With conditions of most large 
towns where widening of the streets is a counsel of per- 
fection all too impracticable, the electric vehicle which 
does not commit the nuisances of smoke, smell and noise 
must ultimately become supreme. Another important con- 
sideration was its greater conservation of road surfaces. 
The electric vehicle was easily adapted to special equipnient 
such as tipping gear, cranes, elevating apparatus, etc., which 
with other vehicles can only be obtained in a roundab ‘ut 
way. He read testimony to the merits of electric vehicles 
from the experience of many Corporations and large com- 
mercial users, showing in some instances most re- 
markable saving in time and handling, and he appealed for 
fuller co-operation and help in the matter of charging facili- 
ties from Supply Engineers. In regard to improvement in 
electric vehicles the last word in battery design had not vet 
been said, and he thought the В.Е.А.М.А should offer 
a 4,100,000 prize for a battery giving, say, 40 watt-hours 
per lb. If a stare in the rovalties on this battery were 
stipuiated there would be no need to set aside a reserve for 
the prize money. The chassis was not perfect either, it 
could be enormously improved and lightened bv better 
materials. Further, he had found wheels that could with 
safety, even improvement, be pared down 23 cwt. per set. 

Mr. A. W. Blake, of Willesden, opened the discussion 
with a glowing testimony to the virtues of electric vehicles 
on municipal duties. He spoke from experience of manv 
years and at present is associated with eighteen electric, as 
well as several petrol vehicles. Every electric. vehicle is 
working every dav, and his figures of working hours show 
an astonishingly good service, and freedom from even minor 
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breakdowns. Questions of running cost and of speed could 
not be answered summarily, as conditions and duties vary 
зо, but he is able to let out 5:ton electric vehicles on hire to 
the Surveyor's Dept. at +55. per day (including driver and all 
charges), and make a profit on it. Mr. Blake thought that 
one of the first duties of the clectric vehicle was to abolish 
the tramcar; and it was notable how few friends the trams 
had ameng subsequent speakers. 

‚ Mr. N. Murphy continued the appeal for less apathy from 
Supply Engineers. He reminded them that the consumer 
comes to the door for supply and he declared that if this 
vehicle is not taken seriously, the vehicle makers will per- 
force provide their own charging facilities. 

Mr. A. G. Whyte recalled the statement that the Cleansing 
Superintendents had done more for the electric vehicle than 
all the Station Engineers. Mr. F..Jackson said the early 
failures of the electric vehicle that still prejudice opinion 
were with cabs and motor "buses, requiring relatively higher 
speeds, but the commercial vehicle is not a touring car and 
can return to its base. Further, the electric vehicle user 
will probably employ a fleet and could consequently arrange 
his own charging. He spoke of the Railway Companies in 
London cach emplovings 10,000 to 12,000 horses on local 
transport, Mr. W. E. Warrilow did not agree that the 
Station Engineer was always apathetic. He recalled а long 
journey years ago where charging points had been arranged. 
At one station their orrival was so keenly anticipated that 
the charging leads were passed out to them already alive. 

Messrs, A. F. Farmer, W. E. Rogers, E. W. Epton, W. 
J. Minton, W. R. Montgomery, G. Y. Fraser, E. G. Ken- 
nard, E. А. Scarborough, and R. Grierson also spoke. 

Mr. R. J. Mitchell, in his reply, dealt with the question of 
regenerative control on electric vehicles. His opinion is that 
if vou can ensure that the driver will take the fullest ad- 
vantage of the opportunities it may afford, this system would 
be desirable. ii 


— — —— 


AUTOMATIC TELEPHONES IN NEWSPAPER 
OFFICE. " 


РА 


— — — 


Considerable interest attaches to the recent opening at the 
offices of the Liverpool Courier and Express of an automatic 
telephone exchange linked up with the public service. 

A distinguished company was present at the ceremonv, Sir 
Wm. Noble (Engineer-in-Chief to the P.O.) officiating, 
while among the apologies was a letter from Mr. Kellaway, 
the P. M.G., who wrote :— 

“I have heard with great interest of the installation 
of an automatic telephone exchange in the offices of 
the Liverpool Courier. This is the first private auto- 
matic exchange which has been installed in a news- 
paper office in Great Britain, and I congratulate the 
Liverpool Courier on the enterprise shown by this new 
departure.” | 
The system installed, which is'the “Relay” system, 

developed and made by the Relay Automatic Telephone 
Co., Ltd. (Marconi House, Strand, W.C.2), as described in 
previous issues of ErrcrRiciTY, came in for very favourable 
criticism by Mr. A. Burchill (Managing Editor of the 
Liverpool Courier and Express) who, in the course of his 
remarks, said :— 

"When we decided to install the automatic telephone 
into this office we came to the conclusion, backed up not 
merely by theory, but by the actual experience of some 
Govts., some public authorities, and some great business 
concerns, that the relay system is thé' simplest, the quickest, 
the most secret, and in everv respect the most effective for 
all purposes which the wit of man has yet devised. Our 
ludgment is, I think, confirmed by the fact that the British 
Post Office is now prepared to supply anv subscriber with 
this system on rental, and that, in itself, is evidence of 
the alertness of the P.O. mind, its readiness to adopt 
and apply in practice any invention, and any fresh method 
of improving its administration, which, like so many other 
Public services, has suffered in consequence of the war, 
and, undoubtedlv, cannot be compared in point of efficiency 


with that of some other countries,- Perhaps if the P.O. | 


is left free to work out its own salvation, and is only 
subjected to the right degree of wholsome pressure instead 
of venemous and vindictive criticism, it will, by and by, 
attain the high ideal towards which, as we all know, Sir 
Wm. Noble and his colleagues are earnestly striving. 
ere 


MOTOR CAR ACCESSORIES, 


A well-illustrated and thoroughly comprehensive catalogue 
of the entire electrical equipment for the modern private 
or commercial motor car is that of S. Smith and Sons 
(Motor Accessories), Ltd., 179-185, Great Portland Street, 
W.r. Particularly interesting is the “C.C.” Section in 
which are to be found fully illustrated particulars of the 
most recent development of the Smith starting and lighting 
system, which comprises several well-thought-out details 
in conjunction with dynamo, motor and switchgear, Besides 
lanterns, lamps, motor car cable, accumulators and other 
electrical accessories which have to be specially designed 
for motor car and lorry use, the M.L. Magneto is very 
fully described. ‘he component parts of the different tvpes 
are conveniently illustrated and listed. 

The “F.F.” section of the catalogue contains a choice 
selection of the latest designs of interior fitments, trunks, 
travelling cases, mascots, etc., while in the * M. M." section 
particulars of motor clothing, luncheon baskets, etc., are to 
be found. 

Particulars of the Vale Flexible-Drive Dynamo to hand 
from the Vale Engng. Svndicate (8-11, Brown's Buildings, 
St. Mary Axe, E.C.3) show that this device (a patent 
for which has been applied for) is intended in the smaller 
size for motor cycles and in the larger size for light cars. 
The 4-volt dvnamo is waterproof and is fitted with standard 
and interchangeable ball-bearings. Ап automatic switch 
cuts-in when the dynamo’ speed attains a certain pre-deter- 
mined value and cuts-out when the speed falls again to this 
value. To prevent damage being done to the armature 
shaft by back-firing or a sudden increase of speed, as is 
peculiar to motor cycles, the drive is of the slipping clutch 
type. It is easily fitted to any machine with flywheel or 
belt-pulley. The arrangement briefly referred to above 
should effectively prevent damage being done to accumu- 
lator bv over charge or to the lamps by excessive voltage. 
To facilitate efficient conversion from acetylene lighting the 
lampholders are made adjustable, so that correct focus in the 
existing lanterns can be ensured. 


TOY WASHING MACHINES. 

As evidence of the fact that the electric washing machine 
is an article of common use in America may be taken the 
manufacture of toy models. [ог example, we see from the 
Electrical Review (Chicago) that the Jefferson Electric 
Mfg. Со. make “ Jiffv-Jeff" machines entirelv of galvanised 
iron and zinc (and thereby rustproof) unaffected Ъу the in- 
gredients used in washing. Each machine is equipped with 
a revolving perforated cylinder which is watertight. ‘The 
exterior is nished în grev. 

One type is equipped with a motor of new design manu- 
factured by the Teon Co., which connects te the 
regular A.C. lighting circuit. This motor will also operate 
motor-driven toys of every description. It is stated that the 
motor has neither wound armature, commutator or brushes, 
nor in fact any rotating parts, in the ordinary sense. ‘The 
rotor of this interesting machine consists of a simple A.C. 
magnet, the armature of which is so balanced that it 
vibrates synchronously with the frequency of -the current. 
This reciprocating motion is transformed into rotating 
motion by an ingenious application of a belt “whipping” on 
a pulley. No connecting gears are used. This rotor is 
essentially a slow-speed motor, thus eliminating the neces- 
sity for gears which must be used with other types of 
motors. 

Although primarily tovs, these machines, it is said, can be 
used for washing апу aumber of small articles. 
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ELECTRICAL ENGINEERING—FINAL GRADE. 


Solutions to Questions set al the 1921 Examination of 
City and Guilds Institute. 


Bv Epwarp HucuHrs, B.Sc., A.M.I.E.E. 


(Continued from page то). 


О. 1o.—Find the potential difference across each 
unit of an overhead line suspension insulator consisting 
The pressure between the line 
ratio 
of the capacity of each unit insulator to the capacity, 
relative to earth, of each intermediate section of the 
It is assumed 


of four similar units. 
conductor and earth is 60 kilovolts and the 


connecting metalwork is five to one. 
that no leakage takes place. 


A. 10.—Let C, in Fig. 20 represent the capacities 
due to the four insulators suspended in series between 
also, let С» represent the capa- 
cities between cach of the metallic connecting-links 


earth Е and the line L ; 


SE es 
“ate 
ae 


ГІС. 20. 


A, B and D and carth. Since the leakage is negligible, 
the distribution of voltage between the various insulators 
is determined entirely by the capacities of the different 
circuits between Z and £. 

Between D and E we have C, and С», in parallel; 
if Cpg be the equivalent qapacity of these circuits, 


Coe к 
But C, = 5 C o. 
^ Cu = Ө Co. 


Again, een В and E wehave С» in parallel with 
а circuit consisting of C, and Cp y in series. 


If x be the equivalent capacity of C, and Cy, i 
Serics, 


JA OE: 
X С, Ch I 
- 1i (I II X I 
5C2 6С; 30 Co 
(e 
SX = 30 Cs 
II 
If Cy be the equivalent capacity between В апа Е, 
then : 
4I 
Ськ= X + С,= T С, 


Similarly between А апа E, we have Ca in parallel 
with a circuit consisting of С, and С. in series. 
> 
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If y be the equivalent capacity of С, and Cy, in series, 


dE tis c x. 
M C, С.к 
o bs II _ 06 ES 
с 5(% 4I С, 205 ^ б» 
. Kk 205. 
$ x 3 = 90 С» 


Hence if Cy, be the equivalent capacity between 
A and E, ` 

Cyn=y + Са = и 

и 96 

Between L and Е we have С, in series with С, у. 

Now, if two condensers of capacities įm and п units 

respectively are connected in series across a voltage 

V, the P.D.s across the condensers are inversely pro- 
portional to their capacities, 


Ca 


Voltage across m n 
Voltage across я — m 
Voltage across m n 
" Total voltage m+n 

In the example under consideration we have capa- 
cities C, and C,,4n series, with a total voltage of 
60 kilovolts across them, 


*3 


Voltage across LA _ Съ 

dd Total. volt: age e + С, " 
Е — Сә 301 
g СЕ e. л: 
Voltage across 2А = 60 X a = 23°12 kv. 


and voltage across 4E = 60— 23°12 = 36°88 kv. 


Again, forming one circuit between A and Ё are С, 
and C, xin series, 


Voltage across АВ. Cyn | 
Voltage across ФЕ Cy + Сик 
® А mad _ 1! 
5C, ++ Сә 96 
'. Voltage across АЗ = 36°88 х a" = 15°75 kv. 


and voltage across ВЕ = 3088—1575 =21°1ЗКУ. 
Similarly between В and E аге С; and Cy, in series, 
Voltage across BD Cyy 
Voltage across ВЕ C4, + Cog 
6 Ca 06 
565 00s ІІ 


| 6 
<. Voltage across BD = 21:13 Xii" 1153 kv. 


and voltage across DE =21'13—11'53 = 96 kv. 
Hence the voltages across the units of suspension 
insulator, starting from the line side, are :—23 12, 
15°75, 11°53 and 9% kilovolts respectively, making up 
the 60 kv. when added together. 
(To be continued.) 


—— .- 


Belfast —At the last monthly meeting of the Corpn. there 
was a very warm debate over the recommendation of the com- 
mittee that the present chief electrical engineer be granted a 
retiring allowance of 4480 per annum, finally it was carried by 
33 votes to 12, an amendment to delete the name of the chief 
engineer having been first defeated by the same vote. Several 
of the members of the „Согрл. said that Mr. Bloxam was being 
made the “ scapegoat.’ 
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To Central Station Engineers. 


A remunerative outlet for the Sale of Electricity, at times 
when the load curve is low, lies in the recharging of 


“Exide ironclad’ 


BATTERIES 


for Electric Lorries, Trucks and Locos. 


ELECTRICAL STORAGE 
COMPANY LIMITED: 


CLIFTON JUNCTION, 57, VICTORIA STREET, 
Nr. MANCHESTER, LONDON S.W. 1. 


I yy ELECTRICITY. . — —  — Feeruary 10, 1922. 


HART ACCUMULATORS 


Special Sale of Small Accumulators 
: at Low Prices to Clear Stoch. :: 


These Accumulators are suitable for all Electrical Circuits. British 
made through ut. Fully Guar nteed for 12 months Easily Re- 
„> as charged. First-class Design and Workmanship. = 


NET PRICE 


Ы Мше ы APPROXIMATE (Ea. h). 
кы: : “БШ ‚59 OVERALL SINGLY, | FORTWO 
- = € 
о 5 Be | 95E DIMENSIONS BOX. OR MORE 
Sud | Оя 


PL. 3 
A.P. 7 2 


"| in. X 25/, in. X3 in. hich |Celluloid) 3 6 | 3 O 
Ph n XPA „ XO, x Ebonite 


N 
N 
= 


6 0; 59 


TERMS: CASH WITH ORDER. CAR KIAGE PAID. SUBJECT TO BEING UNSOLD ON RECEIPT OF ORDER. 


HART ACCUMULATOR CO, LTD, 


STRATFORD — LONDON — Е.15. 


“TANGENT” 


POWER BELLS : 
TAPPER KEYS 
RELAYS 
PUSHES 
TELEPHONES 
AND SUNDRIES. 


IRONCLAD— 


FIRE-PROOF 
GAS-TIGHT 
Measuring WATER-TIGHT 
-atrumente SPARKLESS AVD 


WHEELER WINDINGS 
FOR WORKS AND 
^ INDUSTRIAL PURPOSES. 


N. B.—Immediate despatch on receipt of Tele- 
gram, Order or Letter, 


The N.C.S “IDEAL” AMMETER 


For Large Power troducers a.d Users. 


This instrument is not the usual moderate-priced commercial ammetter. It 
is something altogether superior. It costs us more to make—and will cost 
you more to buy—but it will stand a momentary sixty-fold overload. It is 
extraordinarily dead-beat owing to its special construction. Incidentally it 
has tbe lightest movement of its size on the market. The pivots are easily 
removable for repolishing. The scale is approximately logarithmic, so that 
an overload of double the normal current can observed, and at thesametime 


the regular scale reading is not impaired. This instrument is spring-controlled 


and can be read in an sition. It is housed in an 8" dial open-fronted case to 
match our “ IDEAL У d Power Factor Indicator " and “ Rotary Synchroniser.” FARADAY wy 
These instruments are also “ IDEAL.” 
REDUCED PRICES ON APPLICATION Q 
NALDER BROS. & THOMPSON, Ltd, 
97a, Dalston Lane, Dalston, LONDON, E.8, LEICESTER 
Telo rams: ; . Tele) hone; | 
‘* OCCLUDE, KINLAND, LONDON." DALSTON 2365 (3 lines) LONDON :—25, Victoria St., 8.W.1. 
Agenis.—Fredk. S. Lee, 38, Market Street, Sydney, N.S.W. NEWCASTLE-ON-TYNE :—'' Tangent House," 
: Balmer Lawrie and Co., Calcutta. 52, Blackett И. 


Greaves, Cotton and Co., 1, Forbes Street, Bombay. 
Samuel Brown, Ltd., Johnston Street, Wellington, New Zealand. 
Ernest Demoly, 43, Rue de Trevise, Paris. 
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TO OUR READERS. 


ELETRICITY is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. It 
has a very large sale throughout the United Kingdom, as well as 
in the British Colonies and Abroad. . 


Questions to which an answer is required must be accompanied by a 
2d. stamp for reply. When considered of sufficient intercst, the answer 
will probably appear in the paper. с 


New advertisements for the displayed columns and alterations to 
existing ones must reach the publishing office not later than 
the first post Tuesday morning, in order to be in time for the 
issue of the following Friday. This is Important. Rate quoted on appli- 
cation. Subscription : 17s. 6d. a year, Oe. half-year, 48. 6d. a quarter in 
advance, postage prepaid in the United Kingdom and abroad. 


All remittances payable to the Publishers, S. RENTELL AND Co., LTD., 
36-39, Maiden Lane, London, W.C.2. Telephone, No. 2460 Gerrard. 


Current Topics. 


Last week there was an important gathering of 
representatives of Chambers of Commerce and other 
business organisations, convened in 
London, for the purpose of endea- 
vouring to secure much-needed Post 
Office reforms by influential appeal 
to the Prime Minister. So serious have these ques- 
tions of increased postal charges, poor and expensive 
telephone service, and other matters become in the 
eyes of business men generally, that it has been found 
necessary to approach the representative head of the 
Government. Previous protests and deputations to 
the head of this much-criticised Department, the Post- 
master-General, have proved futile, and it is very 
evident that the actual heads of this Department of 
the State have little or no say in the matter; they are 
not allowed to determine their own policy, in fact. 
Abundant evidence of the powerlessness of the Post 
Office staff is afforded by the fact that the Chancellor 
of the Exchequer calmly proposes to annex a small 
surplus of ten millions or so which has resulted from 
overcharging tthe public for postal, telephone and 
other services. 


Telephone 
Reform. 


РЯ 

What a nice state of affairs for any country! 
Imagine a modern business run on similar lines. It 
makes a thumping profit this year, and, instead of 
devoting the surplus to an expansion of its activities, 
the modernising and reconditioning of its plant, and 
the lowering of prices to its clients,"it is called upon to 
hand over the whole of that surplus to another busi- 
néss organisation in an altogether different line. I 
don! think, Papa, as Shakespeare said. The frst 
and most obvious thing to do is to devote a portion, 
at all events, to a most urgently needed reduction of 
postal and telephone charges, which at present are 
helping to throttle trade. Then there is our obsoles- 
vent telephone service ; when 15 it going to be generally 
converted to the automatic principle of operation, and 
the human element, which is responsible for 9o per 
rent. of the present-day complaints, eliminated ? 


It may not be generally known that the Post Office 
Telephone Department is still spending thousands of 
pounds on fitting exchanges up and down the country 
With manual switchboards, which are obsolescent 
before they are put into service. It is still busily 
engaged in perpetuating a system. which is acknow- 
edged to be behind the times in*practically every 
other civilised country. What is more, it is persist- 


ing with tms retrograde policy in the face of 
strenuous endeavours on the part of Chambers of 
Commerce and other influential bodies to secure for 
their conununities the benefits of this latest and 
admittedly superior telephone service. Bolton is a 
case in point. Bolton badly wanted automatic tele- 
phones, its system was old, and a new switchboard 
was promised. In due course the Post Office plans 
became known; thev involved a manual switchboard, 
just a little more modern than the one which has long 
since come to the end of its useful life. 


— 


Bolton business men protested; they protested 
strongly; they even went to the trouble and expense 
of sending a deputation to interview the Postmaster- 
General or his accredited representative. — They told 
him their views, and pleaded for an automatic system 
equal to that enjoyed by telephone subscribers in 
Leeds, Blackburn and other towns. They were 
courteously received, and informed in all seriousness 
that the telephone traffic of Bolton did not lend itself 
to automatic working, and that the obsolescent system 
they were getting would afford them a far superior 
service. This did not satisfy the representatives of 
Bolton's leading’ trades and businesses, but they are 
powerless in the matter, and latest advices from that 
town record the delivery of the new manual switch- 


boards. 


РА 
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Not only is the Post Office obstructing the applica- 
tion of automatic operation to its public exchanges in 
this countrv, but its tactics are also 
aimed at stultifying the efforts -of 
modern businesses which, in their 
desire to be up to date, attempt to 
install private automatic telephone installations for their 
own use. The ollicial vcto against connecting such 
systems with the public service is very strong, and has 
deterred many businesses from adopting a system 
which they recognise from the reports and experiences 
of users is far superior to that which they are com- 
pelled by force of circumstances to ‘retain. The 
Department cannot, of course, exercise any restraint 
on a business organisation which elects to install auto- 
matic telephones for internal use only, nor does it 
absolutely refuse the privileges of automatic. service 
to its more influential subscribers. 


Dog in the 
Manger. 


If you are a telephone subscriber with a private 
branch exchange on vour premises and express a desire 
for an automatic telephone system in place of the 
manual, the Post Office will give it you on terms. 
The trouble is that the terms are in most cases pro- 
hibitive, and out of all proportion to the slightly 
higher cost of an automatic installation. It is a policy 
which restricts telephone progress, is directly aimed, 
in fact, at repression of an acknowledged improve- 
ment in method, and as such requires the utmost 
exposure in the interests of the telephoning public. 
It is an astounding fact? that, with upwards of a 
milion automatic telephones already installed and 
working in the farthest quarters of the globe, includ- 
ing Australia, U.S.A., Argentine, Mesopotamia, and 
even semi-civilised Manchuria, we have far less than 
50,000 lines thus equipped in Great Britain. 
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There is а disquicting increase in the frequency of 
failures of electricity supply in various districts. 
Among recent examples are London, 
kendai, | Portishead, Southport, 
W oolwich and Farnworth. ] here 
was some excuse for such happen- 
ings in the old days, when plant and mains were in 
an evolutionary stage and far less was known of the 
limitations of clectricity supply. "The frequency with 
which these failures occur to-day points to a certain 
carelessness or lack of organisation of the station or 
mains staff, or both. Such staffs should take a pride 
in creating and maintaining a rehability record for 
their plant and distributing systems, instead of which, 
if report speaks trulv, tnere seems to be a general 
tendency towards slackness of effort and neglect of 
obvious safeguards and routine testing to determine 
weak spots and insert the proverbial stitch in time. 


Electricity 
Breakdowns. 


For example, a recent Police Court case at Rad- 
cliffe throws an interesting sidehyht on the state of 
affairs which prevails їп some electric power stations. 
It arose out of a dispute of a very petty character, 
and during the night shift. Four engine-room 
attendants gave an hour's notice to the chief 
engineer, and summarily departed in the middle of 
the night, leaving the plant, one of the largest in the 
North of England, virtually to look after itself. The 
whole thing began over the preparation of a cup of 
tea for the switchboard attendant, who had never to 
leave the board while on duty. Аз a result, mes- 
sengers had to be sent all over the district to get 
together an emergency staff, and for the space of one 
hour and forty minutes the plant was running grave 
risks for lack of expert attention, The Bench very 
rightly took a serious view of the case, and fined each 
defendant 4,5, allowing, in addition, five guineas 
legal expenses. It 1s this sad lack of esprit de corps 
anong power station statfs which conduces to fuliure 
of supply and brings electricity into disrepute with the 
consumer. 


Congratulations to the General Electric Co. on the 
large amount of heavy electrical engineering plant 
which is now in course of construc- 
tion at the Witton Works. On 
Tuesday last I was one of a party of 
members of the Press who were for- 
tunate enough to have the opportunity of visiting the 
great works at Witton, near Birmingham, and it was 
a pleasure to notice the volume of heavy electrical 
machinery which is now in course of construction for 
clients both in this country and in the Colonies. It 
cannot be too widely known that the G.E.C. organisa- 
tion 1s laid out for the supply of everv section of the 
plant required in a modern Central Electric Light 
Station, and that they are fully prepared to undertake 
and carry to a successful conclusion contracts for the 
supplv of machines of the very largest tvpe. For 
instance, at the present moment, one machine in hand 
is 22,500 k.v.o. turbo alternator for the Birmingham 
Corporation, and they have just booked the contract for 
the plant for the extensions of the L.B. and S.C. Rail- 
way, but I think that I cannot do betier than refer my 
readers to the description of the visit which will appear 
in our next issue. It should prove most interesting. 

ELEKTRON. 


Contracts for 
Heavy Plant. 


TELEPHONE LINE WORK IN THE 
UNITED STATES. 


Bv E. 5. Вүхс. 


(Continued from page 64.) 


(j) Advantages claimed for aerial cable construction.—It is 
only during late years that American engineers have satisfied 
themselves that the practice of erecting toll cables aerialiy 
is economical where the ultimate number of full-size cables 
will not exceed, say, two. Each case is, of course, con- 
sidered on its merits. In sections through towns an under- 
ground "dip" is invariav,v made, use being made of a 
spare duct included in the local telephone system. The 
advantages claimed. for aerial cable are briefly as 
follows :— ` 

(1) The initial investment for aerial cable їп place is 
less than for similar cable placed underground, where 
both pole route .and underground route have to be 
specially constructed. There is also a saving on the 
annual cost of acrial cable. 

(2) Where the ultimate tratfic is uncertain, there is less 
risk in the smaller investment. This applies also to 
the factor of obsolescence, which cannot be overlooked. 

(3) The work of installation can be completed much more 
rapidly, and consequently there is an earlier return 
on the investment and an earlier service for the publ. 

(4) Aerial cable тау be erected over rocky or moun 
tainous country where underground construction моц 
be impracticable. 

(5) Reduction in cost and lower transmission losses may 
be secured by the more direct roufe which may fre- 
quently be followed aeriallv. 

(6) River and canal crossings can be negotiated more 
easily by aerial than by submarine cable, provided the 
crossings are relatively short. 

(7) Although there is a greater possibility of faults with 
aerial cable, repairs can be effected more readily. The 
cable is accessible at all points, without the necessity 
for withdrawing a section; service is therefore quickly 
restored. Further, underground cable is more liable 
to total breakdown from the flooding of ducts or man- 
holes, due to defects in plumbing and other causes, 
than is aerial cable. 

(5) Aerial cable is always open to inspection, and break- 
downs due to street operations are avoided. Ais, 
when roadways are being re-made, raised or lowered, 
an aerial cable route may easily be diverted. 

(9) There is practically no risk of electrolysis. 

(то) During winter, underground cable is Fable to be 

crushed within the duets by the freezing of water. 
Aerial cable is exposed to no such danger. 


The chief drawbacks to the use of aerial cable are :— 


(1) The line may be objected to on zesthetic. grounds. 
If, however, the construction work is carried out in 
a proper manner, a pole route carrving cable oni, is 
perhaps less objectionable than a heavy route of open 
wires. 

(2) Ring cuts and also crystallisation of the lead sheath 
due to expansion and contraction of the cables) mav 
occur. "These serious drawbacks have now been cver- 
come to a large-extent. 

(3) Injuries caused by gun-shot, malicious damage, lines- 
men's spurs, bectles and squirrels, and so on, have 
been mentioned as material risks, but in practice there 
have been very few breakdowns due to any of thes? 
causes. 

(4) On account of the prevalence of wood buildings there 
is a possibility of damage to aerial cable by fire. This 
danger is minimised by skirting the villages and bv 
underground "dips" through towns. 

(5) Damage caused by blizzards to pole routes carrying 
open wires engendered expectations of similar experi- 
ences with aerial cable, but during the past few vears 
it has been demonstrated that where only cables are 
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carried the route is practically immune from storm 
damage. In fact, the calculated strength of a new 
route of class A chestnut poles carrying two full-size 
cables is such that with 3 in. of ice on the suspension 
strands and cables, and a 7o-lb. wind pressure, there 
is a factor of safety of 4.7. It is calculated that after 
1g vears’ life, with a loss of 3 in. per year in the cir- 
cumference of the pole, there is still a factor of safetv 
of 2.0 under similar conditions. 

In general it is claimed that the stabilitv of an aerial 
cable route is assured by the precautions taken during in- 
stallation. The chief points to be observed in planning such 
a route are: short spans, extra stout short poles, removal 
of trees immediately adjacent to route, suspension strand 
at correct tension, the right class of ring at short, equal 
distances apart, marline ties to prevent crystallisation and 
ring cuts, and grade clamps to avoid creeping. By the 
adontion of these measures many of the past weaknesses of 
aerial cable have been eliminated. 


(3) Conpuit ROUTES. 

(a) Types of conduit. 
(i) Vitrified clay.—The type of conduit very largely used 
bv the telephone companies is made of a particular clay which 
has been highly vitrified. Single-wdy ducts are circular 
in bore, and multiple-way ducts are square with the corners 
slightly rounded off. The multiple duct is made in various 
sizes up to 9 ways, as shown in Fig. 15. Conduits with less 
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than 4 ways are seldom installed, aerial cable being adopted 
if conditions permit, where only one or two cables are in- 
volved. Various combinations of the standard sizes are 
made to obtain a larger number of ways, when required. 
All joints are staggered, both horizontally and vertically. 
lt is necessary to butt the ends together, two steel dowel 
pins being used at each joint to maintain alignment. Joints 
are wrapped with single thicknesses of a g-in. strip of wet 
muslin plastered with 3 in. of cement mortar. 

Multiple-way conduits are laid on a țin. concrete founda- 
tion, and in towns a top cover of concrete is frequently given 
asa mechanical protection. In city work, and where the 
subsoil is marshy, concrete is sometimes used at the sides 
of the conduit, so that, together with the foundation and 
top protection, a complete envelope of concrete is formed 
rund the duct line. It is recognised that such a liberal use 
of concrete adds considerably to the installation cost, but 
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engineers consider it is a justifiable insurance against ex- 
ternal injurv. Experiments are at present being made to 
ascertain whether self-aligning ducts, fitted with spigot 
and socket joints, as used in this country and laid without 
concrete, are likely to be damaged when laid at normal 
depths. 

At the time the conduit is laid a No. 12 B.W.G. (16s lb.) 
galvanised iron wire is drawn into one of the ducts to be 
used for pulling in the steel hauling rope. The remainder 
of the ducts are rodded and wired as required. 

(н) Creosoled wood.—A single duct of creosoted yellow 
pine (known as “pump log") 4} in. square on the outside 
and with a circular hole 3 ins. in dia. is also largely used. 
Lengths of creosoted wood duct vary from 3 ft. to 10 ft., 
including the tenon at one end and the mortise at the 
other, provided for jointing purposes. The two ends fit 
into one another, no nails, screws, or compound being 
necessary. Creosoted wood is used for both small and 
large runs where the cost of the wood is relatively low. 
Generally speaking, if more than 4 or 6 ways are required, 
vitrified clay is found to be the more satisfactory. It is 
common practice to provide an additional duct as a crown 
to a main conduit line, for the accommodation of future 
lateral connections. Creosoted wood duct is very suitable 
for this purpose, as it can be cut into at any point without 
interference. with the main route. 


(iii) Iron or steel.—Metai conduits are employed only for 
the lateral or ''riser" at distribution points or where their 
use is unavoidable in negotiating obstructions. Ап iron 
connecting piece is used to link up steel pipes with vitrified 
clay conduits where a manhole is not required. 
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(iv) Other classes of conduit.—Fibre tubing has been used 
to a limited extent, but it is considered that as an alternative 
duct for telephone work fibre is not so satisfactory as the 
standard types previously mentioned. Concrete ducts were 
installed several years ago by some of the telephone com- 
panies but were not successful, on account both of the 
increased friction during the installation of the cable and of 
the deleterious alkaline effect.on the lead sheath. 


(b) Manholes.—Manholes were formerly constructed in 
brick but are now more frequently of concrete. The roof 
portion is reinforced with 6,000-1Ь. steel strand. Construction 
of concrete manholes is facilitated bv the use of portable 
templates, made in such standard sizes that they may be 
braced together to serve for anv size of manhole required. 
The manhole frame and cover are so arranged that entry is 
made in the centre of the manhole. In town work every 
manhole which is frequently used is provided with a small 
galvanised iron ladder hooked to the framework of the 
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opening. Construction gangs carry a similar type of ladder 
for use in entering manholes ,not so provided. Racks for 
the support of canles around manholes are always fitted 
to the side walls during the construction of the manhole. 
Hangers (cable rack hooks) are not fixed until the cables 
are installed. The general arrangement of a typical man- 
hole is shown in Fig 16. This Fig. also shows the way 
in which the cables are taken round the walls. The joints 


are alternately staggered where it is not possible to centre- 
rack, as indicated. Distribution pipes are terminated in 
a small pocket on either side, to prevent the cable from 
becoming kinked at the point where it enters the pipe. 
A diagrammatic sketch (see Fig. 17) is made, as an office 
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record, of each manhole at the time of its construction. 
The cables which are proposed in plans for future growth 
are indicated on manhole records by dotted lines, so that 
no error is made when the various ducis are assigned for 
new cables. By the exercise of foresight in planning man- 
hole sizes for the ultimate cabling, and by utilising the 
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walls solely for carrying racks and cables, there is not the 
congestion in manholes which might be expected in the 
heaviest parts of New’ York, where as many as 70 or 80 
cables are accommodated. 

The standard size of manhole used for the accommodation 
of loading coils ie 17 ft. long by 8 ft. wide and 7 ft. deep. 
In special cases тапітоісѕ are from 35 to 40 ft. in length. 
In the longer ones two, or even three, covers are fitted 
with means for lighting and ventilation. If local conditions 
permit, double-deck manholes are constructed in which the 
loading-coil pots are accommodated below an iron grating, 
which constitutes a mezzanine floor. 

(c) Cable vault at exchanges.—At the point of entry to 
an exchange the conduits are terminated at the building 
line, and from this point cables and joints are supported 
bv a system of racks and hangers. The arrangement is 
а repetition of the method used for the support of cables 
in manholes, and provides a very flexible system. Fig. 18 
(a) shows one method of leading-in, suitable for exchanges 
to take up to 10,000 lines. 

Where cables for two or more 10,000-line unit switch- 
boards must be accommodated in the same vault, a double 
(or even treble) tier of racks is constructed down the centre 
of the room as shown in Fig. 18 (e) The leading-in 
arrangement there given appears to form an excellent solu. 
tion to a problem which has exercised the minds of telephone 
engineers for many years. 

(To be continued.) 


Questions and Answers by Practical Men. 


RULES. 

QUESTIONS : We invite our readers to send us questions, preferably оп 
technical problems that hare arisen {п actual practice. ations which 
we consider of sufficient interest to our readers will either be replied to 
vader ** Answers to Correspondents ™ or replies will be invited from our 
readers. One shilling will be paid for the question which we select for 
compditire replies in this coltimn. 

ANSWERS : A fee of 10s. will be 
shows the greatest merit, and 5s. 
In judging the replies, importance 
ciseness, as well as accurtey. The Editor reserves the right to make 
no award, or to accept only one reply, if, in his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the re 
turn of their manuscripts, if unaccepted, should enclose — stamped 


addressed envelope. 
Write on one side of the per only, and if diagrams are sent, draw 


aid for the answer which we 
or the one we select as second best. 
will be attached to clearness and con- 


them on а separate sheet of paper attached to the manuscript. Com- 
petitors may a “nom plume,” but, both in the case of questions 
and answers, the competitor's real name and address must be зен with 


the manuscript as а guarantee of good faith. No corre dence will 
be entered into with regard to successful replies. The Editor's decision 
is final. 

Commencing with Question No. 101, a Diploma of Merit will be awarded 
to the six competitors who win the first or second pri:e the most times 


during the next twelve months. 
The “ Questions and Answers,” or “Q” and “A ” should te 


words 
placed at the top left-hand corner of all letters intended for this column 


QUESTION NO. 133. 

] have a three phase, 20 h.p., 29 ampere, 25 cycle, 525 
r.p.m. induction motor which has just been rewound. This 
motor was connected to the supply through a star-delta 
switch. When it was switched in “star,” the rotor com- 
menced to rock like a pendulum and blew the fuse. The 
windings test O.K., and the armature winder cannot tell 
me what the fault is. Сап any reader assist me?— A. 
HoLmes.” 

OuEsTION No. 134. 

Can any reader give me a clear idea of the principle ot 
operation of the Meez-Price system for the protection of 
main cables ?-—“ JotNTER-"' 

(Replies to Questions Nos. 133 and 134 must be received by 
February 25, 1922.) 


Leeds.—1t is welcome news to electricity consumers that the 
price of electricity will be substantially reduced on April rst. 
The present prices represent an increase of 80 per cent on pre- 
war rates, and the Electricity Committee now recommended 
that the increases on pre-war rates, should after the date men- 
tioned be 50 per cent. for power and 70 per cent for othe: pur- 
poses. This reduction.is said to be due to the reduced price of 
coal, but wages are 150 per cent. in advance of pre-war rates and 
other costs are in proportion. 
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Reviews of Books, &c. 


[Books noticed in this column will be sent from ELEC- 
TRICITY Office to any part of the world, for the published 
price, plus ten per cent. for postage (minimum 2d.), and 
orders will be appreciated.) 


THe Turonv ОЕ тнк INDUCTION Соп. By Prof. E. Tay- 
lor-Jones. D.Sc. 228 pp. 93 figs. (Pitman. 12s. 6d. net.) 
—In this little velume, Prcfessor Taylor-Jones has collected 
kis classical researches on the theory of the induction coil, 
which have appeared in various scientific publications during 
the last few vears. It gives a full account of the mathe- 
matical theory and its applications, and also of the very 
numerous experiments which he has carried out to verify 
the theorv and to evaluate, in the case of several coils, 
the various constants which appear in the theory. А large 
number of osciliograms illustrating points in the theory 
are reproduced. 

Professor Tavlor-Jones' theory differs entirely from the 
old simple one and is much more complicated. But then 
it rests on a sound physical basis and agrees wonderfully 
well with experimental observations, neither of which can 
be said for the old theory. Briefly, his theory may be put 
thus: The primary and secondary circuits form oscillatory 
circuits whose frequency and dampi are determined 
һу their respective electrical constants. ese circuits are 
not independent, but have a strong coupling between them, 
with the result that any sudden disturbance in either (e.g., 
the opening of the interrupter) sets up two oscillations of 
different frequencies in each, these frequencies depending 
on the degree of coupling, as well as upon the other 
constants of both circuits. Applying the mathematical 
theory of such coupled oscillations, he shows how the 
maximum secondary voltage is affected by the relative 
period and amplitude of the two oscillations, and thus upon 
the constants of both circuits and on the coupling. The 
question of the best capacity for the primary circuit, with 
other conditions fixed, is gone into very fully, both 
theoretically and experimentally, and the effects of varying 
the other factors are also fully considered. Short chapters 
at the end show the application of the theory to the Tesla 
coil and to the high-tension ignition magneto. The same 
general conclusions applv to the magneto as to the induc- 
tion coil, but in this case the work can hardly yet be said 
to be complete. 


The book is intended mainlv for the specialist with a 
sound mathematical knowledge, and will appeal little to 
those who do not possess that knowledge. Considering 
the great practical importance of his work, we would 
suggest that in a future edition Professor Taylor-Jones 
should add an extra chapter summarising his work in non- 
mathematical language, so as to make it useful to the much 
larger circle who are interested in induction coils but 
deficient in higher mathematical knowledge. 


DYNAMO AND MOTOR ATTENDANTS AND THEIR MACHINES. 
By F. Broadbent. 213 pp- 110 figs.  (Rentell. 4s. 6d. 
net.)]— This well-known book—now in its tenth edition— 
needs little to recommend it, for its reputation is already 
world-wide, and deservedly so. As usual when preparing 
a fresh edition of this book—almost an annual event by 
the way—the author has revised the text thoroughly, en- 
larging it to bring it up-to-date. Comparing this with the 
previous edition we find that some valuable additional 
information has been added in cennection with the per- 
missible temoerature limits of dvnamos and motors. The 
section on reversing induction motors has also been re- 
written, and two simple diagrams have been added to 
assist in explaining the principle of reversibility. The 
appendix describing the method of testing polarity of field 
magnets in dynamo and motors has been extended, «nd 
two illustrations have been included showing an actual 
search coil used for this purpose. 


For the benefit of those who do not already know the 
general scope of this book, it may be said that the volume 
gives practical information on every point with which 
the dynamo and motor attendant is likely to be confronted 
in the course of his daily work. The general principles 
of the production of current by electromagnetism are first 
considered and chapters are then devoted to the alternating 
current dynamo and to the continuous current machine. 
Next comes а- thoroughly practical chapter on how to 
choose a dynamo or motor, followed by notes on its erection 
when chosen. Methods of driving is naturally the subject 
which next demands consideration, after which we come 
to a treatment of the series and parallel operation of 
dvnamos and the svnchronising of alternators. 


Faults and breakdowns in armatures, magnets and other 
parts of the machine are discussed fully, and it is difficult 
to conceive of any case in which the attendant will not 
be helped out of his trouble by the author's explanations 
and advice. 

A series of chapters of the greatest possible importance 
to all users of electric motors—as well as to students— 
is that dealing with direct and alternating current motors 
and with motor starters and controllers. Horsepower 
calculations and brake tests are explained, and in con- 
clusion there is a valuable chapter on accumulators which 
comes perhaps somewhat outside the title of the book, but 
which is undoubtedly appreciated by every purchaser thereof, 

The enormous numbers of this book already sold prove 
that it is the book for its purpose, and readers would be 
well advised to place their orders promptly to avoid dis- 
appointment. 


MARGATE HIPPODROME. 

The auditorium of the Margate Hippodrome, recently 
reconstructed to serve the dual purpose of cinema and 
theatre, is lighted on a new scheme. There are five large 
ceiling fittings, the centre one being 6 ft. in dia., and the 
remainder 3. ‘These fittings, which are shown in the illus- 
tration, were nianufactured by the General Electric Co., 
Ltd. (Magnet House, Kingsway, W.C.2) to the plans of the 


consulting engineer, Mr. W. C. C. Hawtayne, M.I.E.E. 
The wires are tubed right up to the lampholders 
and every lamp is easily replaceable from above. 
The red and white lights are on separate circuits, kept well 
apart, and efficient and well graduated dimming arrange- 
ments are provided. Hinged panels in the fittings allow 
them to be cleansed both inside and outside from above 
without difficulty. 


^J Various Items. 


inst. of Metals.—The annual May lecture will be delivered 
on May 3 by Sir Ernest Rutherford, F.R.S., who in dealing with 
“The Relation of the Elements" is expected to throw fresh 
light on the much-debated subject of the possible transformation 
of one metal into another. 


The Electro-Harmonic Society.— The next concert (Ladies' 
Night) will be held in the Great Hall, Cannon Street Hotel, 
to-night (Friday, roth inst.) аё 8 p.m. (Evening dress.) А 
first-class programme has been provided, and it is to be hoped 
that there will be a really excellent attendance. 


Tenders Invited.— Particulars have been received by the D.O.T. 
35, Old Quéen Street, London, S.W.1. of a call for tenders for 
` two 500 kw. rotary converter automatic sub-station equipments 
for the Durban Corporation Electrical Department, tenders for 
" which will be received in the Town Clerk's office up till 11 a.m. 
on Wednesday, April 12, 1922. It is stated in the specification 
that alternative tenders for mercury arc rectifiers may be submitted 
instead of rotary converters, the switchgear to be completely 
automatic and suitable for their proper operation and control. 
Specifications may be seen at the above office on application to 
Mr. Holloway in Room 49. 


War Memorial.—A Tablet of Carrara marble, mounted on a 
dove-coloured marble base, with blue lettering, designed and 
erected by John Underwood and Sons, of Baker Street, W.1, 
in an imposing position on the wall of the main entrance to 
· the offices of the St. James’s and Pall Mall Elec. Light Co., Ltd. 
(Carnaby Street, Golden Square, W.1), was unveiled a few 
days ago by Mr. W. Leaf, chairman of the St. James's and 
Central Companies, who in fitting terms referred to the 25 men 
whose names are recorded for all time on the Tablet. We 
believe that this is the first War Memorial to be erected by any 
of the London E.L. Companies. 


Inst. of Welding Engineers.—Members of the various sections 
of the welding industry at. ап inaugural meeting held Jan. 26, 
at the Holborn Restaurant, adopted the proposal to form a 
new Welding Society embracing all systems of welding. A 
committee was elected to draít the constitution with a view 
to registration after approval by a general meeting, which 
will be called at an early date. ihe name agreed upon is The 
Institution of Welding Engineers,-and all interested in the 
welding and allied industries will be eligible for membership. 
The offices (pro. tem.) are at 30, Red Lion Square, W.C.1, Mr. 
C. Raggett being the Hon. Sec. (pro. tem.). 


Birmingham and District Electric Club.—The next monthly 

meeting will be held at the Grand Hotel, Colmore Row, Birming- 
ham, on Sat., Feb. r1, at 7 p.m. prompt. 
"Norman Deykin, will be in the chair, and there will be an illus- 
trated lecture by Mr. C. G. A. McDonald (Vice-President) 
on “ Illumination," under the following heads :—Psychological 
Effect, Units, Polar Curves, Reflectors, Efficiency of Utilisa- 
tion, Systems, Costs, Effect of Dirt, Conclusions.—The eleventh 
-annual dinner (morning dress) will be held at the Grand Hotel, 
Colmore Row, Birmingham, on Fri., Feb. 24, at 6.30 for 7 p.m. 
prompt. The chair will be taken by the President, Mr. Norman 
Deykin. An excellent musical programme and toast list has 
been arranged, and several distinguished guests have been 
invited. Tickets at ros. 6d. per head can be obtained from 
Mr. T. Birkett, Hon. Sec., ‘‘ Homewood," Whitefields Road, 
Solihull, near Birmingham. 


Faraday House.— We acknowledge receipt of the Lent Term 
issue of the Faraday House Journal, which contains as usual 
a selection of well-illustrated technical articles and personal 
notes, etc. It is further pointed out that the annua] exams. 
for a Faraday Scholarship of fifty guineas per annum, tenable 
for two years in College and one year in Manufacturing Works, 
and for a Maxwell Scholarship of fifty guineas per annum, 
tenable for one year in College and one year in Works, will be 
held at Faraday House on April тї, 12 and r3. Exhibitions 
may also be awarded to candidates who acquit themselves 
creditably in the above examinations. The subjects of examina- 
tion for the Faraday Scholarship are Geometry, Algebra, Trigono- 
` metry, Dynamics, Statics and Hydrostatics, Geometrical and 
.Freehand Drawing, Chemistry and Physics. For the. Maxwell 
Scholarship the subjects are Mathematics, Dynamics, Statics 
and  Hydrostatics. Further particulars may be obtained 
from the Secretary, Faraday House, 62-70, Southampton 
Row, London, W.C.r. - 
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Leeds.—The Corpn. are to apply to the Electricity Com- 
missioners for permission to borrow £38,500 for the provision 
of overhead mains and services on the Meanwood; Hawksworth 
Wood, Wyther and Harehills Housing Estates. . ? e 


A.M.I.E.E.  Examination.— It is proposed, if a sufficient 
number of condidates make application, to hold the Associate 
Membership examination in London and at other places (at home 
and abroad) in April, 1922. Entry forms and full particulars can 
be obtained from the Secretary of the Institution, Savoy Place, 
Victoria Embankment, London, W.C.2. E 


Electricity and Agriculture.—Mr. R. Borlase Matthews, of 
Greater Felcourt, East Grinstead, will read the following papers 
on this subject :——(1) “ Applications of Electricity to Agricul- 
ture," at the ІЕ.Е. Building, Victoria Embankment, W.C. 2, 
on March 3o, at 5.30 p.m. (2) '' Electric Power as an Aid to 
Agriculture," at the Farmers' Club, 2, Whitehall Court, S.W. 1, 
on April 3, at 4 o'clock. 


Meetings.—The I.E.E. (Scottish Centre) will meet at The 
Rooms, 207, Bath Street, Glasgow, on Tuesday, r4th inst, 
at 7.30 p.m. Lecture: ‘The Uses of Wireless, Past and 
Future," with lantern slides and some experiments, by Major 
Jas. Erskine Murray.———On the 16th, the I.E.E. will meet in 
the Lecture Theatre at the Institution Building, Victoria Em- 
bankment, W.C.2, at 5.30 for 6 p.m., when Mr. F. P. Whitaker 
will read a paper on “ Rotary Converters, with special reference 
to Railway Electrification.” The Junior Inst. of Engineers 
will meet at Caxton Hall at 8 p.m. on the roth inst., for questions 
and general discussion ; om the 17th inst. there will be a lec- 
turette by W. J. Seaton on “ Water Purification for Boiler Feed 
Purposes '"; and on the 24th inst. E. G. Coker, M.A. (Dean 
of the Faculty of Engineering, University of London, University 
College), will lecture on “ Curved Beams, Rings and Chain 
Links." On the r4th inst. there will be a visit at 2.30 p.m. 
to the Godfrey Engineering Works at Wood Green. 


Trade Notes, 


4 
An office card from the British Electrical Development Assocn., 
Inc., bears a design clearly showing the situation of the new 
offices at 15, Savoy Stredt, Strand, W.C.2 (LE.E. Building, 
East Entrance). | | 
A further “ Prices Current" or key to their Accessories 
Catalogue (revised to date) has been issued by the В.Е. Co. 
(of London and Birmingham), Ltd., whose head office is at 
Hendon House, 57, Upper Thames Street, E.C.4. The simple, 
safe and economical B.E.A.M.A. Technical Cable Code by 
John F. Shipley is now ready. It runs to 206 pp., linen ledger 
paper (15 in. by Іг іл.); Klanazoo loose-leaf binding, and costs 
£5 5s. net, plus for packing and postage inland 2s. 6d. ; foreign 
55. It may be obtained from the British Electrical and Allied 
Manufacturers’ Assocn. (Inc), 36, Kingsway, W.C.2; from 
8. Rentell and Co., Ltd. (36, Maiden Lane, Strand, W.C.2), 
or from any bookseller. + — m 


A well-illustrated brochure from Meldrums, Ltd. (Temperlev, 
Manchester), explains the construction of their forced draught 
furnaces for steam raising. Various other ‘‘ Meldrum” com- 
bustion appliances are also briefly referred to. | | 
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THE С.Е.С. WITTON ENGINEERING WORKS. 


On Tuesday, the 7th inst., we enjoyed, in company with 
other representatives of the Press, a visit to the recently 
enlarged works of the General Electric Co., Ltd., at Witton, 
Birmingham. This day was chosem for the visit as it 
marked the 21st anniversary of the Witton Works, building 
first having been started on February 7, 1901. 

The various factories within the G.E.C. organisation 
number some twenty, so that bearing this in mind when 
one views Witton as it is to-day (see Fig. 1), one cannot 
but feel that Mr. Hugo Hirst, the €hairman of the com- 


Fic. 1. —GkNkRAL. View oF G.E.C. Works, WITTON. 
(Architects :Wallis, Gilbert and Partners, 29, Roland 
Gardens, South Kensington, S.W.7.) 


pany has succeeded extraordinarily «well in his ambition 
expressed at the Ann. Gen. Meeting in 1918 in these 
words :—“I have always cherished the hope that I might 
sme day be the instrument of building up an electrical 
concern of such magnitude that it would be respected not 
only in this country but all the world over. 1 hope we are 
on the way to succeed! We have sat still too long and 
looked admiringly at the progress of our foreign rivals. I 
see no reason why there should not be two, three or four 
great electrical concerns in this country, grouping themselves 
into big units out of the mass of electrical material at their 
disposal, in order to play a better and more important part 
in the world's work. I cannot speak for others, but on 
behalf of the G.E.C. I can say we mean to try." 


ELECTRICITY. 


А. *- 
Mr. Hirst has spent 41 years in the electrical industry, the 
foundations of the G.E.C. having been laid 36 years ago. 
lo-day, owing to the 20 large works within the organisa- 
tion, each devoted to the manufacture of one or more 
classes of electrical or mechanical apparatus, the largest 
contracts for industrial equipment can be undertaken, using 
cnly plant and apparatus manufactured in the company’s 
own shops. f 
From the heavy engineering point of view, for example, 
the work at Witton is closely linked with that at the 


‘associated Fraser and Chalmers Engineering Works at 
Erith. High-speed A.C. and D.C. generators are manufac- 


tured at Witton; the turbines for driving these units come 
from Fraser and Chalmerg Engineering Works. The 
winding, haulage and conveyor equipments made at Erith 
are driven by ‘* Witton " metors controlled by switchgear 
produced in the new Switchgear Works. Instances of this 
interdependence, which so facilitates the fulfilling of large 
and complex contracts, could be multiplied indefinitely. One 
ether which should be mentioned is the Pirelli-General Cable 
Works at Southampion, since the question of cables for 
carrying large powers at high voltages is becoming a most 
important one. At this point we are tempted to suggest that 
the initials G.E.C. may alsa be taken ‘to Guarantee Every 
Component or Good English Construction. 

Touring Witton Works from the Main Engineering 
Works, we tind these divided into four extensive bays, and 
all classes of electrical machines from тоо h.p. (and smaller 
machines if of a special nature) are here constructed— 


including turbo-generators, slow-speed generators ‘for re- 
ciprocating steam or internal combustion engine drive, 


rotary converters, and motors for driving many varieties 
of industrial plant. ‘The most interesting bay is perhaps 
that devoted to turbo-alternators. At the eastern end of 
this bay, which is separated only by a road from the 
Foundry, the stator castings and rotor forgings are brought 
in. It is worth recording that the G.E.C. have alwavs 
made use of the solid rotor for their high speed alternator, 
and the success achieved bv their machines has fully justified 
this policy. The end of the bay is equipped with a range 
of specially designed machine tools for turning and milling 
the rotors and for boring end slotting operations on the 
stators, tools which are capable of dealing with parts of the 
largest machines required in modern practice. After the 
machining is completed the stator cores are built up and 
tightly clamped in position. Both stator and rotor now 
pass to the winding section and subsequently to assembly, 
test and despatch. It may be noted that all G.E.C. turbo- 
alternators of 6,000 k.v.a. and upwards are provided with 
embedded temperature detectors. | 

In this bay were seen many rotors and stators in various 
stages of completion, some undergoing the operations 
referred to, others nearly ready for test. Units which 
attracted special attention жеге one for the Borough of 
Marvlebone rated at 10,000 k.v.a. to run ata speed of 
3,000 r.p-m. and another, close by, rather larger, intended 
for Bury Corpn. with an output of 12,500 k.v.a. at the 
same speed. Others to be noted were two of 6,000 k.v.a. 
for Guest, Keen and Nettlefold; one of 7,500 k.v.a. for 
Bolckow Vaughan and Co., and others of 6,000 k.v.a. 
Darlington апа Newport Corpn. The demand from the 
Colonies for this class of machine, one records with pleasure, 
is increasing: three sets. ef. 3,500 k.v.a., for instance, 
are being built by the G.E.C. for the City of Pre- 
toria, and three of rather greater capacity for the City 
of Auckland. Several other units with outputs of from 
4,000 to 22,500 k.v.a. were for important British Corpns., 
Ironworks, Cement Works, Collieries, еіс. Most of the 
machines referred to were run at a speed of 3,000 r.p.m. 
While on this subject we note as of interest that an order 
has just been secured from the Birmingham Corpn. for а 
25-cycle, 22,500 k.v.a. set to run at 1,500 r.p.m. This 
machine, in common with nearly all those in the shop, is 
to be driven by a ‘Fraser and Chalmers turbine. ae 

The three other bays are equally well situated strategically 
in relation to the Foundry. Two bays are equipped with 
modern machine tools capable of dealing with heavy parts 
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for large, slow-speed generators, rotary converters, induction 
motors, etc., whilst the fourth is devoted to winding, 
special provision being made for impregnation, etc. Among 
the rotary converters we saw one of 2,000 kw., this being 
the last of four of this output to be supplied to the City 
of London E. L. Co. (see also Fig. 4). Another order now 
going through the shops is for the Charing Cross and 
West End Company, this consisting of two 1,500 and two 
1,000 kw. sets. Though rotary converters are usually of 
fairly standard design, a machine supplied to the British 
Mannesman Tube Co., at Landore, presents certain features 
of special interest. A current of 5,000 amps was required 


{гот the D.C. side, thereby necessitating a double com- 
mutator. This rotarv has to supply Pilger Mill and other 
types of steelworks motors which form a verv severe load, 
and the fact that it has given complete satisfaction is very 
gratifving. Two further machines to give the same current 
were also seen during the visit, these being in hand for a 
South of England paper mill. 


р 3 a’ * | ` Y | 
Fic. 2.—Tne Еосхокү, Witron Works. GENERAL VIEW 
OF ONE OF THE MaiN Bays. 


Various large motors for rolling mills and special steel 
works motors were also seen in different stages of manu- 
facture. К | 

Coming now to the well-situated large foundry, we find 
that the main building consists of three bays, and in Fig. 2 


Fic. 3.—PREPARATION FOR CASTING A 15,000 K.V.A. TURBO 
STATOR IN THE G.E.C. Witton FOUNDRY. 
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a general view down one of these is given. Each has its 
complement of cupolas, moulding machines, cranes and 
lifts, while a large compressor plant in a separate building 
supplies the necessary compressed air. Each bay is respon 
sible for a spccial class of casting. The one which caters 
for heavy castings is equipped to deal with the largest 
turbo stator casting likely to be called for; the preparations 
for such an example of heavy work are seen in Fig. 3. The 
metal for this bay is supplied from three cupolas, each 
capable of melting 25 tons of ,‘g iron per hour. The need 
for such an output for one Бау will be apparent when it is 
remembered. that practically all castings used at Witton, 
including the shells and frames of the largest units, come 
from this foundry. ‘The remaining bays are for smaller 
work, one producing the castings required for fans and 
small motors, the other those for medium sized machines. 
In both of these much use is made of power-operated 
moulding and jar ramming machines; the largest can ram 
a box of sand the total weight of which is*ten tons. 
ix cm 


(To be continued.) 
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ANNUAL REUNION SOCIAL OF MESSRS. 
PRITCHETT AND GOLD. .. 


Messrs. Pritchett and Gold, the well-known . lirm of 
accumulator manufacturers, held their annual reunion 
social оп the 8th inst. at the Grosvenor llotel, excellent 
programmes of music and dancing being successfully 
carried through. 

Just before the interval, Sir Archibald G. Gold (chairman 
of the company) and Ladv were presented by the direc- 
tors and staff with a solid silver rose bowl and bouquet 
in token of their silver wedding. In making the presenta- 
tion, Mr. Pritchett mentioned Sir Archibald's interest in 
the firm and the great esteem in which he ‘was held bv 
every employee.^ Complimenting them both on 25 years 
of happy married life, he wished them all the happiness 
in the futyre. КИ" 

In replying, Siv Archibald Gold expressed his great thanks 
for their kindness and generosity. He was pleased to sce 
it take place at the social reunion which, was symbolic of 
the good feeling prevailing. Speaking on the prospects of 
the firm he complimented Mr. Robinson, the works 
manager, on his successful trip to Canada and the United 
States, and wished him even better fortune during his 
forthcoming trip to the Argentine. All present had a most 
enjovable time. ME % 
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SIMPLEX—CREDENDA. 

Simplex Conduits, Ltd., have made arrangements for a 
joint sale’ service with their associate company, Credend' 
Conduits Co., Ltd., whereby all Simplex and Credenda рге 
ductions will be available throughout the branches and 
depots of both companies. 

The arranzement is essentially one of sales organisation, 
but as such deals only with actual productions of the com: 
panies, leaving untouched the usual factor. lines in which 
each will continue its own course of action as before. The 
manufacturing policy of neither will be effected, Simplex 
Conduits, Ltd., producing such as are included in list (i.), 
and Credenda Conduits Co., Ltd., as in list (ii.), арап 
from the chief common manufacturing of conduit, conduit 
fittings and wiring accessories :—- 


(i.) Water-tight fittings and ironclad distribution boards; 
switch and fuse gear, enclosed fuses and fuse 
wires;  cglliery lighting units and industrial 
lighting fixtures ; malleable and grev iron cast 
ings; electric lighting fixtures and illum nated 
signs | 

(ii.) Domestic electric heating and cooking аррһапсез: 
ships, tramways and railway carriage electric 
heating units; heating elements for’ scientific 
purposes. m od e | 


FEBRUARY 17, 1022. - 


. ELECTRICITY. ES 


SYNCHRONOUS INDUCTION MOTORS. 


We have on various occasions dealt with the 
disadvantages of low power factor on А.С. systems 
(single and polyphase), and with the inherent character- 
istics of induction motors for polyphase working. Until 
recently, however, the'?ihduction motor. was almost 
universally used—in sóme special 
cases with the addition of опе of а 
the various “ phase, advancers " 
which have been developed for the 
improvement of power factor. 

For general use direct current 
has in the past found most favour, 
and as a result there was not so 
auch inducement for manufacturers 
ð take up the production of other 
typés adapted for general purposes, 
although much inventive genius was 
expended and many practicable g 
motors evolved, as may be appre- 
. ciated by reference to the interest- 
ing lecture given before the I.E.E. а 
few weeks ago by Dr. S. P. Smith. 
-.». -Motors combining the power 


factor correcting qualities of the: 
synchronous motor, {and the self- 7 
starting and’ other qualities of the | 
are. now 


induction motor, really 


FiG 2—85 B.H.P. 3-PHASE SYNCHRONOUS MOTOR (Drip-PROOF TYPE) 
| DRIVING UNDERGROUND Pump AT COLLIERY. a 
(This Motor works at a power factor of 0-7 leading.) 


commercial articles, and it is interesting and instructive 
to note the patented self-starting and self-synchronising 
type synchronous induction motors made by Messrs. 
Crompton & Co., Ltd., of Chelmsford. 
The machine is of similar mechanical construction to 
an ordinary three-phase induction motor, but has a 
direct coupled exciter mounted on the same bedplate. 
_The stator winding is the same as for an induction 
motor, but the rotor is wound two-phase three-wire. 
The neutral point is connected direct to one terminal 
of the exciter and the two free ends аге connected to 
the two ends of a two-phase liquid starting resistance, 
the neutral point of the latter being connected to the 


other terminal of the exciter, as shown in diagram(Fig.1). | 


The advantage of having the rotor wound two-phase 
is that the phases have equal currents flowing through 
them, and the neutral of the liquid starter being 
necessarily earthed, one pole of the exciter is also at 
earth potential. 

The machine starts up as an ordinary three-phase 
induction motor exerting a starting torque up to 2} times 
full load torque, and on reaching a speed nearly 
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й, FIG.1.—GENERAL, ARRANGEMENT AND: DIAGRAM OF CONNECTIONS. 


equal tofullspeed,the direct current 
from the exciter causes the rotor [to 


assume definite poles and [the 
machine pulls into synchronism 


The exciter is always in circuit and 
the only control gear in this circuit 
is the starting resistance. 

An interesting feature of this 
type of machine is that, should it be 
overloaded beyond its  pull-out 
torque as a synchronous motor, it 
will continue to run as an induction 
motor, and when the overload is 
removed it will automatically pull 
itself into synchronism again. 

Inckided in the advantages of the 
machine are: (1) Unity or leading 
power factor can be obtained; and 
| (2) Airgap is much greater than 
that of induction motors of similar size. The standard 
sizes are from 50 to 2,000 B.H.P. | er 


$wansea.— TheElectrical Engineer hasstated that he was agreeably 
surprised to find that the quotations tendered for supply of coal to 
the generating station showed great reductions, much more than 
he anticipated. The tender accepted for the next three months 
would save them £15 per week. . | 


Finance.—Directors of St. James's and Pall Mall E.L. Co., Ltd. 
recommend a balance dividend on the 7 per cent. Preference 
Shares for the half-year ending 31st Dec., 1921, of 3s. 6d. per share, 
and 8s. 6d. per share on the Ordinary Shares, making with the in- 
terim dividend paid thereon a total distribution of 12 per cent. foi 
the year. 
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THERMIONIC VALVES. 


At the LE.E. informal meeting on the 6th inst. (Mr. 
A. F. Harmer in the chair), Mr. J. ‘Joseph read a paper 
on ''Some practical applications of the thermionic valve." 


The author briefly outlined the principles and designs 
as well as some of the recent applications of the valve or 
triode to electrical engineering problems, generally point. 
ing out that up to the present the valve has been chiefly 
regarded as a means of communication over great dis: 
tances, but there are other purposes to which it can be 
applied. 

One of the most important applications of the valve 
is to repeater circuits for the amplification of telephone 
currents in long distance trunk cables. Before the intro- 
duction of the thermionic valve the weight of a conductor 
used to be from 200 to 600 Ib. per mile, but by the employ- 
ment of the thermionic repeater relay the weight is now 
reduced to 20 lb. per mile. This means a saving of many 
thousands of pounds in a network of long trunk lines. 
The thermionic relays are placed every thirty miles apart 
and comprise three special transformers, two-way re 
peater for up and down lines containing two in-put trans- 
formers and one out-put. (The connections and operation 
of these transformers and of the whole system was the 
subject of a paper read by Sir William Noble before the 
Institution last year, and wi be found in the Journal. 
It was also reprinted in ELECTRICITY.) 

Another very interesting application of the valve for 
the amplification. of low frequency sounds has recently 
been developed for heartbeats, so that in conjunction with 
the thermionic amplifier, the beat of the heart can be 
heard in a large room, and, what is very important, with. 
out the patient being aware of it, and possibly getting 
excited. Another recent application of the valve is the 
simultaneous reproduction of speech with the projection 
of a film on a screen. А somewhat novel application is 
its use as a high resistance fog the measurement of dielec- 
tric losses in cables at high potentials to the wattmeter 
method. 1 

Rectifiers for charging batteries were next reviewed. 
The design of the valve for this purpose is on similar 
lines to the ordinary rectifying valve except that the fila- 
ment is much heavier, and the disposition of the anode 
relative to the filament somewhat different. The Tungar 
rectifier made by the B.T.-H. Co. was exhibited. 

By means of the valve, transatlantic communication 
bv radio telephony on the commercial scale will certainly 
be in operation within the next eighteen months or two 
vears. In his concluding remarks Mr. Joseph said that 
the thermionic valve may be indirectly used for controlling 
mechanical work of any kind, even to large power units 
at distances of thousands of miles. In this respect its 
remarkable properties have not vet been fully developed 
or appreciated, as apart from radio engineers and amateur 
wireless enthusiasts the valve ята the possibilities it offers 
for the solution of engineering problems, both mechanical 
and electrical, are not fully realised bv many engineers, 
who have only heard of tne valve as a scientific discoverv. 
It is far more than this, for no other force in existence 
enables mankind to control energy in vast quantities at 
thousands of miles without any other medium than the 
ether. There must be many problems which the 
thermionic valve can solve and many difficulties which 
might be overcome by its agency, if these are brought to 
the notice of experts skilled in radio science. Engineers 
and others might do well to seek their advice when in 
difficulties for a possible solution of their troubles. 

It is gratifying to know that the best valves are pro- 
duced in this country. This: is proved by the recent 
Admiralty Report on the subject after exhaustive tests 
on a number of valves obtained from everv country where 
they аге manufactured. 

The subsequent discussion was led by Mr. P. Dunsheath, 
who spoke on the application of valves to breakdown 


- would specialise in seientific 


He was followed by Mr. S. R. Mullard, 


tests in cables. 
Prof. C. L. Fortescue, Mr. Leslie 


Prof. P. M. Baker, 


Miller, Mr. E. Kilburn-Scott, Major Tucker, P. Coursey, 
C. A. Newell-Robinson, A. Rosen, —. Bell, and Mr. 
A. F. Harmer. 

and ex- 


Mr. Joseph then replied to the points raised, 
pressed his thanks for the loan of apparatus to 
Mullard, Messrs. Marconi-Osram, and Mr. S. G. Brown. 
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4 TRADE. 


Messrs. 


Тик URN OF THE Tipk? 

Among several large orders for electrical plant is that 
received. by the Metropolitan-Vickers Co. for the electric 
railway system of South Africa and that received by the 
G.E.C. for the single-phase equipment of twelve 1,000 h.p. 
motor coaches for the L.B. and S.C. Railway, to enable 
the section of the line from Balham through Thornton 
Heath to Selhurst and West Crovdon to be operated elec- 
trically. | 

Soon, too, wc hope matters will be advanced far enough 
for the L. and S.W. Railway, the L.B. and S.C: Railway, 
and the S.E. and C. Railway group to give out orders for 
the big electrification schemes in contemplation. Perhaps, 
also, the time is not far distant wher the temporarily 
shelved proposals of the G.E. Railway will mature, and 
the continuance of the N.E. scheme of electrification pushed 
forward, as well as the Metro. and G.C. Railways elec- 
trical extensions. | 

It certainly looks as if engineering manufacture for both 
export and home trade was at last on the up grade. Al- 
though we cannot become prosperous again till our foreign 
markets are regzzained- (and this cannot be until stabilitv in 
their various governments and currencies is assured), 
mutual trading between our Colonies and the Homeland 
cannot but be beneficigl to both. There is no doubt that 
until recently the value of our Colonies has largely been 
overlooked. Further, there is no doubt but that they, one 
and all, prefer making their $urchases within the Empire 
if economically possible. 

eR a 
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ILLUMINATION, 

A paper was read at the Birmingham and District Electric 
Club on the roth inst. by Mr. G. C. А. McDonald (Member) 
upon *lilumination from the user's point of view." "The 
lecturer stated that casual observation of private houses, 
offices, works and shop windows showed what a vast practi- 
cally untilled field thefe was for electrical engineers who 
1 illumination. Many well 
known firms had spent large sums in investigation, in the 
production of scientifically designed fittings, and in the 
education of the public, but so far as he could see the 
efiect had been small, largely owing to the indifference of 
electrical engineers, contractors and fittings manufacturers. 

'The physiological importance of correct lighting could not 
be overrated. Human eyesight was too valuable an asset 
to be wasted bv false, ideas of economy; more especially 
when it could be shown that frequently it was less expensive 
to provide good illumination than bad. | I 

The lecturer gave a detailed account of recent investigation 
of the known laws dealing with the use of light reflectors. 
He laid great stress upon the correct diagnosis of the quantity 
and quality of light required for each specific purpose, and 
gave the methods upon which sound lighting schemes could 
be devised. He dealt at some length with the rival claims 
of direct, indirect, and semi-indirect forms of lighting, giving 
relative efficiencies and values for special purposes of each 
sistem . the lecturer's own view being that for most purposes 
the indirect svstem wag the most perfect of them all. 

The lecture was fullé illustrated with lantern slides, dia- 
grams and mathematical formulze. 
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MONOGRAPHS ON INDUSTRIAL CHEMISTRY. 
Edited by Sir EDWARD THORPE, C.B., LL.D., F.R.S. 
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THE ELECTRIC FURNACE, By J. N. PRING, D.Sc, | 
M.B.E. With Illustrations. Svo. 32s. net. | 
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Опе make of Cable is very 
like any other make in 


outward appearance. But 


the у difference іп the : HEN LE. ү wv I R. CABLES 
24 | els 


service you get from one n | 
make А another is very н and WIRES an d 
real. If you could be B FLEXIBLE CORDS. 
made aware; aS we are H | 
aware, of the difference Н 
in the quality of Henley 
Cables and. Wires over 
those of many makes 
being offered, you would 
always use only Henley 
Cables and Wires. .- 


W. T. HENLEY'S TELEGRAPH WORKS CO., LTD., Blomfield Street, London, E.C.! 


“BELLING” 


(Regd. Trade Mark) 


ELECTRIC FIRES. 


MOTORS, A.C. & D.C. 
DYNAMOS. 
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List No. 983. "IMPERIAL" FIRE. | 
Price £3 10/- Black Finish. Price £4 12/6 Enamel Finish. 
Loading 2 kwr. Complete with two place removable trivet. 
New Fire Bais—New Switches. 
Send us a post card for owr 48 page catalogue. 


BELLING & CO, Peppu Waris 


SAND PITS, "BIRMINGHAM. 


“ HIGBRO," B'HAM. (CENTRAL 1648 BCH. EX.) 


265, STRAND. ; LONDON, w.C.2. 
5, YORK ST., " MANCHESTER. 


(CITY 3713.) 
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> 
TO OUR READERS. 


ELECTRICITY is published every Friday, and, if ordered, is on sale at the 
Де жау АА Bookstalls and Newsagents on that day. It 
h very large sale throughout the United Kingd a 
in the British Colonies and Abroad. леш а ee аз 


a 908 to which an answer js required must be accompanicd by є 
|. stamp for reply. When considered of sutticient interest, the answer 
will probably appear in the paper. 


SEN advertisements for the displaved columns and alterations to 
ey ng ones must reach the publishing office not later than 
the first post Tuesday morning, in order to be in time for the 
Issue of the following Friday. This is important. Rate quoted on appli- 
cation. Subscription : 17s. Od. a year, 9s. half-year, 4s. 6d. a quarter in 
advance, postage prepaid in the United Kingdom and abroad. 


All remittances payable to the Publishers® 8 REN 
et : í | х, 8. RENTELL AND Co., LTD., 
36-39, Maiden Lane, London, W.C.2. Telephone, No. 2460 Gerrard. 


Current Topics. 


The Birkenhead Electricity Committee have 
authorised the electrical engineer to Jay down, “at 
such time as he considers it desirable 
to do so,” an extension of the elec- 
M tricity mains from Osmanston Road, 
Prenton, down Woodchurch Road to near the pumping 
station of the Wirral Waterworks Company. This has 
been gone because houses are-to be privately built in 
the vicinity of the pumping station, and application was 
made to the conimittee for such an extension. This is 
the sort of decision one rejoices to read; it is in such 
refreshing contrast to the short-sighted policy of those 
undertakings—anjl their name is legion—which impose 
impossible charges upon would-be consumers in streets 
and districts not alreadv served by their mains. In 
the natural order of thinps, the average householder 
cannot be expected to pay through the nose for costly 
cable extensions of which he will only take toll to the 
extent of a very fractional current density even, when 
his house is on full load. uu | 


Enterprise. 


Another sign of the fines Gas the “proposal by 
Councillor Oliver, of Derby, that the Council instruct 
the Electrical Committee to prepate a scheme for the 
wiring of premises and the fixing of electric fittings at 
cost price, the price to be ascertained by strict costing 
or by comparison with contract prices. As was only 
to be expected, the motion was opposed by another 
councillor on the ground of competitive trading, but 
| am not so sure that this rather natural view of the 
proposal is warranted. Certainly local electrical con- 
tractors in any town stand to lose a certain amount of 
business in competition with a co?poration which under- 
takes the wiring of premises at cost, but it 1s a moot 
question whether they would not ultimately benefit bv 
the largely increased clientele of consumers in the dis- 
trict and the augmented demand for electric lamps and 
other current consuming devices,. 


After all, money is more easily made on retailing: 


electrical goods than on wiring premises for their use. 
It is the present comparatively high cost of wiring and 
fitting which militates against a considerable increase 
in the number of electricity consumers, and an all- 
round reduction in this necessary initial expenditure 
would probably bring its own compensation in the long 
run. The proposal merits further thought, and pos- 
sibly a compromise might be effected whereby the Cor- 
poration could undertake such work at a very small 
margin of profit by amicable arrangement with the 
leading wiring contractors. — 1t is smother argument in 
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favour of that wholesale co-operation between elec 
tricitv suppliers and the trade at which I have hinted 
from time to time, and which 1s so desirable in the 
common interests of both parties. | 


Apropos my recent remarks on municipal trading 
and profits allocated to the relief of rates, Liverpool 
has just declared a dividend of some 
£60,000 on its electricity supply 
undertaking, which is to go to rate 
relief. | Simultaneously, the Corpora- 
tion announce gratifying reductions in the charges of 
electrical energy, but that-in itself does not constitute 
a sufficient sop to electricity consuming ratepayers for 
the diversion of their overcharges in the past to other 
ratepayers who have not used municipal electricity. I 
still maintain that this profit earning by municipal 
undertakings 1s fundamentally unsound, and that my 
view is shared by others is evident from correspond- 


Municipal 
Trading. 


ence in the local Press, one writer suggesting that a 


more equitable adjustment of the surplus would have 
resulted Irom an extension. of the City's electricity 
mains so as to bring the supply within reach of a 
greater number of ratepayers, а suggestion with which 
I fully agree. 


In my paragraph under this heading in the issue of 
Evectrieizy dated February зга, in which, it will be 
remembered, I described the experi- 
ments of a colliery engineer with a 
pctrol-electric-cum-battery lorry, I 
rather misled the reader by referring 
to "power factor,” and hasten to cor- 
rect the impression, “bead factor” is the crux of the 
trial, which embraces a prime mover run continuously 
at what is practically a Constant load, irrespective of 
the running conditions of the vehicle itself, variations 
in the power consumption being automatically met by 
the flexible combination of dynamo, motors and 
battery, instead of by the usual wasteful and inefficient 
system of throttle contrat of an overpowerful engine 
fed by an impertect vaporiser or carburettor. 


Petrol Engines 
and 
Power Factor. 


25. а 6 


Asa sequel to my last week's comments on the tele- 
of the Government, it is interesting to 

record that Hull Corporation, which 

still boasts a satisfactory and pros- 

perous municipal telephone service, is 

able to furnish this service at more 
favourable rates than the Post Office. 'The proft on 
last year's working was £4,000, in spite of the fact 
that only id. per call is charged locally, as against the 
Government's toll of 3d. Not only have Hull Corpora- 
tion made their telephones pay, but they have recently 
installed an automatic exchange, at a cost of £20,000, 
providing for the needs of 1,000 subscribers. At the 
official opening of this exchange, the chairman of the 
Telephones Committee announced that the yearly 
income of the undertaking was £100,000, and that 
their intention was to provide an efficient. service as 
cheaply as possible and. not to make money for the 
relief of the rates. Bravo, Hull! From а telephone 
standpoint, at all events, vou аге setting a worthy 
example to the sponsors of our State telephone system. 


phone policy 


Telephone 
Reform. 
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A recent incident in the Birkenhead district serves to 
direct attention to a certain ignorance or carelessness 
in the use of electrical heating 

Electric Heating appliances which is likely to lead to 


Appliances: further accidents if not explained to 
A Hint. the average user of such apphances. 


In the case under review a fire was 
caused through an electric iron, which, with current 
switched on, had been left resting in fuM contact with 
a wooden press in the kitchen of a local residence. As 
a result it became overheated, and ultimately set fire to 
the woodwork , with the. result that considerable 
damage was done before the fire brigade subdued the 
outbreak, whilst a dog was suffocated. 


Such an accident could not happen with an ordinary 
flat-iron—unless, perhaps, it were placed red-hot on 
woodwork. With the electric iron, on the other hand, 
the source of heat is constant and accumulative. If 
the iron is not in use, little or no heat is being removed 
from the mass of the iron, @&cept by radiation and slow 
conduction through the air, and as a result the iron 
soon becomes overheated, and dangerous if left in con- 
tact with inflammable material. In use, the heat 
generated is being constangly led away and dissipated 
by contact with the damp'linen or material which 1s 
being ironed. Most reputable electric irons have an 
attached stand, which permits of their being safely 
supported on edge and out of contact with the table 
or ironing board. This position is quite a safe one, 
although it is better to switch off the iron if out of 
use for any lengthy period — 


The same remarks apply to electric bed-warmers, 
kettles, immersion heaters, and the like. These 
appliances are designed fqr use in a certain manner. 
The bed-warmer, for inssance, is designed оп the 
assumption that it will be used just as the old-fashioned 
warming-pans used to be—viz., moved about so as to 
impart initial warmth оће whole surface of the 
bedclothes, and not left stationary in one place to 
accumulate heat and ultimately set fire to the bed- 
clothes. Similarly, electric kettles and other electrically 
heated vessels for holding liquids are rated to give up 
their heat energy to the contained or encircling liquid 
just as quickly as it is generated. Leave them empty 
and switched on, or exposed to the air, which is a 
very poor conductor of heat, and they rapidly become 
overheated and burn out. Any manufacturer of elec- 
trical heating appliances iH recount doleful tales of 
the ‘‘ repairs” he is called upon to execute, all due to 
neghgence of this simple,-natural law of heat con- 
duction and radiation. 

ELEKTRON. 


F.T.C. OLD STUDENTS’ ASSOCIATION. 

On Jan. 27th, Old Students of the Finsbury Technical 
College held an informal dinner. and smoking concert at 
the Engineers’ Club, Coventry Street, W.. Mr. W. С. 
Пеаа, M.I.Mech.E., President of the Association, presided, 
and was supported by a number of past-presilents and 
vice-presidents, including Capt. R. J. Wallis-Jones, О.В.Е., 
W. J. Tennant, M.LMech.E., А. J. Chapman, ELG: 
Capt. F. H. Masters, O.B.E., and several members of the 
Council. Among the guests were Dr. Armstrong, F.R.S., 
of the Central Tech. College, Mr. A. Chaston Chapman, 
FLC., F.R.S., President of, the Institute of Chemistry, 


ee cS ———————————-— 7 


Mr. R. B. Pilcher, Registrar of the Institute of Chemistry, 
Professor A. J. Hale, F.L.C., and Mr. J. К. Catterson- 
Smith, M.I.E.E., of Finsbury Technical College. 

Under the direction of Mr. L. M. Clark, a pleasing and 
well-varied programme was supplied by Messrs. Raymond 
Ites, G. M. Јейгауѕ, G. Thomas, Ivor Jones and Ralph 
Frazer, with Mr. L. Regan, F.R.C.O., at the piano. 

Additional items were given by Mr. Pilcher, whose songs 
at the piano were received with great applause, and by 
Messrs. R. O. Grant and W. J. Tennant, who proved them- 
selves to be raconteurs of no mean order. 
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A RELIABLE POCKET ELECTROSCOPE. 
Live Circurr DETECTOR, 


The pocket electroscope illustrated herewith is a small, 
convenient instrument, hike a fountain pen, for ascertain: 
ing whether апу wire, switch or other metal work (AC. 
or D.C. 8o to zoo volts), normally carrying current, is 
‘dead ” before any work on it is begun. 


To use, the metal gap of the electroscope is taken in 
the hand and the point placed in contact with the part 
to be tested, when the metal shutter will appear behind the 
glass on top of the instrument. On removal, the shutter 
will remain visible for some seconds, providing thzt the 
metal point is not brougnt into contact with any other 
body, thus making it possible to test parts «сис of 
access. If desired, the shutter can be made to disappear 
more rapidly by touching the metal point, with one hand 
whilst holding the metal cap in the other, as, by se 
doing, the instrument is short-circuited through the body. 

When in use the electroscope indicates the potential 
difference between the part under test and the user's body, 
which normally will be at earth potential, and it will 
operate even if the body is entirely insulated. In this 
case, however, the part to be tested must not be toucheu 
wüth the hand or other conducting medium immediately 
before making the test, as this may result in the body 
gaining a charge which will be retained for some time. 
A charge so gained, can, however, readily be dissipated 
by touching the wall, ceiling. or. ground for a few seconds 
with the flat of the hand. This precaution need only 
be observed in the case of direct current, and even then 
only if the body is entirely insulated by standing on a 


wooden chair, ladder, etc, or if the user is wearing 
rubber shoes. 
On the lower potentials the point of the instrumen! 


should be allowed to remain in contact with the part 
under test for a few seconds, but on potentials of more 
than 250 volts relative to earth, the instrument need onl 
be touched lightly on the part and withdrawn. 

With a svstem, both conductors of which are normalli 
insulated from earth, it is of little practical. importance 
to know the potential of each wire relative to earth, The 
electroscope, however, may be used in much the same 
way as a voltmeter to ascertain the potential difference 
between the two conductors. 1f the wires have frec end: 
thev should be arranged so that the instrument can touch 
both wires simultaneouslv, one with the metal cap and 
the other with the metal point, the instrument being held 
bv the ebonite holder. 

“Н no free ends arè available, one conductor may Бе 
touched with the finger, or some conducting tool held in 
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the hand, and the other wire with the point of the instru- 
ment held in the other hand by its metal cap. In this 
manner the potential difference between the two conduc- 
tors is imparted to the electroscope with the body forming 
« part of the circuit. In such cases, however, in order to 
avoid shocks, it is necessary that the user should be well 
insulated bv standing on a wooden floor, chair, ladder 
or other similar insulator. 

Two insulated wires may be tested at different points 
bv piercing the insulation with pins and applving the 
instrument to the heads. 

Among the uses may therefore be-numbered testing for 
live wires, surface leakage, fault finding, open circuits, ete. 

It is interesting to note that the electroscope, w hich is 
to be obtained from Drake and Gorham Wholesale, Ltd., 
07, Long Acre, W.C.2, operates on the remarkable re- 
discovered electrostatic phenomenon. demonstrated by the 
Danish engineers, Messrs. Johnsen and Rahbek, before the 
|.E.E. last year. 
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BRITISH INDUSTRIES FAIR. 


The 8th annual B.I. Fair cpens on the 27th inst. at the 
Castle Bromwich Aerodrome, Birmingham, and the White 
Cit, London, and will, we have every reason to hope, 
result in the placing of valuable orders with our manufac- 
turers, The Fair is organised by the D.O.T., who have 
rent over 250,000 invitations to buyers in the U.K., and 
some 50,000 buyers overseas. Thus, as only actual manu- 
facturers are allowed to exhibit, buyers and manufacturers 
come into direct contact. Engineering materia! is to be 
lound at Castle Bromwich, as in previous vears. 

We learn from an official announcement that to inspect 
every stand at the Fair involves a walk of well over five 
miles ! " 


INDIAN MARKET FOR ELECTRIC METERS. 


There appears to exist a fair markét in India foc electric 
meters, those generally used being the niotor tvpe, though 
a few electrolvtic types are used. The latter, when tried 
In one citv, were said to be unsatisfactory, the complaint 
being that thev needed reversal too often, thovgh in other 
countries this complaint has not been made. The greatest 
MARS of direct-current meters used in this market 
have been furnished bv British manufacturers, but in pre- 
war davs German and Swiss competition was verv strong. 
Very little has been done by American manufacturers in 
this particular item, due to considerably higher prices. 
The meters mostly used are the Ferranti, Aron, and Cham- 
berlain and Hookham, made in England; the Siemens- 
Schuckert, made in Germany; and the Landis and Gyr, 
made in Switzerland. The Siemens-Schuckert appears to 
le regarded as probably the best “buy” of all, and the 
Swiss meter is low priced. According to a recent issue of 
Commerce Reports (Washington, D.C.), a few American 
direct-current meters have been seen in the stocks of native 
electrica! dealers, but apparently these were all bought 
when the rupee was worth до to 50 per cent. more than 
its par value, and it is doubtful whether they will compete 
under average conditions. The bulk of the alternating- 
current meters have been sold by the same manufacturers 
that furnished the direct-current wattmeters, with tbe ad- 
dition of the Metropolitan-Vickers Electric Company. In 
Octcber, 1920, Siemens-Schuckert, . of Germany, were 
bidding for a meter job in Bombay, working through a 
london agent and a local firm in India, and it is expected, 
therefore, that once again thev will soon be actively in the 
field. Low and moderate priced indicating switchboard 
instruments have a steadv sale, and thev are 4, 6 and S 
inches in diameter, the 6 in. size especially being stocked 
by the majority of the electrical dealers of апу “standing, 
both native and European. Most of these instruments are 
Jirect-current, for use on boards made up locallv for small 
lighting sets, but there is a small call for alternating- 
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current ammieters for use in the circuit of induction motors. 
At the present time the British N.C.S. (Nalder Bros. and 
Thompson, Ltd.) and the British General Electric Co. 
meters seem to be taking most of the business, though in 
the cheap lines it is expected that Germany and France 
will again d very keen coinpetitors. In a few Indian 
stations onlv, a few graphic or recording meters of various 
kinds have been found, and in several cases they were not 
in service. Those installed are principally voltmeters, fev 
ammeters or wattmeters being used, and in most instances 
these recording instruments are of British make.—C hamber 
of Comimerce Journal. 


OUICK-MAKE SWITCHES. 
The rapid growth during the last few vears of the use 


of electricity Tor industrial purposes, entailing the use of 
high-capacity switches by non- -technical persons, has intensi- 


lic. I. 


à] . “5 
fied the demand for what is known as "fool-proof " or 
“ mistake-proof "" switchgear, that is, switches which are 
quite safe in the hands of non-technical operators. 


FiG. 2. 


One of the most frequent.causes of damage, and some 
times breakdown, has been-caused bv bad contact. The 
unskilled person, in switching on will often slowly “ inch’ 
the blades into contact or will leave the switch in circuit 
when the blades are in slight or half contact, in either 
case arcing is liable to be set up, with immediate damage, 
and eventual breakdown of the switch. 
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To avoid this trouble, the Midland Electric Mnfg. Co., 
Ltd., have introduced a range of switches which thev call 
the “ Glasgow-Premier ” (Fig. 1) and the '"Paragon-Premier ” 
(Fig. 2), and they claim that by using these switches the 
above troubles can never arise. 

Immediately the operator begins to switch on, the blades 
‘chop in” to instantaneous full contact quite independently 
of any action on his part, and in. switching off, the circuit 
is just as fully and rapidly broken, so that there is never at 
any time danger of arcing or dumage to contacts or blades. 
The blades cannot remain in апу intermediate position. 
The quick action at both the make and break is effected 
bv a powerful and unbreakable coil spring, thus removing 
all operating strain from the switch movement and all 
possibility of error from the operator. To make assurance 
doubly sure, the * follow-on” of the handle by the operator 
effects a positive make, independent of the spring. 

So that there should be no doubt about the reliability of 
the new switches under service conditions, very elaborate 
and severe tests have been, made both electrically and 
mechanically, tests which prove that this quick action his 
increased rather than decreased the effective life. of the 
switches. 

The Company claim that these new switches are so 
designed that by reason of their well-known standardised, 
svstem of manufacture, the price is even lower than for 
switches of similar quality of the old slow-make variety. 


[d 


TRADE TERMS AND CONDITIONS. 


The E.D.A. recently convened an informal meeting be- 
tween representatives of the principal associations within 
the electrical industry; this meeting took place on the 
13th, at the Engineers’ Club, and was well attended ; some 
of the more important commercial issues between the differ- 
ent branches were discussed freely, and although the pro- 
ceedings were naturally of a private character, we are 
permitted to say that the representatives. went away with 
something to interest to report to their associations, and 
there is reason to believe that negotiations now in. pro- 
gress will be assisted by thd interchange of views which 
took place. Е 

It is also possible that 1 conference may be followed 
by others of a similarly joint character, and hoped. that 
problems which may occasionally be beyond the “give and 
take limits of a purely sectional mecting Will appear less 
difficult after they have been examined in relation to the 
industry as a whole. 

This method of handling the more obstinate difficulties 
will increase understanding and sympathy between the 
several groups, Who after all must, to enjoy individual suc- 
cess, achieve a common end. 


Answers to Correspondents. 


OvrRULOUS.-—Yoes, We saw the Amsterdam imprint on the 
English catalogue to which vou refer. It was an excellent 
picce of work and free from mistakes, for which the writer 
made critical search. We are, therefore, not. surprised. to 
hear that it is bringing them many inquiries, but the leaders 
in the printing trade unions here are rather pleased with it. 
They would rather have their members out of work than 
cul prices in order to keep the work in the country. Phat 
is why technical books are so high in price, and it is à 
direct tax on the technical education of all classes, including, 
in the majority, the sons of the trade unionists themselves, 
but they don’t scem to care for that in the slightest. To 
assist such an object is, in their idea, radically wrong. 


= 


Meetivgs.—The Inst. C. E. will. meet at Great George Street, 
Westminster, S. W.1., on Tuesday, 21st inst., at 6 p.m., when the 
paper, “ Hydro-electric Installations of the Barcelona Traction, 
Light and Power Company." by Horace Field Parshall, D.Sc., 
M Inst.C.E., will be further discussed. 


Questions and Answers by Practical Men. 


RULES. 


QUESTIONS We inrite our readers to send wus questions, preferably on 
technical problems that have arisen in actual practice. Questions which 
we consider of sufficient. interest to our readers. will either be replied to 
under '"" Answers to Correspondents" or replies will be inrited from our 
readers. Опе shilling will be paid for the question which we select for 
com petitire replies in this column. 

ANSWERS : A fee of 10s. will be paid for the answer which we consider 
shows the greatest merit, and 58. for the one we select ав second best. 
In judying the replies, importance will be attached to clearness and con- 
ciseness, as well as accuracy. The Editor reserres the riyht to make 
no award, or to accept only one reply, tf, in his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the re- 
turn of their manuscripts, tf unaccepted, should — enclose samped 
addressed envelope. i 

Write on one side of the paper only, and tf diagrams are sent, draw 
them on a separate sheet of paper attached. to the manuscript. Com- 
petitors may adopt a “nom de plume," but, both in the case of questiona 
and answers, the competitor's real name and address. must be gent with 
the manuscript as a guarantee of good faith. No correspondence twill 
be Pis d ino with regard to successful replies. The Editor's decision 
is final. 

Commencing with Question. No. 101, а Diploma of Merit will be awarded 
to the siz competitors who win the first or second prize the most times 
during the next сеге months. 

The words “ Questions and Answers," ог “Q” and “ A" should te 
placed at the top left-hand corner of all letters intended for this column 


Qurstion No. 133. 

l have a three phase, 20 h.p., 29 ampere, 25 cycle, 525 
r.p.m. induction motor which has just been rewound. This 
motor was connected to the supply through a star-delta 
switch. When it was switched in “star,” the rotor com- 
menced to rock like a pendulum and blew the fuse. "The 
windings test O.K., and the armature winder cannot te!l 
me what the fault is. Can any reader assist те?— А. 
Hommes.” | 

QUESTION No. 134. 

Can апу reader give me a clear idea of the principle of 
operation of the Merz-Price system for the protection of 
main cables ?-—“ JoiNTER-"' 

(Replies to Questions Nos. 133 and 134 must be received by 
February 25, 1922.) 


Reviews of Books, &c. 


[Books noticed ín this column will be sent from ELEC- 
TRICITY Office to any part of:the world, for the published 
price, plus ten per cent. for postage (minimum 2d.), and 
orders will be appreciated.] 

CENTRAL STATION VOLTAGES AND. CHARGES ‘THROUGHOUT 
тир Ustrep Kincpom. 48 рр. (Rentell, rs. net, post free 
is. 2d.)—U sers. of the unrivalled Practical. Electricians’ 
Pocket. Book are familiar with the Central Station tables 
which appear in each annual issue brought thoroughly up 
to-date. These prove invaluable to many thousands of 
engineers. and salesmen of whom a not inconsiderable 
number will welcome the publication of these tables separ- 
ately, in a strong light cover, саз thus they can more con- 
venienily carry the tables in the pocket, especially as the 
page size is but 54 in. by 4y in. The Pocket Book con- 
tains such а wealth of thoroughly practical information, 
that there is no question of the new publication. clashing 
with it, rather will the majority of Pocket Book users 
who have to deal with the supply of apparatus to the 
ditferent parts of the Kingdom obtain “Central Station 
Voltages and Charges" in addition—the former more for 
office use and the latter for pocket. use. As the arrange- 
ment of the tables is so well known, there is little necd 
to refer to the general convenience and comprehensiveness 
of the information which falls under these heads Толо, 
Owner of Station or where current is obtained from, Name 
of Chief or Resident Engineer, Supply Voltage, System, 
Periodicity, Price of energy. for various purposes. Refer- 
ence is further facilitated by the undertakings being grouped 
under (1) Metropolitan and Suburban, (2) Provincial, (3) 
Scotland, (4) Ireland. 


s ae a циан 


Bargains.—Some good electrical' bargains can often be picked 
up in our Prepaid columns. Readers should study them caretully. 
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THE FILM TRADE, 
To the Editor of Evecrricity. 

Dear Sir,—“ Elektron " has got the rights oí the matter 
in his comments on “Oh, those films," but he has been 
lcd a little astray in thinking it is the exhibitor who is 
to blame for the unevenness in the quality of film pro- 
grammes. 

Unfortunately, it has in the past been quite impossible 
to buy certain well-known brands of films without under- 
taking to purchase a year's supplv, and this undertaking 
is given before the films are made. The result has, in 
many cases, been thoroughly unsatisfactory, and within 
the past twelve months steps have been taken which 
will put an end, in the course of time, to this particular 
system of buying films. But most of the trouble has 
been caused $y lay Press critics making comparisons which 
were unjustified. 

The films bought and made last year are now being 
exhibited to the public; films made last week are being 
-hown privately to the trade, and to these shows certain 
lay critics are occasionally admitted. To run down twelve 
months' old films because they are not equal in quality 
to twelve-hour old films is not sound criticism in any sense. 
If the Daily Mail representative had gone into the Sun- 
hean showrooms in London and ridiculed the cars on 
view there because they were not equal to 1922-3 models, 
the absurdity of his criticisms would have been apparent. 
Yet the particular critic you mention is, in fact, telling 
exhibitors to scrap most of the films how being shown 
because they are not equal to the new season's goods. 

Moreover, it is only faic to the industry to point out 
that at the present moment it is being taxed into Carey 
Streete Most of the exhibitors are running at a loss 
owing to the exorbitant exactions of the Entertainment 
Tax and, in many cases, increased business would only 
mean increased loss. A house showing a. loss of £50 
or £60 a week is having to pay an Entebtainment Duty of 
double that amount in addition, and in one instance three 
theatres whose net, profits for the year were only зоо 
had to contribute no less than £536,000’ to the Entertain- 
ment Tax. It would be as well to get the drowning man 
cut of the water before we complain that he is not singing 
sweetlv,—Yours faithfully. 

| P. PowgrL 
17, Green Street, London, W.C.2.  . 
February 8, 1022. i 
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NOTES ON WATER POWER DEVELOPMENT.* 


Bv Pror. А. H. Gipson, D.Sc. 


(Continued from page 36:) 

In addition to these there are a very large number of 
"ег small schemes which have not yet been investigated,! 
end it is probably well within the mark to sav that there 
“Ге water-power sites in the country capable of developing 
the equivalent of 400,000 continuous h.p., or 1,500,000 h.p. 
“er a normal woiking week, at least as cheaply as from a 
‘calfired installation. 

| number of ettractive schemes are Ао available in 
North Wales, though these are in general more expensive 
than those in Scotland. 

Owing to the general flatness of the gradients, there are, 
pt possibly around Dartmoor, no schemes of апу large 
individual magnitude in England, but there are a large 
nunher of powers rangi з from co to 1,000 h.p. which 


“Abstract of address by the President of the Engineering Section, 
British Association, at Edinburgh, 1921. 

Пп a paper read before the Royal Society of Arts on 
ап 25.1918, Mr. A. Newlands, M.Inst.C.E., gave a list of 122 
ential Scottish schemes, the capacity of which he estimated, 
Ла very conservative basis, at 375,000 h.p. 
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` the equivalent of 500,000 h.p. over 


89 
| ане 
might be developed from river flow uncontrolled by 
storage. 

Investigations on a few typical. watersheds throughout 
England and Wales appear to show that the possible output 
averages approximately eight continuous h.p per square 
mile of catchment area, which would be equivalent to an 
aggregate of about 450,000 h.p. Although much of this 
potential output is not commercially feasibie, it would give 
l a normal working week 
if only 30 per cent. of it were fully utilised. 

[п the report recently issued by the Irish Sub-Committee 
of the B.O.T. Water Power Committee, it is estimated 
that approximately 500,000 continuous 24-hour h.p. is com- 
mercially available in Ireland, and that if utilised over a 
48-hour working week, its capacity would be at least seven 
times as great as that of the engine power at present in- 
stalled in the country for industrial purposes 

It appears then that, although the water power possi- 
bilities of the U.K. are small in comparison with those of 
some more favoured countries, they are by no means so 
negligible as is commonly supposed, even in comparison 
with the present industrial steam’ power resources of the 
country. 

The capacity of the fuel power plants installed for indus. 
trial and public utility services in the U.K. in 1907 was 
approximately 9.8 million h.p. Allowing for an increase of 
15 per cent. since then, and an average load factor of 35 
per cent., this is equivalent to 32,000 million h.p. hours 
per annum, or to a continuous 24-hour output of only 3.7 
million h.p. 

According to Sir Dugald Clerk, the average consumption 
of coal per h.p. hour in this country is about 3.9 lb., 
which, on the above basis, would involve a total annual 
ccnsumption of 55 million tons for industrial purpcses, not 
including railways or steamships. This figure 15 in sub- 
stantial agreement with the estimate of 60 million tons 
made for factory consumption in 1913 bv the Coal Con- 
servation Committee of the Ministry of Reconstruction, 
since this latter figure also includes coal used for heatiny! 
and other manufacturing processes in factories. 

Adopting this figure of 32,000. million h.p. hours as the 
annual demand for power for industrial purposes, it appears 
that the inland water power resources of the U.K. are 
capable of supplving about 27 per cent. of this, a propor- 
tion which, in such an industrial country as our own, is 
somewhat surprisingly large. E 

Many of the small powers would be well adapted for 
linking up, as automatic or semi-automatic stations, into 
a general network of electricity supply, or for augmenting 
the output of municipal supply works, as has been done 
so .uccessfully, for example, at Chester, Worcester, and 
Salisbury. ЭО 

The development of the many small schemes available 
in the Scottish Highlands would probably have a great 
effect on the social life of the community. It would go far 
towards reviving and extending those small local industries 


awhich should form an essential feature of the ideal rural 


township. Commercially, such undertakings may appear to be 
of small importance, but as a factor in promoting the wel- 
fare of the State, economical and political, their influence 
can hardlv be over-estimated i 

Some of the larger schemes in Scotland would lend 
themselves admirably to transmission to its industrial 
districts, while others, in close vicinity to the sea-board, 
would appear to be well adapted for supplving chemical, 
or electro-phvsical, or metallurgical processes. 

There is a probabilitv that at least two of these schemes 
will be developed in the near future. One of these —the 
Lochaber scheme--is capable of developing some 72,000 
continuous h.p., which is to be utilised largely in the manu- 
facture of aluminium. It is interesting to note that when 
this scheme is completed the British Aluminium Corpn. 
will have, with their station at Kinlochleven, an average 
continuous output of over 100,000 h.p., and a maximum 


capacity of almost 140,000 h.p. 
| (То be continued.) 
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Various Items. 


Henley’s.—Ord. share dividend of 2s. per share, less fax, is 
recommended, making with the interim dividend paid Sept. 1, 
1921, 3s. per share for the year. 


Leeds.— Permission has been received bv the Corporation to 
borrow 438.500 for the provision of overhead wires and electric 
light on the. municipal housing schemes. 


*Lektrik Lighting Connections. —We are pleased to inform 
our readers that the new (seventh) edition of this useful little 
book is now ready, and may be obtained direct from this office 
(Messrs. Rentell) for the sum of 1s. 2d. net, post free, It has 
becn carefully revised and considerably enlarged, and is really 
a very valuable treatise on the art of switching from an up-to-date 
standpoint. It should, therefore, be in the possessson of every 
electrical contractor, foreman and wireman in the British 
Empire. That is a big order, but it is the honest fact. 

Yorks E. P. Coy.—The 30th Annual General Report is to be 
presented on the 21st inst. It is a very satisfactory document 
as the profit shows а substantial advance over that for 1922 
notwithstanding the adverse conditions. Besides the pref. 
dividend, 8 per cent. (3 percent having been paid in August last) 
is proposed to be paid on the ordinary shares. Steps are being 
"taken to increase the capital from two to four millions with 

power to borrow on mortgage up to one-third the increased 
amount. The Company's offices are now at 36, Park Place, 
Leeds. | 

British Industries Fair (Birmingham).—At this important 
trade exhibition, J. H. Tucker & Co., Ltd. (King's Rd., Tyseley, 
Birmingham), are showing at Stand No. 38, Building A, an 
extensive selection of switchgear and switchboards, ironclad 
and teak cased gear and electric lighting and power accessories. 
Included will be four examples of a new range of small moderate 
priced accumulator switchboards designed for use with modern 
small private plants using low voltage metal filament lamps 
on the latest wiring systems, Demonstration of the numerous 
controls for electric light obtainable with “ Tucker " tumbler 
switches will also be given. ‘The general! lighting and heating 
accessories display will include lampholders, sockets, plugs, 
adaptors, bell pushes, etc. 

“ Dictionary of Applied Physics." —^n advance syllabus of the 
“ Dictionary of Applied Physics," in five volumes, under the 
general editorship of Sir Richard Glazebrook, K.C.B., D.Sc., 
F.R.S., shows that it will be a most comprehensive work of 
reference. Jt is arranged as follows: Vol. I., Mechanics, 
Engineering, Heat ; Vol. IL, Electricity ; Vol. III., Meterology, 
Metrology and Measuring Apparatus; Vol. IV., Optics, Sound 
and Radiology ; Vol. V., Metallurgy and Aeronautics. All the 
contributors are experts in the subjects they deal with. Vol. I. 
will be published next month, and the succeeding volumes at 
intervals of from two to three months at the price of 65s. net 
per vol, or £14 14s. for the five if paid in advance. The pub- 
lishers are Macmillan & Co., Ltd., St. Martiu's St., W.C. 

E.D.A. Annua! Luncheon, 1922.— The Second Annual General 
Meeting of the British Elec. Dept. Assoc. will be held on Wed., 
the 22nd inst., and will be followed by the Annual Luncheon 
at the Hotel Cecil, Strand, W.C., at 1 for 1.15 p.m. The 
chair will be taken by Mr. Councillor E. C. Ransome, O.B.E., 
J.P. (President-Elect, E.D.A.; LM.E.A. Council; Chairman, 
Ransomes, Sims & Jefferies, Ltd.). Other speakers will include : 
Mr. Arthur Neal, М.Р. (Parliamentary Secretary of the Ministry 
of Transport); Mr. Hugo Hirst, M.LE.E. (President, E.D.A., 
1921-22, and Chairman of the G.E.C.); Mr. J. S. Highfield, 
M.I.E.E. (President of the LE E.) ; Sir Archibald Denny, Bart., 
LL.D. (Chairman, William Denny & Bros., Ltd.) ; Mr. A. F. 
Berry (Chairman of Council, E.D.A., 1919-20-21-22). | 

Bogus Companies.— William Aaron Davis (39), electrician, 
Low Villa, Farnley, Leeds, has, after several hearings, been 
remanded on eight charges of obtaining sums of monev, ranging 
from /100 to /250 from different persons resident in various parts 
of the country in connection with partnerships in alleged bogus 
companies. Mr. Arthur Willey, who prosecuted, said that the 
alleged frauds involved about /10,000 in all and that complaints 
are still being received from persons who have been victims. 
Since 1919 accused has been carrying on business under different 
names in Leeds as an electrician, as the Leeds Battery Co., 
the Alliance Cvcle and Motor Co., etc. Evidence has been 
already called at great length and in two of the cases the 
stipendiary magistrate (Mr. Horace Marshall) has stated that 
he will not make a committal. Itisexpected that the magisterial 
investigation will be concluded at the next hearing. 
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Some. choice designs in floor and table ‘lamps, pendants, 
sunstone and alabaster bowl fittings, as well as other less pre- 
tentious but equally efficient,are contained in a new list which 
we have received from the Sloan Electrical Co., Ltd. (5 12, Golden 
Lane, E.C. 1). These fittings are made by Peyton & Peyton, 
Ltd., of Birmingham, for whom the. Sloan Co. act as agents 
for London district, South Coast and the West of England. 
The selection of fittings illustrated is not large, but embraces 
some remarkably fine specimens, so that we are not surprised 
at the long list of public buildings which have been supplied 
with fittings from this house. The Sloan Co. have a good 
showroom where many fine fittings can be comfortably inspected. 
Any member of the trade who cannot call should do the next 
best thing, write and ask for a copy of this list. ` 

A very useful Pocket Electroscope for determining whether 
a circuit be alive or dead is dealt with in Pamphlet No. 339, 
received from Drake &.Gorham Wholesale, Ltd. (67, Long Acre, 
W.C.2). We have tested this device and regard it as invaluable 
to all those who have to work on circuits which тау be alive. 

John M. Henderson & Co. (King's Works, Aberdeen, and 17, 
Cockspur St., S. W. 1), who devote special attention to problems 
in which the handling of materials under any conditions is 
involved, have produced à brochure dealing with overhead 
electric travelling cranes. The Ref. No. is 40—2E. It is iu 
four languages. | 

We acknowledge receipt from the G.E.C. of the following : 
Leaflet No. 02693, dealing with the Handilite Inexhaustibl¢ 
Flashlamp ; Installation Leaflet No. P2554, ‘‘ Electric Drive in 
N.E. Coast Shipyards ”; Leaflet No. C2535, “ G.E.C. Fiame- 
proof Mining Type Boxes for Colliery Lighting, etc.”; and Leafict 
No. 2676, Revised Prices of Automatic Circuit Breakers appearing 
in X(3) Sect. of Cat. (13th edition).—Last week the company 
held a demonstration at Magnet House of labour - saving 


devices, including electric drills, grinders, polishers, small 
motors, etc. 


An illustrated priced leaflet can be obtained from the Clyde 
Electrical Co. (Palm St., near St. George’s Cross, Glasgow), 
dealing with ‘‘ Clydelco " cable sockets, which are pressed from 
solid drawn copper tube and are heavily tinned all over by: the 
hot process. They are made tothe British Engineering Standards 
Specification, 

Particulars can be obtained from Mitchell's Electrical and 
Wireless, Ltd. (133, Rye Lane, S.E. 15), of the Lokap lattice 
coil winder—a cheap, and claimed to be the only simple, machine 
for winding coils giving the sine wave lattice lay. 

From Dieny and Lucas (329, High Holborn, W.C.1) can be 
obtained pamphlets dealing with electric and other (textile, gas 
engines, etc.) machinery and apparatus manufactured by the 
Société Alsacienne de Constructions Mechanique of Belfort 
and Mulhouse, for which firm they have been appointed ex- 
clusive agents in Great Britain, the Colonies, etc. р 

A booklet entitled. “‘Guarding the Minute,” issued by the 
International Time Recording Co. Ltd. (Incorporating Dey Time 
Registers Ltd.), of 57, City Road, Finsbury, E.C.1, contains 
particulars of the latest models of job costing recorders, automatic 
time recorders, time systems, etc. Fully illustrated information of 
the very ingenious devices used in these valuable industrial 
accessories are to be found in its pages. 

In the '' Hints and Tips’’ section of Higgs Bros.’ Magazine for 
Feb. 1st is again Ball Bearings—some notes on care and up-keep 
being included. For the rest there's the stock list, humorous 
items and some good pictures as usual. Next month a new series 
of articles, with illustrations, entitled : ‘* How Higgs Bros.’ Motors 
are Made." For your copy apply Higgs Bros. (Sand Pits, 
Birmingham; 265, Strand, W.C.2, or 3, York St., Manchester). 

A variety of choice designs of English Alabaster Bowl, Lighting 
Fittings, in various finishes, are illustrated and priced in a new 
pamphlet (No. F.2649) issued by The General Electric Co., Ltd. 
(Magnet House, Kingsway, W.C.2), where copies can be obtained 
on request, as they can from any of the Company's Branches. 


MARRYAT & PLACE, 
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LONDON, Е.С. 1 
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TELEPHONE LINE WORK IN THE 
UNITED STATES. 


Bv Е, S. BYNG. 


(Continued from page 76.) 


(4) UNDERGROUND CABLES. 


(a) Installation of cable in ducts.—A motor truck fitted 
with a power-driven winch is used by the telephone com- 
panies for the installation of underground cables. The 
temporary arrangement of gear at the hauling manhole is 
as shown in Fig. 19. The fixing of the gear and the haul- 
ing operations are simplified by the fact, previously men- 
tioned, that in practically all cases the manhole opening 
is situated over the centre of the manhole. Complicated 
gear varying with different manholes is thereby avoided. 
As cables in manholes are all supported from racks fixed to 
the side walls, they offer no obstruction to cable-drawing 
operations or the associated gear. In order to avoid 
moving the truck to each successive manhole, drums of 
cable are delivered in pairs at alternate manholes. A further 
advantage derived from this method of working is that the 
jacks. spindle, etc.. available at one point serve for two 
drums of cable. For countrv work the gear is conveyed 
from one manhole to another by means of a small box van, 
which is also used for drawing out the galvanised iron wire 
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which hauls in the §-in. steel wire rope. Тһе back wheel 
of the van is jacked up, and when the engine is started the 
rotation of a small drum clamped to the spokes of the 
near wheel withdraws the wire from the conduit and coils 
1€ up. 

In city work a small petrol-driven engine is used for 
drawing out the galvanised iron wire in the two directions. 
A woven-wire grip is placed on the end of the cable after 
it has been dressed down for pulling in. If circumstances 
indicate that hauling is likely to be heavy the grip is 
reinforced about half-way along its length by a short section 
of galvanised iron wire, wrapped basket-fashion in and out 
and beyond the grip along the cable for a distance of 
6 in. The adeption of this precaution ensures the wire 
grip being firmly attached to the cable, and prevents any 
possibilitv of the cable end being pulled off, or the lead 
stretching. 
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F IG. 20.—WITHDRAWAL 


A thick motor oil or a graphite grease is used as a lubri- 
carit for the cable during installation. American engineers 
consider that no kind of lubricant forms an effective preser- 
vative against chemical or electrolytic action on the lead 
sheath. | 

Before the cable placers leave a manhole, the cable ends 
are tied to hooks fitted’ in the cable racks, and metal duct 
shields are inserted under the cable at the mouth of the 
duct. Men employed in cable installation are carefully 
drilled in particular operations, and they co-operate so well 
that, with the aid of the motor truck and other devices, 
the speed of drawing-in cable has been increased to at 
least five times that previously attained. The record length 
of cable dre wn into a duct in one day under ideal country 
conditions is a total of 4 miles of full-size cable contained on 
44 drums. [n this particular case 20 men were emploved for 
10 hours and performed the complete work of installation, 
excluding the delivery of cable to the site and the collection 
of empty drums. 

(b) Withdrawal of cable.—If a motor truck is used to pull 
out cable, the wire rope is passed over the sheaves, as for 
pulling in. A double-ended wire grip, servage of soft 
marline or unstranded manilla rope, is used as a grip. 
The extent of each motion is regulated by the distance 
between the lower sheave and the end of the duct, the grip 
being pushed back by hand at each pull. This operation is 
known as “lufling’” When cable is pulled out by hand, 
the “‘pumping-out” method shown in Fig. 20 is adopted. 


02 
It is a very quick and effective process if the man slipping 
back the grip and those giving attention at the rope and 
drum work in unison. 

(c) Installation of cable at exchange.—The general] lay- 
out of cables in the exchange cable vault is shown in Fig. 
18. If the main frame is situated on the ground floor of 
the building, the joint between the underground dry-core 
cable and the terminating cable (known as the ''tip") is 
made in the cable vault in the basement. In such circum- 
stances a long opening, E the full length of, and 
immediately beneath, the main frame is provided in the 
floor, and through this gap the terminating cables are led 
direct to the main frame equipment. The underground 
cable is continued along hangers fitted in the racks to a 
point adjacent to where it will be terminated. The cable 
is taken up the wall in supporting clips to the point where 
it is left for the jointer. | 


Opening to 
КАКОМ S main frame 
“Н | -— 


V. Ceiling rack 


CUN II SSS F 
0 SSS m cable hangers, Ё 
АЗ : " 


^ 


‚чыш. 


======ы косы 
ae е аыл = 


TEFA 
===, 


т + 


== 


=~ Ai - ё r 
AS = 
|, Recs а а-я 
ema- Sh чата. жаг њо њос AN ка» 
+ p 4 
|31; 

IN HM HHH 

| 

id} 


Hi 


PEA PPT 


— 14M OU 
Fic. 21.—INSTALLATION OF CABLE IN CABLE VAULT. 


Fig. 21 shows a cable with its joint in position. The 
space between the racks and wall is sufficient to allow 
cables to be taken from the hangers of one rack and up 
the wall to the tie bars or ceiling racks without fouling 
the run of other cables. Hangers can be supplied to carry 
two or three cables as may be required. If the main frame 
is accommodated above the ground floor, the joint between 
the underground cable and its terminating cables is situated 
in a suitable trench immediately behind the main frame; 
with this arrangement the underground cable is extended 
beyond the vault through a duct in the vertical wall of the 
building to the point required. A length of 6,000-lb. sus- 
pension strand is used to support the cable in the vertical 
duct. The upper end of the strand is terminated on the 
framework of the building, or on a suitable support in- 
stalled for the purpose. If the framework of the building 
be used, the suspension strand is electrically insulated 
Ihcrefrom. 

The strands of the suspension wires are forced apart by 
means of a steel punch, and several turns of No. 18 B.W.G. 
galvanised soft iron wire are passed between the strands 
and round the cable. A cable with its supporting strand 
is either lowered from the main frame floor or pulled 
upwards from the cable vault, according to local conditions. 
Fig. 22 shows the upper end of the cable, and a completed 
tie. When the main frame is located on one of the higher 
floors of a large building, it is eften necessary to take 
cables through as many as 20 or more floors. Without 
some suitable method of supporting cables, such as the 
one described, the weight would i'mpose a serious strain on 
the lead sheath. 

(d) Preliminary work for jointing cables.—After setting 
the cables in position for jointing, and removing the lead 


sheath for the required distance, a piece of cotton tape | 
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freshly boiled-out in paraffin wax is wrapped tightly round 


the core at the edge of the sheath. The tape is worked 
back between the sheath and the core for about j in., in 
order to prevent the paper insulation being cut at the point 
of subsequent bending. 
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Fic. 22.—SuPPoRT ОЕ CABLE IN VERTICAL PIPE AND 
ГҮРЕ or JoInT AT Back or MAIN FRAME. 


(e) Boiling-out cable ends and joints.—Before wire jointing 
is commenced the bared ends of all telephone dry-core 
cables are boiled-out with paraffin wax at a temperature 
of about 375? F. The object in view is to preclude absorp- 
tion by the paper insulation of moisture from the atmos- 
phere, from the jointers' hands, or from any other source. 
The apparatus used for the boiling-out of cables consists 
of a 4-gallon steel kettle, a ladle, a drip pan, and a paraffin 
furnace. Molten wax is ladled from the kettle and poured 
over the end of the cable or joint, and the surplus is 
received in the drip pan which is suspended directly beneath, 
А small hole is provided near the rim at one corner of 
the drip pan to allow the wax to be easily poured into the 
kettle. | 

It is specified that paraffin wax must not be heated within 
10 ft. of any manhole. ‘This precaution is taken on account 
of the possible presence of explosive gas. The operation 
of waxing has never been considered to be at all hazardous 
if reasonable precautions are taken when carrying the pot 
from furnace to manhole and lowering it to the jointer. 
There have been very few cases of injury from this cause. 
Upon completion of jointing, boiling-out is again performed 
in order to expel moisture from the joint before plumbing 
is commenced. ‘The specified minimu'm insulation is 500 
megohms, but by the process of boiling-out the insulation 
obtained in practice is usually much in excess of this 
figure. The materials required in the process of jointing— 
cotton tape, muslin and cotton sleeving—are also boiled-out 
in heated parafin wax before being. used. 


(f) Wire jointing.—A twisted joint is made on conductors 
up to and including No. 14 В. and S. (65 1Ь.). For larger 
conductors, a soldered copper sleeve joint is used. The 
twisted joints are not soldered in cables for exchange 
subscribers, but soldering is considered necessary for toll 
cable circuits in order to avoid any possibility of resistance 
unbalance which may adversely affect the transmission 
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efficiency of the circuit. The *''crank-handle" method of 
twisting is adopted by all jointers; it is ‘much quicker; 
there is less chance of the formation of high-resistance 
joints; and it is also less fatiguing to the men than the 
finger-twist method. Successive operations in the process 
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FIG. 23.—-METHOD OF MAKING TWISTED WIRE JOINT ON 
SMALL CONDUCTORS. 


sth oneration 


of making joints by this method are shown in Fig. 23. 
There is no possibility of breaking off the. wires at the 
neck if the twist be run in from the fingers of the left 
hand. The close twisting necessary to avoid high resist- 
ances is at the pigtail end, whilst at the neck the wires 
are comparatively loosely twisted. It should be mentioned 
that this crank-handle joint is not the same type of joint 
as that formerly known in this country as the ‘‘organ- 
barrel" twist. In the latter method of jointing, the wires 
are grasped at the neck and, consequently, there is a dangei 
of the wire being broken at this point; it is, therefore, 
a dangerous type of joint to make, particularly with the 
small gauges of copper wire now in vogue. Jomters use 
scissors during jointing operations, as they are ‘more easily 
handled than pliers. 

When making a stub joint the wires from the two main 
cables and the wire of the stub cable are twisted together 
in one joint, known as a “bridge” splice. The stub cable is 
taken from the main joint to an adjoining rack, where it 
is then available for distribution to the branch cables. 
Wires at the end of the stub cable or the branch cable to 
which it is connected are Jooped and insulated until required, 
an arrangement usually referred to as a “butt” splice. 

Cotton sleeves for insulating wire joints are used in pre- 
ference to paper sleeves, as it is considered they are not 
so liable to char during the boiling-out process. They can 
be boiled-out several times without injury; the joint may 
be bound in closer; and in trunk cable work it is not 
necessary to tie the four sleeves of a quad on either side 
to prevent their displacement during subsequent movement. 
The cotton sleeves are woven, and after they have been 
boiled-out, a brass sleeve-punch is used to render them 
cylindrical. When they have been placed in position over a 
wire joint they are stretched and at the same ti'me flattened 
at the ends by the thumb and finger of each hand, so 
that the sleeve grips the paper insulation. After the joint 
has been made and boiled-out, it is bound with 4-in muslin 
strip preparatory to plumbing. The muslin is more quickly 
applied than 2-in. linen tape and is cheaper. | 


(To be continued.) 
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THE USE OF LIGHT AS AN AID TO AERIAL 
NAVIGATION. 


— 


On January 31, a discussion on the “Use of Light as an 
Aid to Aerial Navigation ” took place before the [Huminating 
Engineering Society, General Sir Frederick Sykes (Con- 
troller-General of Civil Aviation) in the Chair. The intro- 
ductory paper was read by Lt.-Col. L. F. Blandy, who 
divided his address into sections dealing respectively with 
lights carried on aircraft, the lighting of  aerodromes, 
illuminated ground signs and aerial lighthouses. Ап appen- 
dix to the paper contained a summary of the recommenda- 
tions of the International Convention in regard to luminous 
signals, distress and otherwise. 

Lights carried on aircraft may be divided into (a) internal 
and (b) external lights. "The former serve the convenience 
of passengers and crew and are of low pressure (usually 
12 V.) run from generators driven by the aircraft engine, 
supplemented by a storage battery. The external oc 
navigation lights have been prescribed in detail by the Inter- 
national Convention and include a headlight (white), a 
red light on the left, a green light on the right, and a white 
light in the rear. Delinite limits are set to the dihedral 
angle of such lights and their range (8 kilometres for the 
headlight and 5 kilometres for the side lights) is also 
specified. The design of the lights needs special care to. 
prevent any “fringe angle," and avoid the red light becom- 
ing visible from the right or the green light from the left. 
In view of the great speed of aircraft the time available 
between the moment of sighting the lights of another machine 
and the moment of collision is not great, being, in fact, 
less than one minute for side lights. It seems likely that 
the range may have to be increased in the future. 

Other forms of lights are carried to assist machines in 
landing, especially in an emergency, on an unilluminated 
area. Flares of 6,000 c.p., with a radius of 100-150 yards 
may be released when the machine is about 150 fect from 
the ground. Parachute lights may also be dropped through 
a tube and ignited electrically as they fall. At a height 
of 1,000-1,500 feet they will light up roughly 150 acres 
and give the pilot a chance of manoeuvring to find the best 
available landing place. More recently, electric lamps, some 
of 1,000-2,000 c.p. have been developed for this work, but 
as they must run off the available 12 volts they need special 
design. Such electric lights have certain advantages over 
chemical flares. though the latter are considered superior 
for use at heights above 500 feet. But whereas a chemical 
flare, once ignited, must continue to give light, an elcctric 
lamp can be switched on for any agreed period; moreover 
the number of flares that can be carried is limited, and their 
use is attended with a certain risk of fire in the event of 
a “crash.” | 

Lights at aerodromes may be used to indicate obstructions 
such as masts, buildings, etc., for the illumination of the 
actual ground, or as fixed illuminated signs to indicate the 
direction of wind, etc. The high masts used for aerial 
communications need particularly careful lighting. Ground 
illumination must be effected in a way that reveals the 
surface but does not dazzle the eyes of the pilots. To facili- 
tate landing, electric lights are commonly arranged in the 
form of “Ls” to indicate where to take off or alight. Large 
composition flares burning for about five minutes with an 
intense flame of about half a million candle-power are also 
used in emergencies. | 

An important consideration is the fog-penetrating power 
of the illuminant used. The author has experimented with 
gilded reflectors, but the problem is not yet solved. 

Aerial lighthouses offer an interesting field for investiga- 
tion. An important distinction, as compared with marine 
lighthouses, is the much greater angle over which the light 
must be visible. In fact, experience shows that the light 
should be practically uniform over about 180 degrees so that 
it can be picked up by an aviator from any angle. Automatic 
acetylene lighthouses have been installed at Hounslow, 
Croydon, and other stations, and one light to be established 
at Hartley, in Kent, is expected to work for twelve months 
unattended and to have a range of 35 miles. 
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B.T.-H. FLOODLIGHTING AT THE MAYPOLE 
WORKS. 
Another recent example of economical and efficient flood- 
lighting of sign installations is afforded by one at the 


Maypole Margarine Works at Southall (see Fig. 1). 


Fic. 1.—MAYPOLE SIGN AT SOUTHALL. 

From the constructional and maintenance point of view, 
the floodlighted sign has many advantages. ‘The sign itself 
is less expensive than the lamp sign, and can be more 
easily made and erected. The only maintenance required 
is in connection with the floodlight projectors, which are 
usually placed on the ground or, at any rate, within easy 
reach. 


Fic. 2.— B.T.-H. FLOODLIGHT PROJECTOR. 


The Maypole sign is simply a painted board—white 
letters on a black ground, measuring 100 ft. by 6 ft. It is 
illuminated by means of three B.T.-H. type 793 projectors 
(Fig. 2), each containing a 500 watt Mazda gasfilled pro- 


jector lamp. These three projectors are fixed 50. ft. away 
from the sign, | 
_ In the ordinary way, the beam of light from a projector is 
circular in section. ‘lo attempt to light a sign 100 ft. long 
by 6 ft. deep with three circular beams of light would be 
useless, as in order to get the circles of light to meet on 
the sign, one would have to focus for a beam diameter of 
33 ft., which would mean that there would be 13} ft. of 
wasted light above and below the sign, and a correspond- 
ingly low intensity on the sign itself. Apart from the 
waste of light involved, it obviously spoils the effect if 
areas adjacent to the sign are lighted in this way. 

This difficulty was easily surmounted in the case of the 
Maypole sign by the use of special spreading glass fronts 
on the projectors. The effect of the spreading glass is to 
give an elliptical form to the beam. It will be seen from 
the illustration (Fig. 1), which has been reproduced from 
an untouched photograph, taken by the unaided light of 
the projector installation, that there is no waste, and that 
practically all the light is confined within the limits of the 
signboard. 

The sign, as at present lighted, is a sign, and a verv 
brilliant sign, of the times. It embodies a new idea in 
illuminated publicity. It gives brilliance, without visual 
discomfort, and striking emphasis without vulgarity. In 
the ordinary illuminated sign, it is often difficult to see the 
words for the lamps. In the case of the floodlighted sign, 
the passer-by does not see the lamps at all, but only their 
effect. | 

Further information regarding the Maypole and other 
floodlighting installations may be obtained from the Illu- 
minating Engineer’s Dept. of the British Thomson- 
Houston Co., Ltd., 77, Upper Thames Street, E.C.4. 
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EDISWAN SOCIAL. 


—————— 


A social and dance, on a large scale, organised by the 
staff of The Edi« n Swan Electric Co., Ltd., and open te 
all the Ponder's End employees, was held at the works on 
the evening of Saturday, the 11th inst. The attendance 
was about goo. 

The Girls’ Dining Hall, a huge building capable of 
normally seating about ‘7,500 to dinner, was cleared and 
transformed into a very ¢reditable imitation of a Palais de 
Danse, and a long programme was enjoyed by several 
hundreds of couples. 

The other entertainments provided were two concerts, one 
by Mr. A. P. Ambler’s party, and the other by the Ediswan 
(Girls) Musical Society and Orchestra; and a fine up-to- 
date cinema which showed two splendid programmes. 

Sideshows, comprising X-ray demonstrations, hoopla, 
rings, darts, fortune telling, etc., were also provided, the 
great attraction in this section being a show organised by 
a party of the foremen, in which the employees were in- 
vited to “get their own back” by endeavouring to knock 
off the hats of the foremen with tennis balls. 

Evervone concerned worked hard to make the evening a 
success, and their efforts were rewarded by the evident 
enjoyment of those present. 


pend 


Meetings.—The Association of Engineers-in-Charge will hold 
an Informal Discussion Evening on Saturday, 25th inst. (at 
7-30), at St. Bride's Institute, Bride Lane, Fleet Street, E.C. 4. 
to discuss ‘‘ Mechanical Stokers v. Hand Firing, both with 
forced draught." Visitors are invited to be present and take 
part in the Discussion. A Wireless Section Meeting of the 
LE.E. will be held in the Lecture Theatre of the Institution, 
Savoy Place, Victoria Embankment, W.C.2, on Wednesdav. 
March 1, 1922, at six p.m. Paper :—“ The Thermionic Triode 
as Rectifier," by Messrs. E. B. Moullin and L. B. Turner (member). 
The Junior Inst. of Engineers will meet on Friday, 24th 
inst., at Caxton Hall. at & o'clock. Paper :—‘ Curved Beams, 
Rings and Chain Links," by E. G. Coker, М.А. (Slides.) Also 
on Friday, March 3, at 8 o'clock. Lecturette: “ Factory Ad- 
ministration,” by Edward T. Elbourne. Andon Friday, March 10, 
at 8 o'clock. Paper: “Friction,” by C. Hubert Plant. (Slides). 
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The WESTON 
Synchroscope 


The indications of this Synchroscone are infallible. | 

A glance at it shows immediately to what degree the in- 

coming machine is fast or slow. 

The movement of the pointer is smooth and сезип and 

inspires confidence. 

The superior designs aud construction of the instrument 

ensure a very long life and permanent accuracy through 

out its life. 

It indicates exact synchronism within One degree of tru? 

phase coincidence throughout a wide range of frequency 

И RUNEN гоо. and voltage. 

NS It. is impossible to make an error in sy nchronising with it. 
3 We invite the most minute and critical examination of 

2 the instrument, both electrically and mechanically, in 


VESTON A7 


U.S.A- | comparison with any other Synchroscope at present manu- 
NEWARK, №. = factured, and we are confident that a comparative test of 
the instrument will easily demonstrate the superiority of 

the Weston Ѕупсһгоѕсоре. 


Write for full particulars. 


WESTON ELECTRICAL INSTRUMENT Co., Ltd., 


Lew; | Audrey House, Ely Place, Holborn, London, E.C.1. Telegrams: : 
Holborn 2029. * Pivoted, Smith, London. 


To Central Station Engineers. 


A remunerative outlet for the Sale of Electricity, at times 
when the load curve is low, lies in the recharging of 


Exide -llronclad’ 


BATTERIES X. 


for Electric Lorries, Trucks and Locos. 


« 


ELECTRICAL STORAGE 
COMPANY LIMITED: 


CLIFTON JUNCTION, 57, VICTORIA STREET, 
Nr. MANCHESTER, LONDON, S.W. 1. 
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HART ACCUMULATORS 


Special Sale of Small Acc Small Accumulators 
: at Low Prices to Clear Stoch. :: 


These Accumulators are suitable for all Electrical Circuits. British 
made throughout. Fully Guaranteed for 12 months. Easily Re- 
“ “ charged. First-class Deslgn and Workmanship. de 


| CAPACITY. NET PRICE 
E sp e APPROXIMATE | (Each); 
< қ Vi 
TYPE. | “б у 26 OVERALL 
5 (EZZ | 252 SINGLY: КОН MOLE 
o bee O n DIMENSIONS. | 
7" |Ses 1745 ge. ae s d 
- em. = 


= Ő 


| 


ge 
m 
W 
№ 
№ 


1 |"/.in. х 25/, in. X3 in. М.Һ [Celluloid] 3 6 | 3 О 
A.P.7 | 2 22 11 | 17/, , XIP „ X 62 , Ebonite| 6 О 5 9 


TERMS: CASH WITH ORDER. CARRIAGE PAID. SUBJECT TO BEING UNSOLD ON RECEIPT OF ORDER. 


HART ACCUMULATOR CO, LTD, 


STRATFORD — LONDON — E.15. 


March is comin 


ап 1 minds are turning to spring cleaning 
overhauls and renewals, 

Your customers will still be wi inting 
Royal “ Ediswan'' lamps and you can't 
afford to disappoint them. 

Keep your stocks up and be ready for them. 
You will please them and it will give you 
an opportunity to sell an all British Little 
Glutton vacuum cleaner, 

Write to us fcr full particulars of it and 
i's advertising which will help ycu. 


| ROYAL © 


EDISWAN 


Lamps for Home, Shop, Office &'Factory 


TP le Fully Licensed under Patent. Nambers, ^ ^ J^ 
23499/09, 10918/13 and others. di 


The Edison Swan Electric Co., Ltd. |— NM j DA 
PONDERS END, MIDDLESEX. 


London Showrooms ; 


123/5, Queen Victoria St., E.C.4, ана 71, Victoria St., S.W.1 P d 
Branches in all large towns. 
A $ 
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TO OUR READERS. 

ELEcTRIcITy is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. It 
re а very sale throughout the United Kingdom, as well as 

the British Colonies and Abroad. 

х= ш to which an answer is required must be accompanied by a 
2d. stamp for reply. When considered of sufficient interest, the answer 
will probably appear in the paper. 

New advertisements for the displayed columns and alterations to 
existing ones must reach the publishing office not later than 
the first post Tuesday morning, in order be in time for the 
issue of the following Friday. This is important. Rate quoted on appli- 
cation. Subscription : 17s. 6d. a year, 9з. half-year, 4s. 6d. a quarter in 
advance, postage prepaid in the United Kingdom and abroad. 


All remittances payable to the jPublishers, 8. RENTELL AND Co., LTD, 
36-89, Maiden Lane, London, W.C.2. ‘Telephone, No. 2460 Gerrard. 


Current Topics. 


As I write, Glaswegians are wroth over the action of 
the civic authorities in undoing the costly work of 
gangs of unemploved who have been 
working for some considerable time 
past constructing a fine new boule- 
vard between Pollokshaws Road and Paisley Road. It 
seems that no sooner had this fine thoroughfare been 
completed and surfaced than the Electricity Supply 
people came along with their workmen and started to 
pul up the footpath between Pollokshaws Road and 
Haggs Castle for the purpose of laying an electric cable 
from the latest power station at Dalmarnock to Govan. 
Peculiarly enough, no provision was made during the 
construction of the boulevard itself for the lighting of 
that thoroughfare, but, now that a cable is being laid 
for another purpose altogether, advantage is being 
taken of the opportunity to erect lamp standards at 
suitable points. 


The Old Story. 


—— aM HM 


What the observant and irate ratepayer in that dis- 
trict wants to know is why the two departments imme- 
diately concerned did not consult with one another 
beforehand so that this dual disturbance and expense 
could have been saved. Further, the very pertinent 
question is being asked, why, having conceived and 
executed so ambitious a project as this fine broad 
thoroughfare, no provision was made for lighting it at 
the outset? One can well understand the indignation of 
local residents over this mishandling of a perfectly 
straightforward proposition, but it is the way of muni- 
cipal bodies to act thusly, as if each separate depart- 
ment had no connection with any other. Glasgow is no 
exception to the general rule in England. Apparently, 
it has never yet occurred to the average municipality 
that there is everything to be gained by effective co- 
operation between all departments answerable to the 
Town or City Council. 


А policy of icy isolation is far too prevalent among 
these branches of various local governments, and it 
Is only when effective protest is forthcoming and indig- 
nation meetings are held that the matter is properly 
ventilated. Glasgow can take heart, for this particular 
case 15 only one example of hundreds of similar ones 
up and down the country. The surveyor's department 
does not concern itself with that presided over by the 
electrical engineer, nor does the gas department concern 
itself with the immediate future plans of the water 
department, whilst the tramway people hold aloof and 
get on with their track laying and repairing irrespective 
of the paving or street lighting committee's intentions. 
There is room for healthy reform in this matter of 
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municipal co-ordination of plans and effort from which 
the ratepayer would derive considerable benefit and. 
relief to his pocket. The haphazard system which 
prevails at present would not be tolerated for five 
minutes in a private trading enterprise. 


The lodging house cat has been blamed for 
many crimes of which it was constitutionally 
incapable, but it would seem that 


The Cat Did It. a certain Southport feline, since 
defunct, took the wrong turning 
in its nocturnal chase after its natural prey. 


In his report on recent breakdowns in the local elec- 
tricity supply, the electrical engineer reported that on 
January 6 the E.H.T. switchgear controlling East- 
bank Street sub-station was subjected to a severe 
short-circuit, causing a failure ot the supply to that dis- 
trict for upwards of half-an-hour. The trouble was 
caused by a cat, which, obtaining access to the switch- 
gear cubicle through a window left open for purposes 
of ventilation, lost the whole of its nine lives in one go, 
and, the corpse falling across the switch connections, 
automatically operated the tripping device, thus cutting 
off the supply. 


The very next day similar trouble was experienced at 
the Market Street sub-station, the marauders in this 
instance being rats, which also suffered summary 
electrocution with similar results. Whether the cat was 
after the rats, or vice versa, the report does not state, 
but precautions have since been taken to prevent the 
sub-stations being used as coursing grounds by the 
feline population "of Southport. Incidentally, a Pied 
Piper of Southport might add to the town's summer 
attractions for visitors. My sympathies are with the 
local electrical engineer, who, judging: from his report, 
has to contend with a considerable extent of obsolete 
construction and a distributing network in doubtful 
condition, whilst maintaining an uninterrupted supply 
from a heavily overloaded plant. 


There is considerable justification for the attack upon 
present-day methods of illumination made by Mr. 
C. G. A. McDonald in a recent lecture 
on Illumination before members of 
the Birmingham and District Electric 
Club. In our homes we had, he said, a lay-out which 
followed in almost every detail the original lay-out in 
vogue when gas first became a commercial proposition. 
At home, to sit in front of a fire, and at the same time 
fix a paper or book in a suitable position for reading, 
was an impossible task unless one was a contortionist. 
In the office, workshop, in almost every phase of life, 
we had horrible examples of how not to carry out light- 
ing schemes. Our street lighting had not been improved 
upon since street lighting first became the policy of 
municipalities. The lighting of our shop windows, with 
few notable exceptions, was appalling. 


Glare. 


The scheme appeared to be to attract the attention 
of the passer-by. There was no doubt that this object 
was attained, but what happened when they got the 
public in front of the window? АП eves sought the 
light, and if they illuminated shop windows by this 
means of unmasked lamps thev would automatically 
attract the attention of the public from the goods dis- 


798 
played, no matter how alluring the exhibit. He urged 
that the day of the unmasked light was past, that indi- 
vidual or local lighting as a practical system had gone, 
and that decoration blinds and even architectural 
features must be considered in connection with their 
effect upon artificial lighting. 


— À 


Although these strictures are somewhat sweeping in 
view of the development of the art of indirect and semi- 
indirect illumination, there is a lot to be said in support 
of Mr. MeDonald's criticisms. The ]lluminating 
Engineering Society has done and is still doing valuable 
work in developing this vital science and educating beth 
the public and the profession to a proper appreciation 
of the harmful effects of glare. The trouble with any 
artificial illuminant is the over-brilliant light source, and 
its concentration at a point or points. Davlight is 
Nature's illuminant, for which the human eye was 
originally fashioned, and the nearer we approach to this 
in our efforts to provide illumination after sunset, the 
nearer we approach the ideal illumination. "The restful 
effects of indirect illumination are apparent to every- 
one, and the main problem is to secure adequate distri- 
bution of reflected or diffused light whilst shielding the 
actual light source from the eye. In spite of modern 
lighting progress, direct glare is far too prevalent 
to-day. 


At their last meeting on January 31 the Iluminating 
Engineering Society dealt with a highly interesting 
problem, the use of light in aerial 
navigation. Having devoted much 
attention to the lighting of buildings 
on earth and ships at sca, the Society 
has now turned their attention to the lighting of the 
highways of the air. Lt.-Col. Blandy's paper contained 
an interesting survey of present conditions, including 
the use of lights on board aircraft, the lighting of 
acrodromes, landing places, etc., and the use of 
luminous signals, 


Light in Aerial 
Navigation. 


The very high speed’ at which aircraft travel makes 
the design of suitable navigation lights a most important 
matter, and the fact that their motion takes place in 
three dimensions leads to special features in the 
arrangement of aerial lighthouses, whose beam of light 
must have a homogeneous value over the whole 189 
degrees. There is much yet to be learned in this novel 
branch of lighting. But the paper marks a useful 
beginning and is, I believe, the first attempt at a review 
of existing practice. 

гё шш 

Further evidence of the versatility of the Society 
was afforded by the proceedings at the annual dinner 
on February ro. Sir John H. Parsons, the president, 
who was in the chair on this occasion, is an eminent 
ophthalmic surgeon, and there were quite a number of 
members of the medical profession present. Sir 
Herbert Jackson (The Roval Society) and Mr. J. B. 
Lawford (chairman of the Couacil of. British Ophthal- 
mologists) both congratulated the Society on its work, 
especially in taking up the consideration of the effect 
of light on the eve. 


The unique policy of the Society in bringing together 
those conversant with various aspects of lighting was 
illustrated in Mr. Goodenough's speech proposing the 
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operation in. the field of industrial safetv. 


| all over a circle some hundred of vards m radius. 


obnoxious. 
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toast of '' Kindred Societies." Mr. A. A. Campbell 
Swinton (vice-president of the Institution of Electrical 
Engineers), and Mr. Thomas Hardie (president of the 
Institution of Gas Engineers) welcomed the opportunity 
it provided for co-operation between those concerned 
with gas and electric lighting. 

Other speakers included Mr. Graves, H.M. Chief 
Inspector of Factories, who alluded to the valuable 
work done by the Society in promoting the study of 
industrial lighting, the Rt. Hon. William Brace (of 
Mines Dept.) who recalled the Society's discussion on 
conditions of illumination. in mines, and Mr. Н. К. 
Blain, who referred in appreciatery terms to its co- 

or General 
recognition. was expressed of the skill and broad out- 
look of the hon. secretary, Mr. Gaster, to whom much 
of the success of these varied enterprises is due. 


Much has been heard—-literally—during recent 
months concerning loud-speaking devices which utilise 
microphones, audion valve amplifiers, 
and special loud-speaking repro- 
ducers in order that а whisper near 
the microphone may be magnified to 
a giant's roar which can be heard 
\ То 
the ordinary man the idea of such a device is rather 
He can conceive that it may sometimes 


A New Terror 
for Thieves 
and Raiders. 


be useful in enabling an orator to make his words 


heard to a vast concourse of people, but, generally 


speaking, he would prefer a device which would silence 


the average “© stump orator." In any case, he fears 
that the inevitable din of a modern city may be ren- 
dered yet more frightful by the wholesale employment 
of super loud-speaking apparatus for advertising some- 


- body's corn cure and somebody else's throat balsam: 


Fortunately. our municipal authorities may be relied 
upon—in one of the best phases of their “grand- 
motherliness "-—to suppress any such misuse of elec- 
trical super-shouting, and I anticipate that this 
development of telephony will gradually become a 
recognised and appreciated feature of our more im- 
portant publie meetings. There is, however, another 
application of the system which I do not remember to 


have seen mentioned before in this country, but which 


seems quite likely to be of real commercial value. I 
refer to the use of the microphone, amplifier апа loud- 
re-producing equipment for making audible at a watch 
station the slightest noises made bv intruders in any 
part of an extensive building. It is well-known that 
electrical burglar alarms are one of the most effective 
means of excluding light-fingered gentry, and, if we 
add to such devices ап invisible electrical ear and a 
stentorian electrical voice which reproduces their 
softest movement, I foresee a heavy depreciation in the 
shares of "Bill Sykes ” and Co. 


A German contemporary gives a description of the 
apparatus and circuits required for such a protective 
system, and I notice that provision is made for chang- 
ing connections to get varying degrees of sound magni- 


fication and to exclude general earth noises for purposes 


of comparison. One can easily imagine the feelings 
of a zealous watchman who, hearing a noise resembling 


i 
] 
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the murderous conflict of armed men, rushes to the 
spot and finds—Tabitha catching a mouse! Such con- 
tretemps, however, would easily be avoided by the use 
of the selecting and comparison switches, supplemented 
by a little experience in the working of the apparatus. 


So much for the thieves, but what about raiders? 
That, I am pleased to say, is quite simple. You simply 
hitch the desired number of bombs, grenades and 
ground mines on to the loud-speaking circuit and they 
join in the conversation at the appropriate moment! 
Truly a fine example of apphed frightfulness. With 
the switches set, sneezing would be considered very 
bad form. 

ELEKTRON. 


THE G.E.C. WITTON ENGINEERING WORKS. 


(Concluded from page 80.) 
The switchgear works is now approached, the layout of 
the 100,000 sq. ft. of this section has clearly been the object 
of much forethought. It is so situated, for instance, as 


to have a main road on two fronts; the stores extend down 
the centre of the building, and are so arranged that the 
accommodation and handling of the material gives a high 
degree of efficiency ; the grouping of benches and machines 
tends to give very rapid progress of work through the 
shops ; 


in short, the impression gained is that of 


Fic. 4.—S wrrcHBOARD TO CONTROL FOUR 2,000 KW. G.E.C. 
Rotary CONVERTERS AT THE BANKSIDE POWER STATION OF 
THE City oF LONDON Ecectric LIGHTING Co., Lro. | IN THE 
CENTRE ARE THE Four G.E.C. SELF-SYNCHRONISING PANELS. 


a first-class works carried on with first-class equip- 
ment and methods. In one main bay switchboards 
are erected, starters and controller gear occupy 


another (these two being on one side of the stores); iron- 
dad and heavy switchgear in general is constructed on the 
opposite sides of the stores, where a section is set apart 
for the manv machine tools required. There is also a 
series of small shops on this side of the works, in each of 
which one of the various auxiliary processes—such as 
plating, enamelling, slate drilling and  cementing—is 
carried on. A fully equipped test runs across one end of 
the works at right angles to the bays, and the packing and 
despatch dept. adjoins. 

An important switchgear contract now being undertaken 
at Witton, for which several items were on view in the 
shops, is for the complete equipment of a switchgear house 
for the ‘Metropolitan Railway. The main section of, the 
contract calls for 11,000 volt gear to control one :2,000 


k.v.a. alternator, five 5,000 k.v.a. alternators, 15 outgoing 
300 amp. feeders, etc. The switchgear house is to be con- 
structed in three storeys, with the bus-bar chambers on the 
top floor, oil switches in the middle and instrument trans- 
formers below. All the switches are to be electrically remote 
controlled from special operating panels on the third floor. 
The high tension gear will be in brick cubicles. The oil 
switches will be of the firm’s tvpe 6, which has a breaking 
capacity of 350,000 k.v.a. This is by no means the largest 
type of oil switch built by the G.E.C., for only a short 
time ago a number of switches with a breaking capacity 
of 800,000 k.v.a. were sent to a South American ining 
Co. for use on 33.000 volt circuits. A switch of this design 
(the type 7) was seen in the development dept. at a later 
stage of the visit. Other gear, interesting in view of the 
tendency to higher voltages in this country, was for con- 
trolling 33,000 volt apparatus for a company in Wales ; this 
will Be installed in a series of stonework cubicles. Several 
examples of the truck type cubicle were being erected. 
This is built in various sizes suitable for voltages up to 
11,000. It is interesting to note how this class is growing 
in popularity abroad; during the last few months the 
G.E.C. have exported considerably over a hundred to such 
distant places as Baghdad, Calcutta, Bloemfontein, etc. 


A special type of panel on the test bed which attracted 
attention was that for testing the apparatus of the G.E.C. 
Biased Differential System of Protection  (McColl's 
patents); this system may be much heard of in the future, 
as it seems to make possible a remarkable degree of sensi- 
tivity. (See Fig. 5). 

It is common knowledge that some of the most important 
improvements made in electrical equipment recently have 
been in connection with what is generally defined as 
"heavy" switchgear; much interest, therefore, was con- 
centrated upon this class of work during the inspection. 
It must not be overlooked, however, that the G.E.C. have 
developed many lines of ironclad switchgear of more modest 
rating, suitable for all standard voltages, also such items 
as lightning arrester gear, fuseboards, cut-outs, switch- 
boards for controlling small oil-engine and battery plants, 
motor starters, drum type controllers, contactor gear for 
the automatic control of motors, and a host of other familiar 
items. Examples of all these products were seen in the 
shops. 

Consideration of the smaller types of switchgear leads 
naturally to the provision made at Witton for electrical 
machinerv other than the large units seen in the main 
engineering works. There are, besides this section, the 
new standard motor works and the small motor works— 
the latter reserved for fractional horse-power motors and 
small motors and generators up to about ro h.p. The 
standard motor works adjoins, and is parallel with, the 
main engineering works. It has been equipped with a 
view to the rapid production of standard units from то h.p. 
to about поо h.p., and no special machines pass through 
this. shop. There are three main bays, with a large rough 
castings store, running the full width of the works at the 
end adjoining the foundry. The outside bays are for wind- 
ing and machining respectively; from these, the various 
parts flow into the centre bay for assembly, test and 
despatch. 

In the standard motor works, lavout and method of 
operation formed the chief centre of interest. The grouping 
of the machine tools has been so planned that handling of 
the parts to be machined is reduced to the minimum, iib 
cranes ensure that operatrons are not delaved while waiting 
for one of the large overhead cranes; wherever possible, 
jigs and templates are emploved to ensure interchangoeabilitv 
of parts. Thes? and manv similar points lead to the same 
conclusion- that the Witton standard motor works 
approximate very closely to the ideal of mass production. 
But it is mass production on sound lines, without a 
too complex organisation and hustle. 

ОҒ -course. in the itinerary of the visit various auxiliarv 
shops were included. It reflects much credit upon those re- 
sponsible for the buffing, plating, enamelling, dipping, and 
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Fic. 5.--CONTROL BOARD FOR 6,600 VOLT. G.E.C. STONE- 


. WORK CUBICLE SWITCHGEAR, WITH AUTOMATIC FIELD SUP- 


PRESSION SWITCH, FOR USE IN CONJUNCTION WITH McCorr 
PROTECTIVE GEAR. Кок DARLINGTON CORPORATION. 


other subsidiary shops that so healthy an atmosphere has 
been preserved. In all these works the very latest appli- 
ances and methods are in use, in order that the highest 
class of finish shall be applied to every detail of the com- 
pleted machines and apparatus. Al] enamel, lacquer, etc., 
is applied by means of. compressed air. Тһе enamelling 
shop has twelve stoves, each complete with thermometers 
and heat regulation registers to ensure that the enamel is 
uniformly heated when drying. . ; | 

The shops here referred to аге quite distinct from those 
of the switchgear works, the latter being entirely self- 
contained, all manufacturing and finishing processes being 
performed under one roof. . | 

Those responsible for the policy of the G.E.C. have 
always realised the need for digging deep in order to build 
high. Few industria] concerns, indeed, have paid so much 
attention. to the importance of keeping. abreast of the 
advance of scientific knowledge, and its proper application 
to practical manufacturing purposes. 


Some years ago the foundation was laid of what is to- 
day a highly developed organisation for scientific research, 
with a Central Research Laboratorv which is now being 
established at Wembley, near London, and which under- 
takes the investigation of the :nore abstruse manufacturing 
problems, whilst to fill the gap between research and pro- 
duction the company has established development depts. 
at its various works which function as a liaison in 
these two directions. Following out these principles, еуегу- 
thing that is Gone at Witton is based on experiments 
carried out in the development dept., which is situ- 
ated near the northern border of the company’s estate. 
The electrical and magnetic testing section (part of which 
is seen in Fig. 6), mechanical test, chemical laboratory, and 
roomy workshop, all of which we visited, gave cause for 
much pleased comment. Each section possesses the very 
latest scientific apparatus needed for the development work; 
thus the electrical and magnetic section has standards of 
the highest degree of accuracy for calibration work; the 
mechanical side has a 3o tons Buckton testing machine 
for tensile and compression tests, a Brinell hardness testing 
machine, and schleroscope and fabric testing apparaius. 
Other items of interest were two electricallv-heated ovens, 
the temperature of which is controlled by adjustable 
thermostats; these are used for ascertaining the effect of 
prolonged heating on insulating materials, varnishes, etc. 
The workshop has a suitable equipment of machine tools, 
ample bench accommodation, etc., so that models may be 
expeditiously produced, in this workshop the first model 
for any new line of manufacture is made. There is ajs^, 
in the development department, a sub-station with a large 
distribution board and various motor generator sets from 
which all voltages, periodicities, etc., likely to be required 
are available. For high voltages a special transformer 
cubicle is provided ; this gives testing voltages up to 50,000 
(in the switchgear works test 100,000 volts is available). 
One most useful accessory here is a special photograpnic 
dark room, with a photomicrographic camera for investi- 
gating the structure ot materials. 

Finally, we must mention that the social work carriod out 
by the welfare dept. at Witton amon gthe workers is on 
a scale seen in few works, even in these modern days. 
These activities have for their home a fine new club house, 
and the playing fields which cover many acres on the 
eastern side of the G.E.C. estate. The club was built by 
the сот апу in memory of the many who went from 
Witton to the Front, and did not return. 
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DUKE OF YORK AT OSRAM LAMP WORKS. 


His Royal Highness the Duke of York, who is specially 
interested in Welfare Work, paid a visit to the Osram- 
G.E.C. Lamp Works of the General Electric Co., Ltd., at 
Brook Green, Hammersmith, on the 16th inst. He was 
attended by Wing-Commander Louis Greig, and was received 
on arrival at the works by Mr. С. Wilson and Mr. J. Y. 
Fletcher (directors of the Company) in the unavoidable 
absence through illness of Mr. Hugo Hirst (Chairman). 


The Duke of York proceeded to make a tour of the 
works, displaying throughout the keenest interest in the 
workpeople, the majority of whom are girls. Of a total 
of 2,100 employees, only about 600 are males. The royal 
visitor saw all the principal processes connected with the 
making of Osram electric lamps, and throughout his tour 
chatted freely with the workpeople and asked them about 
their length of service, their hours, and their general con- 
ditions of employment. Опе little girl, asked by him how 
long she had been emploved, replied without ceasing her 
work or turning her head that she had been there for ten 
months only. “I wish I could hope," said the Duke, “te 


become anything like as proficient in so short a time." 


On descending in a lift from one of the upper floors, the 
Duke noticed an invalid carriage, and asked his conductors 
what possible use they could find for an appliance of that 
kind in their lamp works. Не learned with evident satis- 
faction that wherever it was possible to de so, disabled 
ex Service men were employed in the works and the invalid 
carriages were provided for them. . 

In this connection His Royal Highness learned that over 
seventeen hundred of the workpeople employed by the 
G.E.C. and allied firms аен. dor war service before 
there was any talk of conscription. . Of these, 252 had made 
the great sacrifice, that 281 were wounded, that a large 
number gained commissions and that gt won special dis- 
tinction. 

On the welfare side, the Duke remarked upon the happy, 
healthy appearance of the work girls, and expresed satis- 
faction at finding that in all departments of manufacture 
the ventilation. and the general conditions were of the 
healthiest character that it was possible to ensure by special 
ventilation and general care. 


We reproduce one of an interesting series of photographs 
taken by the Press Photographic Agency. This photograph 
shows His Roval Highness being received by Mr. C. Wi'son 
and Mr. J. Y. Fletcher (Directors) and other officials of the 
G.E.C. 

“Sweet are the uses of advertisement.” 


One of the first remarks passed by the royal visitor to 
Mr. C. Wilson, upon arrival, was, " Your lamp is the one 
advertised with the elephant, is it not? 
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IHE INSTITUTION DINNER. 

The Grand Hall of the Hotel Cecil was filled almost to 
overflowing at the annual dinner on Tuesday last. Un- 
fortunately, at the last moment, the president, Mr. J. S. 
Highfield, was prevented from attending, owing to a severe 
attack of lumbago. Prof. Eccles, the vice-president, took 
his place and performed the duties admirably. The toast 
of “The Institution" was ably proposed by the Rt. Hon. 
К. G. Kellaway in a speech which opened humorously, and 
then went on to refer most eulogistically to the Institution 
and its development from the Society of Telegraph 
Engineers, with its membership of just over 100, to the 
present Institution of Electrical Engineers with over 10,000 
members. One point on which he laid special stress was the 
great part which our “race had taken in the practical 
advancement of electricity from the early telegraph cable to 
the wireless wonders of. the present day. Prof. Eccles 
replied in suitable vein, after which Mr. LI. B. Atkinson 
proposed ''The Guests” in an able and comprehensive 
speech, to which Air-Marshal Sir H. M. Trenchard, Bart., 
and the Hon. Mr. Justice Sargant expressed their sincere 
thanks, at the same time that they paid further compli- 
ments to the institution and its members. During the 
evening Prof. Eccles read various kindly-worded letters and 
telegrams which had been received from H.R.H. the Duke 
of York and from kindred societies in foreign countries, 
while after the dinner the reunion in the Victoria Hall gave 
manv old friends an opportunity of meeting and chatting 
over past events and future prospects. Altogether, a most 
successful function. 


*ELLISON" MOTOR CONTROLLERS. 
Having received from George Ellison (Perry Bar, Birming- 
ham) a new list (No. 141) of ** Resistances for speed regula- 
tion of siip-ring induction motors and current regulation for 
any purpose." and fecling that the technical information 


contained therein is important and not often to be found 
in so convenient a form, we would draw the attention of 
users of control] gear to it. An important section is devoted 
to speed regulation v. speed reduction, whilst another 
explains how the rated capacity is affected by the per cent. 
full load current at which speed reduction is required. 
Dimensions and full particulars of various devices are given, 
while some excellent illustrations show a few examples of 
"Ellison" gear. The one reproduced here shows a speed 
regulator fitted with ammeter and oil-break circuit breaker 
for stator. 
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Various Items. 


Cable Address.— The London Factors & Agents Ltd., 39, Parlia- 
ment Street, London, S.W.1, wish to inform customers that 
their registered cable address is Lonfacgent, London, and for 
inland telegrams, Lonfacgent Parl. 

1.E.E. Informal Section.—The third annual Smoking Concert 
of this section will be held on Monday next, the 27th inst., at the 
Engineers’ Club, with Mr. W. E. Warrilow in the Chair. A good 
programme has been arranged and the Committee are looking 
forward to a cheery evening. 

Finance.—The Charing Cross West End and City E. S. Co., 
Ltd., will pay a dividend on the Ordinary Share Capital of the West 
End undertakings of the Co., for the half-year ended Dec 31, 
1921, at therate of 6s. per share, making, with the interim divi- 
dend already distributed, 9 per cent. for the year 1921. 

China.— Wang Kse-tsing and others of Hyiao Feng district 
Chekiang, propose to establish an electric light company. The 
Pekin Electric Light Co., Ltd., has contracted with a British firm 
for the purchase of a dynamo for its new power station at 
Shihchinshan. The power of the dynamo is 5,000 kw. 

'* The Outline of Science.’’—-Part 8 of this Newnes’ publication 
continues the interesting chapter dealing with ‘‘ How Darwinism 
Stands To-day,” and then goes on to the natural history of birds, 
showing in a scientific but clearly expressed manner how they 
have developed from their reptilian origin. There are some 
lovely coloured illustrations and the whole issue is eminently 
readable. 


Smoking Concert.— A Smoking Concert given by the Faraday 
House Old Students’ Association will be held on March 17, at 
8 p.m., at the Queen's Hotel, Leicester Square. An excellent 
musical programme is being provided, and in view of the fact 
that the accommodation is limited, members desiring tickets 
are advised to make early application to the Hon. Secretary of 
the F.H.O.S.A., Faraday House, W.C. т. 

Intensive Production. —A General Meeting of the Inst. of 
Production Engineers will be held at 7.30 p.m. on Friday, the 
24th inst., at the Inst. Mech. Eng., Storey's Gate, S W., when 
Mr. G. W. Eastwood, of Messrs. Arrol -Johnston, Ltd., Dumfries, 
will read a paper, to be illustrated by lantern slides, dealing with 
"Intensive Production of Automobile Bodies." All interested 
are invited to attend, whether members of the Institution or not, 
and no tickets are necessary. 


A Technical Book Free.—Readers who would like а good book 
on Insulating Varnishes, etc., can háve a copy sent free on making 
application to Messrs. Jenson & Nicholson Ltd., Dept. E.Y., 
Goswell Works, London, E.15, mentioning this notice and enclos- 
ing trade card. It contains interesting information on the correct 
application and use of electrical insulating varnishes, including 
'"Lacwatt'' Black and Golden Brown Air Drying and Stoving 
Varnishes, ‘‘Coilac’’ Finishing Varnishes, ''Miclac'" Міга 
Varnishes, &c., gives particulars of a new method of testing 
varnishes, and discusses the subject of impregnating compounds. 


Faraday House Old Students’ Assoc.— We see from the Rules 
and List of Members for 1922 (just published) that the President 
is Mr. P. V. Hunter, and the Vice-Pesidents, Mr. R. C. Anderson 
and Mr. H. W. H. Richards. Тһе Membe of Council are 
Dr. F. T. Chapman and Messrs. L. W. Ballard, A. W. Berry, 
S. Bramley-Moore, S. W. Carly, А. T. Мон С. Е. Ргїпсе, 
L. Н. Short, К. С. Vanneck, Н. T. Werren, J. F. Watson, .and 
Н. W. Swan. Мг. H. Foulds is Hon, Treasurer and МҰН. W. 
Fairman, Hon. Sec., to whom all communications should be sent 
under the address :— Hon. Sec. F. H. O.S.A,. 66, Southampton 
Row, W.C.1. 


Personal.—Owing to the growth of the organisation and the 
work entailed, Mr. A. G. Beaver, who has been Hon. Sec. of The 
Electrical Wholesalers’ Federation, Ltd., for the past seven years, 
finds that he is no longer able to devote the time necessary to 
look after the Federation interests. Mr. Reginald Cooper, who 
has had considerable experience in association work, has been 
appointed Gen. Sec., and the Registered Offices will now be 
located at 19-21, Hatton Garden, E.C. 1.——P. Jones, recently 
an employee of George Ellison and lately signed on by Aston 
Villa, made his debut with the first team against Everton on 


Wednesday February 8.——Т. М. Johnson, A.M.I.E.E., late 
of the English Electric and Siemens Supplies Ltd., and 
previously for 17 years with Cammel! Lairdand Co., Ltd., has 


been appointed Branch Manager of Messrs. Drake and Gorham 
Wholesale Ltd., at their Liverpool Office, 61a, Bold Street. 
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Motor Car Ignition.—The season is rapidly approaching when 
all readers who are interested in motor cycling or in motoring 
generally, will be overhauling their ignition and lighting sets, and 
under the circumstances we should most strongly recommend them 
to purchase a copy of the 1922edition of the '' Practical Electrician's 
Pocket Book," in which 4here is an excellent chapter on this 
subject, together with clear „diagrams. It has been specially 
written for the book by Mr. €. Sylvester, A. M.I.E.E., whois the- 
author of several well-known technical works, and as this chapter 
deals with the very latest practice it ought to be in the possession 
of every motorist. 

Wiremen's Pliers.—wWe think that a very large number of the 
readers of this paper will join with us in extending a most cordial 
welcome to the advertisement of Messrs. Wynn, Timmins & Co., 
Ltd., of Birmingham, which appears again in our columns after a 
lapse of several years, due to Government demands on their factory 
from within a very short time of the outbreak of the war. The 
electrician's pliers which they made then, and now, are looked on 
as the best in the whole world, and we hope that all who have to 
use them will make a special point of asking for their weH-known 
"Heart" brand, in either C200 or C200R types. They: can be 
ordered through any ironmonger in the kingdom. 


inventions. —The report of the Inter-Departmental Боне 
appointed to consider ‘‘ The Methods of Dealing with Inventions 
made by Workers Aided or Maintained from Public Funds’’ has 
now been issued and may be obtained from H.M. Stationery Office, 
S. Rentell and Co., Ltd., or through any bookseller. The price is 
7d. per copy post free. The report is exhaustive and is based on 38 
written statements of evidence, and the oral examination of 27 wit- 
nesses taken during the 23 meetings of the Committee. All 
likely to be affected should get а copy. The recommendations 
appear to be framed with a view to ensuring that an inventor 
(under the conditions stated) gets a fair reward for his labour. 


Tr ade Notes. 


Siemens Bros. and Co., Lid. (Woolwich, S.E.18), have just 
issued a new edition of their catalogue No. 106 ''Twin Flexible 
Cords," in which they are able to show very considerable reduc- 
tions in prices. 

The Electric Regulator and Mnfg. бо. (8, Whittall Street, 
Birmingham) send us a useful list of their Standard Shunt Field 
Regulators for Generators and Motors. (All sizes up to 2,000 kw.) 
Buyers should ask for a copy. 

Messrs. Troughton & You1g.—The well-known electrical con- 
tracters, of 143, Knightsbridge, London, S.W.1 are determined to 
keep their name prominently in front of their numerous clients, 
and they are therefore sending out a most useful and convenient 
combined telephone index and calendar for the current year which 
is certain to be much appreciated by all who are fortunate enough 
to receive same. In the course of an early issue we hope to have 
the pleasure of describing the new show rooms which they have 
opened for the demonstration Of all kinds of domestic labour-saving 
apparatus and electric light fittings generally. 
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PUSHING ELECTRIC LIGHT SALES. 

The decision of the E.D.A. to commence its sales- 


manship lectures at 7.30 p.m. instead of 8 p.m., as 
hitherto, proved to be more than justified by the pro- 
longed discussion on Friday,.February 17, when Mr. 
Hadvn Harrison set the ball rolling again with a paper 
on ‘‘ Salesmanship in Relation to Lighting." ^ The 
discussion on that occasion extended even beyond the 
allotted time, namely, 10 o'clock, and the experience 


related by a large number of contractors, salesmen, 
etc., were very helpful, as well as amusing. 
The subject of electric lighting offers, perhaps, a 


wider scope for discussion than some of the previous 
subjects which have been discussed at the E.D.A. 
conferences, such as wiring, electric washing machines, 
vacuum cleaners, cooking and heating appliances, etc. 
There is such a wide selection of appliances which 
lend themselves to efficient and inefficient lighting that 
a good deal of attention is due to the scientific side as 
an aid to the salesman. For instance, Mr. Harrison's 
paper dealt with the lighting of the home, and in this 
connection the salesman has not only to carry out the 
wishes of his customers, but to give advice on the 
particular type of lighting which would produce the 
best result in conjunction with the style of decoration 
adopted in a particular home. Mr. Harrison's sug- 
gestion that we should move along lines of standardisa- 
tion of types of lighting appliances met with. some 
Opposition. It was pointed out by some speakers that 
it Was wrong to attempt standardisation, having regard 
to the very numerous decorative styles which find 
favour in different homes. Mr. Harrison said that 
there was a multitude of bad lighting fittings to be 
had, but another speaker said there was also a multi- 
tude of good ones. Mr. Harrison's point, however, 
was that the fact that there were good and bad did 
not prevent the customer buying the bad ones, and if 
those could be eliminated, then we could ensure that 
the better types would be used. He pointed out, 
also, that his remarks with Pecan to standardisation 
were not intended to apply to homes in which par- 
ticular types of decoration were adopted. 


The question of eye-strain was one which received 
much attention, and the suggestion made by Mr. 
Young, that contractors should be registered, met with 
fairly general assent. — This was one way, it was 
pointed out, in which the eyesight of the nation would 
be protected from glaring light sources. Mr. Harrison 
dealt at some length with various forms of lighting, 
with this end in view, pointing out that the present 
gasfilled lamp enclosed in an opal glass bulb, such as 
the '' Fullolite," was a step in the right direction. 
Higher etficiency in artificial light sources, he said, was 
nearly always obtained by shortening the wave length, 
and to tinge a lamp with yellow or red shades simply 
reduced its cthciency by absorbing those short-wave 
lengths. He put in a plea for more brightness in the 
home, which could be obtained by the use of opal and 
similar glass shades, and globes of the right material 
and area. He uttered a warning against using too large 
a globe in relation to the power of the lamp, and agairst 
the incorrect use of indirect and semi-indirect fittings, 
consisting of alabaster and other bowls, the translucent 
properties and reflecting value of which were very low. 
The fitting known as the ‘‘ Denzar," in America, was 
perhaps the most suitable for all purposes. The 
proper use of reflectors and shades was а very 
important matter, and often meant an increase in 
candle-power of more than so per cent. Electric light 
could be more easily modified by the judicious use of 
shades, etc., than any other type of lighting. 

One very interesting suggestion made during the 
course of the discussion was that we should dispose of 
the more or less -meaningless terms candle-power, 
lumens, etc., and substitute general descriptions of 
forms of lighting, such as reading-light, dining-light, 
general light, and so forth. Having regard to the 
fact that so many use the present terms without having 
investigated what they really mean, this is a suggestion 
which is well worthy of consideration, but it may not 
suit the more scientific mind. 

It was rather surprising to hear a speaker suggest 
that since the advent of electric light, eyesight had been 
more seriously affected. The vacuum lamp, he said, 
produced a yellow light, and the gasfilled lamp was 
dazzling, whereas gas g'ave a pure white light. Mr. 
Harrison, however, contradicted this latter suggestion 
verv strongly, saving that the incandescent gas-mantle 
contained more curious points in its spectrum than any 
other light. 

In discussions on salesmanship, of course, there must 
be a large number of points raised which apply to other 
uses for electricity than lighting, and many points 
previously dealt with were reiterated, such as the need 
for co-operative advertising, demonstrations, show- 
rooms, and co-operation throughout the industry as a 
whole. Two suggestions, however, were thrown out, 
one that showrooms Should more commonly contain 
models of rooms, much in the same way as those seen 
at museums, furnished differently, and with lighting 
arrangements installed in miniature, to show the proper 
distribution of the light. The other was that a sales- 

man should install a few lights (supplied from a small 
battery) in certain rooms in a prospective customer’s 
house for a short time. Then, when it was taken away, 
the prospective customer would become dissatisfied 
without electric light, and would want it permanently 
installed throughout his house. The question of the 
eduation of the public came in for a good deal of dis- 
cussion as usual. 
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discussions should deal simply with certain aspects of 
lighting, such as home lighting, factory, church 
lighting, etc., in order that these aspects might be more 
adequately considered, Mr. Beauchamp, the director of 
the E.D.À., said he hoped next year, by having more 
meetings, to be able to cut the subjects up into smaller 
sections, as suggested. 


STAFF TRADE UNIONS. 


. At the meeting of the I.E. E. Informal Section on 
February 13, Mr. J. H. Parker opened a discussion on 
“The Evolution of a Staff Trade Union.” ‘After dealing 
with the inception, growth and influence of the E.P. Е.А. 
һе protested against misrepresentations of its aims and 
intentions which on occasions of acute public interest 
are often sensationally proclaimed by the lay Press. 
He declared that the policy of the E.P.E.A. is to secure 
the welfare of the whole industry, to avoid strikes, and 
above all, the lightning strike, and he explained the 
past action of his organisation in declaring in advance 
of disputes which might involve their members a readi- 
ness to support the side willing to arbitrate in that dis- 
pute. Bearing on this claim of moderation he read 
one of the vital rules of the Association, which states 
that in the case of any dispute calling for extreme 
action, 7o per cent. of the whole membership must 
agree to the proposed action, and he urged that this was 
ample safeguard against any impulsiveness. 

During the discussion Dr. J. F. Crowley pleaded for 
closer association between the E.P. E.A. and the Society 
of Technical Engineers. He thought that thc onlv nd 
tection that is afforded to staff men from being forced 
into a manual workers' union is to organise themselves 
In a manual workers’ union they would be in a ho less 
i and could not be adequately voiced. А 
" c и chairman, іп thanking Mr. Parker 

‚ Said that if every trade union were 
governed by men of such responsible minds as Mr. 


- , ] 
Parker’s, more would be achieved by 


organisations. e 
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FATAL SHOCK FROM MAK 
M MAKESHIFT PORT 
HAND-LAMP. i 


. A Bolton jury, on February 16, returned a verdict of 
accidental death” in the case of John Beddows, a motor 
EE employed by Messrs. Aspinall, Simms and Beddows 
n e Daubill Garage. It was stated that the deceased, 
who was repatring a motor waggon, using a 200-volt 
electric portable lamp (without a cage) probably was making 
an alteration to the lamp when some portion of his hands 
touched the wires. The lamp was fitted to an ordinary 
holder, without any protection. f 
Mr. G. S. Ram, H.M. Flectrical Inspector of Factories 
remarked that these makeshift lamps were very dangerous, 
adding, “I have two dozen in my office, each of which has 
killed a man.” i ' Е 
_The Coroner said he was satisfied that the deceased 
either with his hand or his tools, touched the wires and 
completed a circuit. He was pleased that the firm had 
a proper lamp on the premises. 


8.8. "Diogenes.''—Tnhe s.s Diogenes will shortly be launched 
at the Queen's Island, Belfast, where she is being completed 
by the builders, Messrs. Harland and Wolff, Ltd. She is a 
sister ship to s.s. Sophocles, recently completed, and like her is 
extensively fitted with electrical appliances. 


ELECTRICITY. 


In response to a suggestion by one of the speakers | 
that, rather than discuss, say, lighting as a whole, the | 
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JUNIOR INST. OF ENGINEERS. 

_ In the February issue of the Journal of this active society 
is to be found in full Mr. А. V. Goddard’s paper on “ Ball 
and Roller Bearings--their Design and Performance," whilst 
among the Social Section notes is an interesting account of 
a lecture recently given before the N.-W. Section by Mr. 
S. L. Pearce (Chief Engr. of the Manchester Corpn. Electy. 
Dept. and Vice-President of the Section) on the new Barton 
power house, now being built by the Corpn. 

Mr. Pearce gave first а brief history of the progress of 
the electy. dept., which, he said, now operated over an 
area of 48 sq. miles, with a population of 900,000, in 
addition to supplying current to several neighbouring 
authorities in bulk. Statutory powers were obtained in 
1914 to proceed with the Barton scheme, but operations 
were stopped bv the war. The site, 15 acres in extent 
and five miles from the city, is bounded on one side by the 
Bridgewater Canal, which is in direct communication with 
the West Lancs coalfield, four miles away. It is also served 
by the Trafford Park railways connecting to all the main 
ines. Water for condensing purposes is to be taken from 
the Manchester Ship Canal, which adjoins the site. Red 
sandstone rock, suitable for the foundations, was found 
at a depth of 6 to 7 ft. The ultimate capacity of the 
site will be 150,000 k.w., the ground covered being equal to 
.3 54. yards рег k.w. 

The first section, now well in hand, will have a capacity 
of 75.000 to 80,000 k.w., with three turbo-alternator units 
and ten boilers (three per unit with one in reserve), Fuel 
will be delivered in part by canal and in part by rail, the 
mechanical handling plant being arranged to deal with both 
svstems. Storage capacity equal to about seven weeks’ 
supply is provided for. The boiler house firing floor is 
elevated and the basement at ground level. This arrange- 
ment allows of wagons being run directly under the ash 
hoppers of the boilers. 

The boilers are of special design—of the Babcock and 
Wilcox marine type, with a working pressure of 375 lb. 
per sq. in. They are each capable of evaporating 100,000 
to 120,000 lb. of water per hr., with a steam temperature of 
7209 to 7409. Each unit is virtually two boilers back to 
back, with the steam drum between, and two firing grates 
on either side—four in all. Each unit is complete in itself, 
and fitted with forced and induced draught, superheater, 
steel tube economiser and air heater, the combined heating 
surface being equal to three-quarters of an acre and the 
grate area 512 sq. ft. With coal of 10,500 B.Th.Us. per 
lb. an efficiency of 85 per cent. is guaranteed by the makers, 
the feed water temperature being 200°. | 
‘The turbo-alternators are being made by the Metropolitan- 
Vickers Co., each unit having an economic load of 25,000 
k.w. and a maximum continuous rating of 27,500 k.w. at 
1,500 r.p.m. Steam pressure 250 to 360 Ib. per sq. in. at 
stop valve, temperature -00° and vacuum 29.1 in. The 
guaranteed steam consumption at full load is 9.35 lb. per 
k.w. hour, and Mr. Pearce remarked on the remarkable 
advance in turbine economy since 1915, when the figure 
submitted was 11} lb. per k.w., with 282 in. vac. Current 
is generated at 6,600 volts., and transmitted at 33.000 
volts. from step-up transformers by means of six feeders 
to existing substations in various parts of the сиу. А 
closed svstem is used for cooling the alternator, the enclosed 
air being used over and over again and cooled bv passin£ 
through a condenser tvpe of air cooler connected to the 
circulating water system. Each turbine is fitted with 
surface condenser of 40,000 sq. ft, requiring 2,280,000 
gallons of circulating water per hour. The condenser water 
discharge is 31 ft. above the Ship Canal water level, giving 
a svphonic action, which is assisted bv an air pump con- 
nected to the top of the water-box. Water culverts connect 
with the canal, with 620 vards between inlet and outlet 
points. Two circulating pumps, driven by a 320 h.p. motor, 
are connected to each condenser, the six pumps being cross 
connected and grouped together in a pump-house at end of 
the condenser basement, and sunk. 37 ft. below ground- 
level. Electrically-driven extraction pumps in duplicate and 
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rotary air pumps are fitted, also alternative steam ejectors. 
The boiled feed pumps are in duplicafe—three being steam 
and three electrically-driven. Current for the auxiliaries is 
supplied by a 1,000 k.w. turbo house service set, the exhaust 
steam from which is used to heat the feed water. The 
overall steam consumption, inclusive of auxiliaries, was 
calculated to be 10.122 lb. per k.w. hr. delivered, and with 
a boiler efficiency of only 8o per cent. an overall thermal 
efficiency of 22.3 per cent. was anticipated, which would 
make Barton the most thermally efficient steam-driven 
station in the world. Two three-phase step-up transformers, 
each of 19,500 k.v.a. capacity and weighing 553 tons each, 
the largest vet built in this country, will be connected to 
each unit. 

The cost, estimated in 1914 at £11 per k.w. installed, had 
now, Mr. Pearce said, increased £29 per k.w. The operating 
costs, he estimated, would be, with coal at 15s. per ton, 
121. per unit, works costs .o2d., and capital charges .16d., 
a total of .3od. per unit. 

There would be no stand-bv plant at the Barton station, 
the object being to run the whole plant the maximum 
number of hours on full load, and let the existing Stuart 
Street Station act as stand-by and take the peak loads. 


TELEPHONE LINE WORK IN THE . 
UNITED STATES. 


Bv Е. S. BYNG. 


(Continued from page 93.) 


(=) Plunbing.—As all the jointers are fully-qualified 
plumbers they ave able to proceed with the plumbing work 
as scon as jointing is completed. The cleaned portion of 
the lead sleeve and sheath is covered with stearine in order 
to keep the scraped surface bright and clean. Stearine 
also acts as a flux for plumbers’ metal. Cable pasters 
are used in preference to plumbers’ “ soil" for limiting the 
extent of the wipe at the end of a lead sleeve. Complicated 
plumbing is usually avoided in main joints bv the use of 
stub cables, as shown in Fig. 24. 


(а) Cross-section of joint 
LMaslin wrapping omitted to show wire jointing and ) 


ing af cotton sleeves 


able peer iced 
Jcinter’s .Jentification number 


Or ang 


(5) Finished joint 


Lead sleeve not less than 6’ 
and not more than 10" long 


same reason, electric lamps in conjunction with portable 
accumulators are uscd fer the illumination of manholes. 
As an additional safeguard against the rapid penetration 
of nioisture into a Y joint, the latter is filled with paraffin 
wax. After the wipes have set, but before the sleeve has 
ccoled, a small hole is ‘made at each end of the sleeve, 
one being used as,a filling hole and the other as a vent. 
Heated wax is poured in until the point is full. Straight 
joints are not filied with paraffin wax. The jointe: 
stamps one of the wipes with his code number, and ties 
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FIG. 25.—]JOINTERS’ TEST-BOARDS. 
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Fic. 24.—METHOD OF MAKING STUB CABLE JOINT. 


The maximum length of lead sleeve used on any size 
of joint is 20 in. In general, the maximum number of 
cables entering a wipe is two. If three cables have to be 
connected at the same „Place, what is known as a ‘‘dutch- 
man" is ‘made; that is, a short piece of lead sleeve is 
interposed into which two cables can be taken. ]t is 
considered that, if more than two cables are taken into the 
same wipe, there is a possibility of the joint breaking 
down. Moreover, a blow-lamp would be required, and a 
linter's tool-kit does not include this item on account of 
the danger of using a naked light in a manhole. For the 


on to the cable a small brass disc bearing the number 
which has been assigned to it. Upon the completion of 
plumbing work, cables are dressed into their final position 
on the walis, where thev remain undisturbed. 

(һу Speed of jointing.—By the adoption of the various 
devices mentioned in the foregoing paragraphs the jointers 
are able to work at a rate of over 100 pairs an hour 
on a subscribers" cable. The more experienced men can 
joint as meny às 150 pairs an hour, with the result that 
it is often possible to complete a 600-pair, 10-lb. cable joint 
in an 8-hour day. 


Fic. 26. INSTALLATION 4 ОЕ LoADING CoiLs IN 
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(1) Bonding.—Owing to the trouble caused by electrolysis, 
all cables in manholes or jointing chambers are bonded 
together by means of tinned copper ribbon. It is not 
customary, however, to sink earth plates under the floors 
of manholes, as experience has shown that connections made 
by bonding ribbon between the earth plates and cable is 
not reliable. Periodical tests of leakage current between 
cable sheath and earth are made. 


() Numbering and testing.—For tagging-out conductors 
in an exchange subscribers’ cable when making test-joints 
or for numbering-through purposes, a "linen test-board” 
| see fig. 25 (a)] is used, in preference to a numbered paper 
sleeve. 

In renumbering cable pairs, e.g., in connection with an 
exchange transfer, this board is very useful, as the stamped 
number can be considered as the old number, and the 
new number can be written on the veverse side, thus avoid- 
ing confusion between the two. 

When working on a quadded cable, a leather board is 
used. After the quads have been placed through the holes 
the pairs are separated. As there is no ‘means of distin- 
guishing between the “a” and “b” wires, one of the 
wires is cut three ins. shorter than the other. The wires 
are then referred to as tlong’ and "short," and recorded 
on the testing sheets as L. and S. When testing a large 
working cable of small gauge conductors in connection 
with a section throw (change-over), a flexible leather strip 
is used, as shown in Fig. 25 (c). Current is applied to one 
of the wires at the distant end, and this is picked up verv 
quicklv at the strip bv running the testing lead over the 
exposed wire. 


(k) Jointing-in loading coils.—If loading coils are in- 
stalled immediately below the cables? either by being em- 
bedded in the ground or placed under the mezzanine floor 
of a double-deck manhole. the stubs from the loading coils 
тау һе taken direct into the main joints. Only one stub 
per pot is provided, and wherever possible not more than 
two stubs are taken into the same joint. Where all the 
post are not installed initially, a so-called “balloon” joint 
is made at the points where the later loading-coil stubs 
will be connected to the main cable. In Fig. 26, two loading- 
coil stub cables are shown connected up at the joint A, 
whereas B and C are “balloon” joints. 

The ‘method of making a *'balloon" joint is as follows: 
Before the joint А ^s made, two 20-in. lead sleeves аге 
slipped over the cable sheath, and a 12-in. ring of sheath 
is removed at the points B and C. -The wires thus ex- 
posed are doubled back over themselves so that there is 
about 6 in. of slack in the conductor at each point. The 
lead sleeves are drawn over, and wiped joints are made 
until such time as the additional loading coils are installed. 
By making the “balloon” joint, slack will then be available 
for jointing-in the stubs subsequently, without having io 
piece out the whole of the wires. Where it is not possible 
to install the loading coil pots in the same manhole as that 
in which the cables are jointed, an auxiliary loading-coil 
stub is provided. 


(l) Pressure-testing.—In general, desiccators are not em- 
ploved by telephone companies in America; but there are 
one or two companies which use a desiccator in conjunction 
with an air compressor, ‘merely to test the integrity of the 
lead sheath between one jointing point and another after 
installation, and also to prove that the plumbers’ wipes are 
sound. It is generally considered that the cost of making 
pressure-tests on subscribers’ cables is not justified, as the 
number of failures experienced is so small. The cable 
sheath is assumed to be intact when it leaves the works, 
and every care is taken to avoid any abrasion of the sheath 
during installation. Every man learns the technique of 
plumbing in the companv's training school, and must prove 
adept before he is emploved on actual work; consequently 
the quality of the plumbing is remarkably good. The ‘men 
take a pride in their work and a cable failure resulting from 
a plumbing defect is regarded as such a reflection. upon 
workmanship that it verv seldom occurs. 
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In the case of long-distance cables the question of pres- 
sure-testing is somewhat. different, since, if an undetected 
fault were to occur during installation, the expense of 
remedy would be considerably more than in towns, where 
a large maintenance staff is available. The disturbing 
effect on trunk service is also of greater moment. The 
author believes that the question of pressure-testing long- 
distance cables is now under consideration in America. 


(m) Desiccation.—No attempt is made to remedy insula- 
tion breakdown by desiccation, either by means of dry air 
or bv carbon-dioxide. The opinion held is that, if the 
initial construction work be carried out satisfactorily, 
there is no reason why a fault should develop between one 


jointing point and another, apart from the comparatively rare 


case of mechanical injury or chemical and electrolytic action. 
A breakdown from either of these causes would probably 
involve the complete replacement of the cable, unless the 
fault were of a purely local character, in which case the 
section could be boiled-out with paraffin wax. Cables are 
so carefully racked when placed in their permanent position 


in manholes that there is little chance of any injury to the 


joints. 

| Although the wax left in the sleeve does not constitute 
a solid joint, it has the effect, in the remote event of a 
defect occurring, of delaving the advance of water into 
the cable and so preventing serious damage before the fault 
is likely to be discovered. The boiling-out system results 
in a high insulation-resistance, and, if moisture does enter 
a joint later on, a process of re-boiling is depended upon 
to restore normal insulation. If water has penetrated too 
far for re-boiling to be effectual, the cable is replaced with- 
out further delay—an operation which is, however, seldom 
necessary in practice. 

(n) Types of joint.—The differences between the various 
types of joint in use in America тау be mentioned here 
with advantage, in order to elucidate their respective 
features and uses :— 

(i) The boiled-out joint is not solid. Wax at the tem- 
perature specified runs through the open joint like 
water, the practice being adopted merely to avoid iow 
insulation. The quantity of wax remaining in the 
joint is very small, and the free passage of air is not 
impeded if a pressure-test is at any time required. 

(ii) А V joint filled with wax is also not solid in the 
true sense of the word. Probably a sustained pressure- 
test could not be made, but the joint would serve as 
a fairlv effective block to the passage of air, and. if 
{һе plumbing were defective, water would take an 
appreciable time to penetrate into the cable. 

(iii) The pot.heads formerly used for terminating paper- 
insulated lead-covered cable in some of the cable ter- 
minal boxes are fractically solid, as a black insulating 
compound is used, with the object of preventing 
moisture creeping along the rubber leads to the paper 
cable. | | 

(iv) In submarine cable work, where paper-insulated 
cables are used, joints are required which will abso- 
lutely prevent moisture getting to the cable. Such 
joints are made on a principle entirely different from 
that of merely filling with compound, even under 
pressure, as there is alwavs the possibility. of water 
penetrating the cable owing to the contraction of the 
compound. 

(To be continued.) 


Meetings.—The Junior Inst. of Engineers will meet on Friday. 
зга inst., at Caxton Hall, at 8 o'clock. Lecturette: “ Factory 
Admini: tration,” bv E. T. Elbourne. Also on Friday, roth, 
at 8 o'clock. Paper: '' Friction," by C. Hubert Plant. (Slides). 
And on Friday, 17th, at 8 o'clock. Lecturette: “ Power 
Factor Improvement," by G. H. Ayres. (Slides). The Asso- 
ciation of Engincers-in-Charge will meet at St. Bride's Institute. 
Bride Lane, Fleet Street, E.C.4, on Wednesday, 8th inst.. 
at 7.30 p.m., when a paper will be read by A. Hugh Seabrook 
on “ Thermal Efficiency of Small Power Statiors and Methods ` 
of Comparison.” 
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JOHN OAKEY & SONS. LTD. 


MANUFACTURERS OF 


EMERY, EMERY CLOTH, EMERY PAPER, 


CABINET GLASS PAPER, GLASS CLOTH, 
BLACK LEAD, PUMICE, CROCUS, TRIPOLI, 
ROUGE, " &e, 


Oakey’s “ Flexible Twilled” Emery Cloth. 


For Engineers, Sewing Machine, Lock and Scale Makers, and all purposes where 
great STRENGTH, DURABILITY and PERFECT FLEXIBILITY are required. 


FLINT & GARNET PAPER IN ROLLS, 


50 yards long by 18 in., 20 in., 24 in., 30 im., 36 in., 40 in., 42 in., & 43 in., wide. 


“WELLINGTON”? EMERY WHEELS. 


WELLINGTON EMERY AND BLACK LEAD MILLS, LONDON, S.E. 1, 
ALL BRITISH MADE. 


THE "THOMSON" ELECTRIC 
LAMP. 


PA “WE Type B. (Inspection) 
11/- 


LIST 


Sole Agent— 


L. E. WILSON, 


10, Corporation Street, 


MANCHESTER, 
Telegrams: ‘' TELEPHON Y, M/C.” 
Telephone : - CITY 344. 


“BELLING” 
ELECTRIC FIRES 


FOR THE SPRING. 


Replenish your Stocks NOW! 


We have a limited number of slightly 

shop-soiled Enamelled Electric Fires 

in Grey, Green Brown and other 

colours These Fires include some of 

our most popular designs, and we 
are offering them at 


GREATLY REDUCED PRICES. 


Don’t hesitate! Send us a postcard for 
tpecia' leaflet giving full particulars. 


All orders dealt with in strict rotation. 


Manufacturing 


BELLING & CI өз Electrical Engineers. 


Derby Road Works, EDMONTON, N.18. 
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PITMAN’S 
TECHNICAL PRIMERS 


" Pitman’s Primers are all notable for the amount of in- 
formation expressed clearly in a small space."—THE MAN- 
CHESTER GUARDIAN 


HYORO ELECTRIC DEVELOPMENT. 
y J. W. Meares, F.R.A.S., M.Inst.C.E., M.I.E.E. 
THE ELEÖTRIFIOATIOK ОРЕ RAILWAYS. 
By F. Trewman, M.A. 
ELECTRICITY IN STEEL WORKS. 
W. McFarlane, B.Sc. 
MODERN CENTRAL STATIONS. 
W. Marshall, B.S 
THE ELECTRICAL TRANSMISSION OF ENERGY. 
M. Thornton, D.Sc. 
INDUSTRIAL a POWER ALCOHOL. 
Farm O.B.E., D.Sc., 
WATER-POWER ENGINEERING. 
Fergusson, A.M.Inst.C.E. 
BOILER "INSPECTION AND MAINTENANCE. 
R. Clayton. 


“ We can strongly recommend the book to all interested in the 
efficient and economical maintenance of boilers.’’—ENGINEER- 
ING On Boiler r Inspection. and Maintenance. 


Ph.D., F.I.C. 


| HIGH-TENSION SWITOHGEAR. 


oole, B.Sc. (Hons.). A.C.G.I., A.M.I.E.E. 
HIGH-TENSİON SWITOHBOARDS. 
y the same Author. 
POWER "FACTOR CORRECTION. 
у A. E. Clayton, B.Sc., A.K.C., A.M.I.E.E. 
ELEMENTS or ILLUMINATING ENGINEERING. 
. Trotter., .E.E 
cOAL-CUTTING MACHINERY. 
F. Eager, M.Inst.Min.E. 
апное’ MACHINES AND THEIR USE. 
By Shaw, M.I.Mech.E. 
BELIS ror POWER TRANSMISSION. 
Dunkley, B.Sc. (Hons.). 
comrinous CURRENT ARMATURE WINDING. 
By F. M. Denton, А.С.С.І., A.M.I.E.E. 


“ The book will be appreciated and enjoyed by all those who 
have found the principles of armature winding to be trouble- 
some ; and particularly by those who have been worried by 
wave winding."—THE ELECTRICIAN on Continuous Current 
Armature Winding. 


MORE Barre 
ruben, O.B.E., A.M.I.C.E. 
THE ELECTRIC FURNACE. 
k J. Moffett, B.A., M.I.E.E., M.Cons.E. 
SMALL. SINGLE-PHASE TRANSFORMERS. 
. Т. Painton, B.Sc. (Hons.), A.M.I.E.E. 
PNEUMĂTIG кр 
G. Phillips, МІЕ.Е., A.M.I.Mech.E. 
MECHANICAL HANDLING OF GOODS. 
v C. H. Woodfield, M.I.Mech.E. 
ELEOTRO-DEPÒSITION OF COPPER. 
. W. Denny, A.M.LE.E. 
DIRECTIVE WIRELESS TELEGRAPHY. 
y L. H. Walter, M.A., A.M.I.E.E. 
TESTING OF CONTINUOUS-CURRENT MACHINES. 
By C. F. Smith, D.Sc., M.LE.E., A.M.LC.E. 


“The work forms a valuable groundwork jor practical 
training on the test-bed.’-—ENGINEERING PRODUCTION on 
Testing of Continuous Current Machines. 


Each 2/6 net of Booksellers. 


Complete List, post free, from 


SIR ISAAC PITMAN & SONS, Ltd. 
Parker St., Kingsway, London, W.C.2 
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One make of Cable is very 
like any other make in 
outward appearance. But 
the the 


service you get from one 


difference in 


make over another is very 
real. If you could be 
ji made aware, as we are 
8 aware, of the difference 
ra in the quality of Henley 
Cables and Wires over 
those of many makes 
being offered, you would 
a always use only Henley 
m Cables aud Wires. 


*SCEANDO" LAMPS 


VISIT OUR STAND 
No. 134V, BLOCK A 


at the 


British Industries Fair 


BIRMINGHAM 
February 27th to March 10th. 


CROWTHER & OSBORN, LTD. 


Sole Manufacturers of the Sceando Drawn Wire Lamps. 
Registered Office : 
7, Biackfriars Street, 
Salford, MANCHESTER. 


Glass Works : 
BREDBURY, STOCKPORT 


Lamp Works: 
BOLLINGTON, MACCLESFIELD 
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Phones: Regd. Office 7207 CITY, MANCHESTER. 
Telegrams: ‘‘Crandos, Manchester." 


Glass Works : 2926 Stockport. 


Lamp Works: 37 BOLLINGTON. 
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| HENLEY ув. CABLES 
| and 
| FLEXIBLE 


WIRES and 


CORDS. 


have pleasure in 


announcing that their 


LEEDS BRANCH 
(to deal with all sales in 
Yorkshire)is now openat 


84, ALBION STREET 


(Telephone - - - 22762). 


Your Enquiries will be eAppreciated. 


HEAD OFFICE AND WORKS: 
Sand Pits, Birmingham (Central 1648; 
Higbro, B'ham). 
LONDON BRANCH: 
265, Strand, W.C.2 (City 5956). 


MANCHESTER BRANCH: 
3, York Street (City 3713). 
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TO OUR READERS. 

ELEectriciry is published every Friday, and, if ordered, is on sale at the 
Principal Railway Station Bookstalls and Newsagents on that day. It 
has a very large sale throughout the United Kingdom, as well as 
in the British Colonies and Abroad. 

Questions to which an answer is required must be accompanied by a 
2d. stamp for reply. When considered of sufficient interest, the answer 
will probably appear in the paper. 


New advertisements for the displayed columns and alterations to 
existing ones must reach the publishing office not later than 
the first post Tuesday morning, in order to be in time for the 
issue of the following Friday. This is important. Rate quoted on appli- 
cation. Subscription : 178. 6d. a year, 9s. half-year, 48. 6d. а quarter in 
advance, postage prepaid in the United Kingdom and abroad. 


All remittances payable to the Publishers, 8. RENTELL AND Co., LTD. 
36-39, Maiden Lane, London, W.C.2. ‘Telephone, No. 2400 Gerrard. 


Current Topícs. 


The claim made by a London firm of estate agents 
that a house they are offering for sale by auction pos- 
sesses the distinction of being the 


The First first private house in the Metropolis 
Electric Light to be illuminated by electricity has 
Installation. aroused rival claims and reminis- 


cences in various quarters which 
make interesting reading. The house in question, 
No. 7, Kensington Park Gardens, was occupied, in the 
early ‘eighties, by Sir William Crookes, O.M., F.R.S., 
who was experimenting at the time with the then novel 
illuminant electricity, and laid down an installation in 
some of the rooms, using glass insulators for the 


wires. Current was supplied by a gas-engine driven 
dynamo. 
In her reminiscences, Lady Randolph Churchill 


claimed a prior installation for the house in Connaught 
Place, which Lord Randolph bought in 1883. She 
wrote :—'* We had a small dynamo placed in a cellar 
under the street, and the noise of it greatly excited all 
horses as they approached our door. The light was 
such an innovation that much curiosity and interest 
were evinced to see it, and people used to ask for 
permission to come to the house." Similar claims to 
being the first public building to be lit by electricity 
are advanced for the Gaiety Theatre, where Hollings- 
head is stated to have created a sensation by fitting 
up electric lights outside the theatres, paying £40 per 
week for them, as a result of which early publicity gas 
shares suffered a decline. On extending the installa- 
поп to the interior of the theatres, however, complaints 
were rife from the fair sex based on the unfortunate 
effect of the improved illumination upon peach blossom 
complexions. 


Reminiscing at the Institution Commemoration 
meeting, Mr. Sydney Evershed claimed pride of place 
for Godalming as a provincial pioneer in electric light- 
ing. In 1881, he says, Һе found the streets of Godal- 
ming lit by arc lamps which ‘“ flooded the sky with a 
blaze of glory." Electricity for this early installation 
was produced by water power, and the cables were 
laid in the gutter, with nothing but their innocence to 
Protect them from the wheels of carts or the hoofs of 
cart horses. It is possible that the Godalming instal- 
lation referred to is the first recorded instance of a 
hydro-electric plant, thus establishing another histori- 
cal record. Following these revelations a writer in the 
Glasgow Herald recalls the electrical illumination of 
the steamboat quay at Greenock and the North Bridge 
at Edinburgh by Jablochkoff candles. 


.. With the resignation of Mr J. M. McElroy, General 

Manager of the Manchester Corporation Tramways, 
on the ground of ill-health, tramway 
undertakings generally, and the 
‘Manchester system in particular, 
: suffer a loss which will be felt in 
many directions. | Recognised as one of the leading 
authorities in the country on tramways administration, 
Mr. McElroy was responsible in 1899 for the conccp- 
tion and installation as well as for the subsequent 
change over to electrified tramways in Manchester, 
which now has the finest tramway system in this 
country. Whilst our good wishes accompany Mr. 
McElroy into his retirement from tramways activity, 
and we wish him a speedy recovery to enable him to 
enjoy a hardly earned holiday from the worries of 
tramways administration, it is possible that bis re- 
linquishment of office marks a still further decline in the 
fortunes of this svstem of urban passenger transport. 


A Tramways 
Retirement. 


According to an authority there are only five tram- 
oway undertakings in the country which paid expenses 
last vear, the Wallasey Corporation system being one 
of the lucky ones. Expenses of maintenance both as 
regards rolling-stock and permanent way have risen 
enormously during the past few vears, and show no 
sign of appreciable diminution, whilst the drawbacks 
of the system and its unsuitability to modern traffic 
conditions are too well known and have been too cften 
recapitulated to need repetition. In the circum- 
stances, it is rather surprising to note that Edinburgh 
tramways are undergoing electrification a!ter so many 
years working on the cable haulage system. The chief 
topic of the moment in Edinburgh is central or side 
standards for overhead trolley wires v. conduit in 
Princes Street, that famous thoroughfare which loval 
Scots wish to preserve in all its well-known charac- 
teristics. 


Although we of the present generation may not live 
to see it, I have a shrewd notion that the solution of 
this street passenger transport problem will be solved 
at no distant date by an adaptation of the moving 
platform idea. Already prizes of considerable value 
are offered by the French authorities for practicable 
schemes embodying a series of travelling platforms 
moving at increasing speeds, according to their rela- 
tive distances from the fixed side walk. The intending 
passenger would first step on to a moving platlorm 
travelling at slow walking pace, say 24 miles per hour, 
and thence to a second and third platform, until he 
attained a maximum speed of nine or ten rules per 
hour, reversing the procedure when he wished to 
alight at a given destination. 


Already we have the fundamental principle in daily 
operation at several Tube stations in the escalators or 
moving stairways, which certainly expedite the passage 
of large groups of passengers {rom спе level to ancther 
and prevent crowding. ‘the idea of the distributed 
load instead of the intermittent load, as represcnted 
bv a succession of packed cars passing over the same 
route, is ideal, if it can be carried out svíhciently 
cheaply to warrant development and application of the 
idea to busv city thoroughfares. It is the principle of 
the travelling conveyor belt, applied to human 
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freight, and it is well worth serious consideration in con- 
nection with future town planning activities. 1t would 
admittedly be dithcult to apply this principle to some 
of our existing main city thoroughfares owing to 
limitations of space, but there are streets in existence 
which might readily be adapted to a trial installation. 


Those of us who hope for future relief as an outcome 
of the application of the now famous Axe, must see to 
it that in their final struggle for con- 
tinued existence the limpets of 
Whitehall and elsewhere, | whose 
cushy jobs are threatened, do not 
succeed in their efforts to divert tne calamity which 
awaits them. I have recently heard of the cancella- 
tion of several Government contracts for various 
engineering schemes, all of which invelve badly needed 
extensions and improvements of public works, the 
reason given being the official call for economy. 
There 1s also thinly veiled propaganda in full swing 
aimed at maintaining our enormous and wasteful edu- 
cational expenditure. The Geddes Committee recom- 
mendations do not in the main necessitate any serious 
curtailment of contracts calculated to diminish un- 
employment; they aim ratner-at the reduction of re- 
dundant and expensive staffs and the extinction of un- 
necessarv departments. Cancellations of bona fide 
Government contracts under this plea call for the most 
stringent investigation as to their bona fides. 


The Geddes 
Boomerang. 


I felt sorry for Mr. Beauchamp on Wednesday, the 
22nd ult., at the unfortunate absence through ill- 
health of Mr. Hugo Hirst, who was 

Lunching with to have taken the chair at the Cecil 


E.D.A. on that date on the occasion of the 
annual luncheon of the Electrical 
Development Association. J. W. B. is a good 


organiser, and I know he was expecting Mr. Hirst to 
give one of his usual eloquent speeches, which always 
contain such a large amount of sound practical advice 
on the subject of business organisation and trade 
development, but H. H.'s old enemy—the gout—would 
not be denied, so I had the equivalent pleasure of 
listening to Past-President Atkinson, who knows what 
to say and how to say it. He gave us the toast of 
"Electrical Progress," and did his best to cheer us 
up from the point of view of the trade outlook and 
how we were to help it. 

In reply, Mr. Arthur Neal, M.P., who is the 
Parliamentary Secretary of the Ministry of Transport, 
waxed cloquent on the progress which has been made, 
and is about to be made, in all the «lifferent sections 
of electricity. He spoke up boldly for the Electricity 
Commissioners, and bv the time he had finished his 
peroration we all began to think of becoming 
millionaires in the near future. He was followed by 
the chairman, Mr. Councillor Ransome, O.B.E., who 
is now the President of the E.D.A., and he gave us 
"The Electrical Industry," with which he coupled the 
name of our old friend Mr. Campbell Swinton, who 
deputised for Mr. Highfeld, also on the sick list. 


Mr. Swinton was in a reminiscent vein, and gave 
us a lot of interesting past historv of his own career, 
after which Mr. A. F. Berry proposed “The Guests," 


duly responded, expressing our thanks for the hos- 
pitality so kindly rendered, and amusing us with some 
of his own experiences as an electrician intimately 
associated with the first electrically lighted steam- 
ships. About 200 were present at the function, and 
I hope it will receive from the lay Press the publicity 
which the association and its secretary so amply 
deserve. 
ELEKTRON. 


THE OSRAM DINNER. 


On Friday the 24th ult., the annual staff dinner of 
the Osram G.E.C. Lamp Works, of Hammersmith, 
was held at the Café Royal, with the genial and smiling 
Mr. Chris Wilson in the chair. It was a splendid 
gathering, about 160 strong, and as the toast list was 
commendably short while the concert was cor- 
respondingly long and excellent, it is practically un- 
necessary to say that we all had a good time. Мг. 
Proctor said some nice things about the firm, to which 
Mr. S. D. White responded in suitable terms, and later 
in the evening Mr. L. D. Goldsmith gave us his opinion 
of the Chairman, who was informed that ''He's a 
jolly good fellow," and afterwards told us that he 
appreciated the way in which the good wishes had been 
expressed, and also referred humorously to the Duke 
of York's recent visit. Ап extra toast was popped in 
for the benefit of ** The Visitors ’’ and ‘‘ The Press,” 
and Mr. Maurice Solomon told us that he had been 
associated with the lamp works in the olden days, and 
was delighted to see the way in which they kept on 
growing, and a representative of the Press also 
acknowledged the hospitality of our hosts. The 
gathering would have been even larger than it was, 
but for the fact that the G.E.C. travellers were also 
holding high festival at ** The Falstaff,” in Eastcheap, 
and congratulatory telegrams were mutually exchanged. 
Also, a telegram of greeting was received from Mr. 
Hugo Hirst, and heartily applauded. Like all G. E.C. 
functions the organisation was good and the result 
must have been very pratifving to those responsible 
for it. ý 


ANNUAL GENERAL MEETING. 

The National Association of Supervising Electricians held 
their Annual General Meeting on February 14, at the 
St. Bride's Institute, E.C.4, when Mr. F. W. Smith pre- 
sided over a well-attended gathering. The Chairman, in 
his address, complimented the members on the improved 
position of the Association and gave a brief résumé of the 
Association’s activities. The appointment of a full-time 
general secretary was a courageous move on the part of 
the Board of Control, but he was pleased to say the action 
had been fully justified. The financial position of the 
Association was sound, new members were continually 
being received and the general position was better than it 
had ever been. Inquiries were being received from all 
parts of the country and the formation of District Branches 
was well in hand. The necessity for the Association in 
the electrical industry had been fully demonstrated and the 
educational work had been of great benefit to those con- 
cerned. It is necessary that we should safeguard the 
interests of our members and see to it that workers got an 
adequate return for their labour. The agreement with the 
National Federated Electrical Association was a step in 
the right direction and prepared the way for greater ad- 
vancement. We do not intend to stop where we are. I 


N.A.S.E. 


and Sir Archibald Denny, Bart., the great shipbuilder, | have every hope that by the end of the year this Associa- 
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Поп will have grown out of recognition. The chairman 
concluded his address bv an appeal for the continued support 
of the members. (Applause.) 

The General Secretary, Mr. A. Brammer, presented the 
Annual Report and Accounts, which showed a greatly im- 
proved statement of affairs. He referred to the importance 
of such an Association as the N.A.S.E., which was com- 
posed of technical and practical men. It was essential that 
such efficient employees should have an efficient organisa- 
tion, and during his remarks touched on the close relation- 
ship with the Institution of Electrical Engineers and other 
bodies. The General Secretary was ably supported by the 
Treasurer, Mr. E. E. Gammon, who expressed his pleasure 
in moving the adoption of accounts showing such an im- 
provement. 

The ballot for Board of Control resulted in the following 
being elected. to. fill declared vacancies :—Messrs. F. ). 
Midread, C. Burrows, J. F. Chapman, P. N. Hindell, J. 
Hudson, H. Manning, S. Nicholls, T. E. Pinder, F. W. 
Smith, S. Smith, A. Tucker, R. W. Whitley, T. H. Windi- 
bank and C. G. Wright, and Messrs. E. Rooke and J. H. 
Hall were elected as members? auditors. 

The aftiliation to the National Federation of Professional, 
Technical, Administrative and Supervisory Works is to be 
continued and the social side of the Association is to be 
further developed. 

New rules to cope with the increasing activities of the 
Association were adopted. 

Votes of thanks to the Chairman and Auditors brought 
a successful meeting to a close. 


ELECTRICAL INSTALLATION IN МАСАТА. 


One of the latest developments in the town of Alor Star, 
the capital of the Malay State of Kedah, is a public and 
private electric lighting installation, which, it is satisfactory 
to be able to state, was supplied by a British firm-—the 
material and machinery coming from England. The 
generating station is a Milliken steel building, designed on 
the Truss principle, giving a clear floor space of 4,320 sq. ft. 
The prime movers are composed of four sets of twin- 
cylinder Tangye semi-Deisel engines, each set being capable 
of driving the generators to their full rated capacity. Cool- 
ing of the engine cylinders is effected by pumping water 
from the adjacent river through settling and storage tanks. 
Duplicate sets of Tange’s electrically driven pumps supply 
the necessary water. The three 60-kw. dynamos run at 
боо r.p. m., and generate direct current at 230 volts. "These 
Were manufactured by the Electric Construction Co., 
Wolverhampton. They are of the three-bearing type, with 
commutating interpoles. ©The same firm supplied the 
switchboard of oiled slate mounted on an iron frame— 
three generating panels and two distributing panels. Power 
is distributed on the overhead line system, the main feeders 
consisting of heavy stranded bare copper wire fixed on in- 
sulators carried on wooden cross-arms. The poles are 26 ft. 
long, and are of tubular steel set in cast-iron bases. These 
are also utilised as street light standards. 

The street lamp fittings are of a type designed by the 
contractors, and were made by the Wardle Engineering 
Co., Manchester. The main streets are lit by lamps of 
200 c.p. each, and the smaller streets by тоо c.p.—in the 
residential quarters bv 50 c.p. Suitable lighting arresters 
are provided to guard against the heavy lightning dis- 
charges experienced in a tropical country. Current is pro- 
vided to private houses and Govt. buildings by meter at 
39 cents (about 84d.) per unit, and to shop houses at a flat 
rate per month. A large demand has alreadv arisen for 
Power, and it is anticipated that it will soon be necessary 
to install additional plant, for which provision is aready 
made in the power-house. 

The supply of all the machinery and electrical gear, as 
well as the work of installation, were undertaken by Messrs. 
Huttenbach, Lazarus and Sons, Ltd., who will operate the 
running of the plant and generate electricity for distribu- 


Поп to consumers under licence from the Kedah Govern- 
ment. 
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ELECTRICAL ENGINEERING—FINAL GRADE 


Solutions to Questions set at the 1921 Examination of 
City and Guilds Institute. 


Bv Epwarp Носнеѕ, B.Sc., A.M.I.E.E. 


(Continued from page 70.) 


О. 11.—State clearly what information vou would 
need to enable you to calculate a metallic starter with 
a given number of steps for a series motor. Calculate 
the resistance steps for the starter of a 500-volt shunt 
motor, given: Number of steps = 12, maximum current 


during starting = 20 amperes, resistance between 
armature terminals = 1.0 ohm. 


А. 11.—In order to be quite clear upon the data 
required for the calculation of a starter for a series 
motor, it is desirable to consider the simpler case of 
the shunt motor. If the maximum current during 
starting is to be limited to Г, and if J be the value 
to which the current is to fall before the starter arm 
is moved from one stud to the next, then at the instant 
of starting, the back e.m.f. is zero, and— 


total resistance of armature circuit — К, = 


| 
where V = applied voltage. 


If the back e.m.f. of the motor has increased to e, 
when the current has fallen to 7, then 


V — e 
= l. 
К; = 


..(т) 


The starter arm is now moved to the next stud, and 
the current immediately rises to J,, before the speed 
has had time to increase appreciably— 


V —e 
с. total resistance on second step = А, = —— * ‚(2) 


Tin 
: К, Г, 
From (т) and (2), л 
1 
SOR, = К, do 
Hence resistance of the first step = №, — R,. 
Similarly R, = Lp 
V — e 
and R} = Г: 2 
І 
a R, cms К, X Pm 
and resistance of the second step — К, — Ra. 
If n = number of steps, 
Ri К. 5E Im i 
mien Re R; =R d — Ё (say) 
where R, = resistance of armature winding, 
and A, = resistance of armature circuit when 


starter arm is on the (m)th stud, there being (n + 1) 
contact studs for 2 steps. 


From the above, К, = k К, 
BE A juan 
= k" Ra 
V V 
But К, = Т. Ё R, = I 


112 ELECTRICITY. MARCH 3, 1922 


Hence if the applied voltage, the maximum per- 
missible current, the armature resistance and the 
number of steps be known, the ratio k can be calculated, 
from which the values of Rg, Rg, ctc., can be determined. 

In the case of a series motor, the flux varies with 
every variation of the current ; and consequently, 
the back e.m.f. can not be regarded as remaining con- 
stant while the starter arm is being shifted from one 
stud to the next. If ¢,, be the flux due to current Лх, 
and ¢ be that due to J, then 


V —c, ¢ 
R, = —— puede jas ordin: (4) 
and R, Tm V 7 Pa ae ee о ө э ng]. (5) 


where с, is the constant connecting the flux and the 
back e.m.f., i.e., е, = С Ф fora given speed. 


From (4) and (5), 
сф =V—TR, 


ande, dn = V — І. Ro 
$i _ V —I R, T 
om ep cM 


Hence aV — a IR, = V —1,, R? 


I 
=a EA Ro — 
V (a — 
Similarly R = 4 2 К, — Mc | 
КОРСЕТ, ; ag eo 
and Ry +1 = aA E R, E aS (a — I) 


R, 
where » = number of steps. 

Hence in order to grade the starting resistance of 
а series motor, it is necessary to know the magnetisa- 
tion curve of the machine. If the number of steps 
be given, then one simple method of calculating the 


n 


I . 
resistances is to assume a ratio of- T (say 1.5), find the 


corresponding ratio of Pm and thus determine the 


values of Rog, Rs,...... Rud: 
is approximately the same as R, (which must include 


both armature and field resistances), then the ratio 
assumed is correct. Should Rn + 1 come out much 
smaller than R,, or, perhaps, be even negative, the 
calculation must be repeated with a smaller ratio of 


Iw; or if Ry + 4 works out larger than К, the cal- 


` 


culation is repeated with a larger ratio of ^ ete., 


until the value of Ry + ı is practically equal to К... 


The self-induction of the series winding tends to 
prevent the armature current increasing instantancously, 
but as it is very difficult to determine the precise effect, 
it is usually omitted from these calculations. In fact, 
for many purposes, the same grading is adopted for 
starters of series motors as for those of shunt motors. 


In the example given in question :— 


V = 500, 1, = 20, R, = 1.0, and»: = 12. 


: V ОО 
Now К, = ue M = 25 
But К; = k" R, 
| log К = n log k + log К, 
ie., log 25 = 12 log k + log 1.0 
I.3 
Sees 3 3972. = 0.1165 
k mb 
He EE 
„Ж. ^9 | 59 = resce. of Ist step 
R, = 10.1 
2 an a a and 
R = 14 6 ) З »? э 9 
3 UP 345 = rd 
R = " ) 4 ээ 9 3 [I 
4 IILIS) 26 = th 
R x 8 55 * 3 э э» 4 99 
: | 2 } 2.0 = 99 »? 5th 9 
R. Е ) ` 4 = 9° Т) ss 
` SORA pys = th 
R. m 3.83 ) 99 LEO 7 98 
n. B 0.90 T э» ээ 8th 99 
9 = ЛА \ _ 
Ro m 2.24 { 0.69 D »? 99 gth 99 
R d 0.52 = „ , IOth ,, 
Pa Е d 0.41 = ,  , Ith ,, 
pel г. | 031 = , „p I2th „p 


24.0 = total resistance of 
starter itself. 


(To be continued). 


Questions and Answers by Practical Men. 


RULES. 

QUESTIONS : We invite our readers to send us questions, preferably оп 
technical problems that hare arisen in actual practice. Questions which 
we consider of sufficient interest to our readers will either be replied to 
under “ Answers to Correspondents" or replies will be inviled from ovr 
readers. One shilling will be paid for the question which we select for 
competitive replies in this column. 

ANSWERS : A fee of 108. will be paid for the answer which we consider 
shows the greatest merit, and 58. for the one we select as second bed. 
In judging the replies, importance will be attached to clearness and con- 
ciseness, as well as accuracy. The Editor reserves the right to make 
no award, or to accept only опе reply, tf, tn his opinion, the answers 
received do not possess sufficient merit. Competitors desiring the re- 
turn of their manuscripts, if unaccepted, should enclose stamped 
addressed envelope. 

Write on one side of the paper only, and tf diagrams are sent, draw 
them on а separate sheet of paper attached to the manuscript. Com- 
petitors may adopt a “тот plume," but, both in the case of question: 
and answers, the competitor's real name and address must be sent with 
the manuscript as a guarantee of good faith. No correspondence rill 
be Pri into with regard to successful replies. The Editor's decision 
t8 JUH. 

Commencing with Question No. 101, a Diploma of Merit will be awarded 
to the six competitors who win the first or i time 
йил the next twelre months. á Vau RAG tocol ere 

e words ‘‘ Questéons and Answers," or “Q” and “ A" should be 
placed at the top left-hand corner of all letters intended for this column. 


QUESTION NO. 135. 

I desire to make a liquid starter for starting motors, 
D.C., in the case of emergency. The average size motor 
is 50 h.p. at 440 volts. Can any reader help me with the 
constructional details ?—'' IGRANIC."' 


QUESTION NO. 136. 

I desire to make a former for a 10 h.p. direct current 
motor. The armature is, wave wound, four pole, 460 volts. 
I would appreciate the assistance of your readers — 
* WINDER.” | 
(Replies to Questions Nos, 135 and 136 must be received 

not later than March 25, 1922-) 


Answers to Questions. 
REPLIES TO QUESTION No. 129. 


The first prize (10s.) has been awarded to " Astatic ` 
for the following reply :— 
" Jointer " will be well advised to go to one of our 
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leading manufacturers and obtain one their stock 
kettles. The expense of experimenting with a kettle 
to obtain a maximum efficiency is very considerable. 
If a maximum efficiency be not obtained, then a 
considerable amount of money will be wasted after 
the article is completed. 

The first thing to be considered is the type of 
element to be used, and the method of fixing it to the 
kettle. A hole may be cut in each side of the kettle 
and a copper tube inserted. Inside this tube another 
thin tube of micanite may be placed and the element, 
alter being wound upon another tube, may be placed 
inside this. If the ends are now sealed up and the 


wires of the elements are brought through insulating 


bushes, a fairly sound job тау be the result. 

Since the supply is single alternating current, the 
following method may be used which dispenses with 
an element altogether :— Holes are cut in the sides of 
the kettle and a copper tube inserted as before. The 
tube in this case should be rectangular in shape. <A 
hinged limb, forming part of the magnetic circuit of a 
single phase transformer, should be inserted in the 
tube and then made fast with a minimum amount of 
reluctance. With the aid of a resistance, the current 
through a primary coil can be regulated to almost any 
value. The copper tube forms the secondary—hence a 
large current is obtained at a very low voltage. 

This method is very expensive if only a kettle is to 
be used, but it is worthy of consideration in a kitchen 
where it is desired to electrify saucepans, etc. 

The cheapest and, possibly, the best method to 
electrify a kettle is to make a flat element. This may 
be made of three sheets of mica. One of these has the 
elenent wound upon it and is placed between the 
other two. Suitable clips and screws will hold them 
in position. 

The most important item in connection with this 
conversion is the efficiency of the transfer of heat from 
the element to the water. This can only be accurately 
determined after adequate consideration of the various 
units involved. | 

The unit of heat energy is the British Thermal Unit. 
This is, briefly, the amount of heat necessary to raise 
one pound, or `8 pint, of water 1 degree F. Its 
equivalent is 778 ft. lb. One gallon of water weighs 
l0lb. If, therefore, the capacity of the kettle is four 
pints, it will be seen that, assuming a 100 per. cent. 
ethciency, five British Thermal units will be required 
to raise the temperature 1 degree F. Expressed 
electrically, the British Thermal Unit is 1,055 joules. 
Since the joule is a watt second, one British Thermal 
Unit is ‘29 watt hour. From this data the heating 
effect in a conductor and the electrical energy con- 
sumed may be easily calculated. 

The boiling point of water is 212 degrees F. 
Therefore, if the initial temperature of the water is 
subtracted from this figure the remainder will give the 
number of degrees through which the water is to be 
raised. The efficiency of the kettle may be said to 
depend upon three things :— 

l. The proportion of heat generated which is 
imparted to the water. 

2. The prevention of loss of heat by water. 

3. The quickness of the generation of heat. 

We will presume that we require to boil two quarts 
Of Water in six minutes. Assuming an initial tempera- 


— 


a — ы, 


ture of 60 degrees F., and a kettle efficiency of 82 per 
cent., then the power required would be: - 
2 quarts X 25 British. Thermal Units x 152 
degrees rise —760 B. Th. U. 
Total watt hours = 760 x 29 = 220. 
Since the actual number of watt hours depends upon 
the heater efficiency, then :— 


220 x 100 
ИШЕТ ИШ = 208. 


Therefore, the actual watts 


Actual watt hours = 


Six minutes = '] hour. 
required are: - 


268 | 
ч, 2680 watts. 
Watts = volts amperes. - The rest is. therefore, 
perfectly obvious.—'* ASTATIC.” 


The second prize (5s.) has been awarded to “ B. L. Y." 
for the following reply :— 

The average efficiency of water heaters in commer- 
cial use may be taken as approx. 85 to 90 per cent. 
The number of joules required to raise 1 lb. of water 
1 degree F. is 1,055, so that the number of joules 
necessary to bring 1 gallon (10 lb.) of water from 60 
degrees F. to 212 degrees F. (boiling point) in a kettle 
having 90 per cent. efficiency will be J = 1055 x 10 х 
(212—600) x '9— 1781778, which is equal to 405 kw. 
hours. This means that one gallon of water will 
be brought to the boiling point in one hour with an 
expenditure of “495 kw. If, therefore, we assume 
that a kettle is required to boil this in 4 hour, it will 
be designed to take 1:98 kw. Suppose that the 
power factor of the single-phase circuit is taken at `8, 
]:98 x 1,000 

230 х8 
The circuit can be made practically non-inductive by 
using a non-ferrous resistance material and winding 
the same non-inductively, i.e., by doubling the wire on 
itself. The resistance required will be therefore 
xad = 215 ohms. 

For this material it is suggested that ''Chronic " 
resistance wire, manufactured by F.Wiggins & Co., Ltd., 
be used. Мо. 11. S.W.G. has a carrying capacity of 
13 amps. with a final temperature rise of 212 degrees F. 
The length of wire required will be approx. 70 yds. 
and it must be left to " Jointer" to fix up details of 
design etc. A suggested arrangement, however, is a 
circular well under the base of the kettle, this being 
lined with asbestos. Thin circular plates of mica are 
then made, an easy fit in the well, each plate having a 
circular opening with shallow notches cut in each 
periphery, the wire being wound from notch to notch. 
'The number of plates will depend upon the amount of 
wire to be accommodated, and upon diameter of kettle, 
the separate elements being connected in series, sepa- 
rated from each other by asbestos sheets and the whole 
clamped together. The final ends are connected 
toa suitable switch-plug. The following alternative 
sizes ma» also prove useful :— 

l kw. capacity. Resist. = 42/5 
No. 15. " Chronic " wire. 

4 kw. capacity.  Resist.— 657 ohms, 93 yds. of No. 17. 

} kw. Р Resist. = 85 ohms, 136 vds. of No. 19. 


“B.L. Y.” 


the current consumption will be 


= 10:7 amps. 


obtained by Ohms law = 


ohms, 85 vds. of 
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NOTES ON WATER POWER DEVELOPMENT.* 


By Pror. А. H. Gipson, D.Sc. 
(Continued from page 89.) 

The second—the scheme of the Grampian Power Co.— 
ia intended ultimately to develop upwards of 40,000 con 
tinuous h.p., which it is proposed to use largely for general 
industrial. purposes. 

Should this latter scheme be carried to a successtul con- 
clusion it is likelv to give an impetus to large-scale water 
power development in Scotland. Its successful operation 
would certainly lead to the development of otherd of the 
same type, which would help to provide a much-needed 
home trainings ground for British nydro-electric engineers. 

While this is admittedly an inopportune moment tc 
suggest anvthing in the nature of State co-operation in 
such developments, it may be pointed out that manv of the 
Scottish powers in particular occur in sparsely populated 
districts, and that, although they would ultimately become 
remunerative, the difficulty of raising the capital necessary 
for their development is great. In view of their direct and 
indirect advantage to the community it would appear not 
unreasonable to advocate that financial assistance should 
be granted by the State in the earlier stages of such 
development. If sech assistance, say, in the form of a loan 
maturing after a period of ten or fifteen years, could be 
granted, it would certainly give an immediate impetus 
to the development of water power in this country. 


Conservation.—' The importance of water power develop- 
ment from the point of view of conservation of natural re- 
sources requires no emphasis. When the value of coal purely 
as а chemical: asset, or as a factor in the manufacture ol 
such 'naterials as iron and steel, cement, ete., is considered, 
its use as a fuel for power purposes when any other equally 
cheap source of energy is avallable, wouid appear, indeed, 
to be unjustifiable. 

The consumption of coa! in the best modern steam plant 
of large size, giving continuous output, would be about 
nine tons per horse-pcwer year, and оп this basis the 
world's available water power if utilised would be equiva- 
lent to some 1,800,000,000 tons of coal per агпит. The 
world's output of coal in 1913 was approximately 
1,200,000,000 tons, of which about 500,000,000 ions were 
used for industrial power purposes, so that on this basis 
55,000,000 continuous water h.p. would be equivalent to the 
world's industrial energy at that date. 

Not onlv does the use of water power lead to a direct 
conservation of fuel resources, but it also serves to a notable 
degree to conserve man power. To take ап extreme 
example, each of the 40,000 h.p. units now being installed 
at Niagara Falls wil require for operation two men per 
shift. It is estimated that to produce the same power from 
a series of smali factory steam plants, over eight hundred 
men would be required to mine, hoist, screen, load, trans- 

rt bv rail, unload, and fire under boilers the coal required, 
while, if account be taken of the additional labour involved 
in horse trznsport, wear and tear of roads and of railroad 
tracks and rolling-stock, the number would be considerably 
increased. 

Uses of Hvdro-Electric Energ y. —While a large propor- 
tion of the energy developed from water power is utilised 
for industrial purposes and for lighting, power and traction, 
an increasing proportion is being used for electro-chemical 
and electro-metallurgical processes. [t is probable indeed 
that we are onlv on the threshold of developments in 
electro-chemistrv, and that the future demand! for energy 
for such processes will be extremely large. 

In Norwav the electro-chemical industry absorbed 
770,000 h.p. in ro18, or approx. 75 per cent. of the total 
output, as compared with 1,500 h.p. in 1910. Of this some 
400.000 h.p. was utilised in nitrogen fixation alone. 

The production of electric steel in the U.S. increased 
ie HD MU MANDO KU DEMON ER dS MU шашы 

* Abstract of address by the President of the Engineering 
Section, British Association, at Edinburgh, 1921. 


from 13,700 tons in 1609 to 24,000 tons in 1914, and to 
311,000 tons in 1918, this latter quantity absorbing зоо 
million k.w.-hours, equivalent to almost 400,000 con: 
tinuous h.p. 

In Canada, in 1918, the pulp and paper industry absorbed 
450,000 h.p., or 20 per cent. of the total, while the output 
of central electric stations amounted to 70 per cent. of the 


total. 


Ihe electrification, on a large scale, of trunk line rail- 
Ways 15 also a probability in the not distant future. In the 
U.S. 650 miles of the main line of the Chicago, Milwaukee 
and St. Paul Rly., comprising 850 miles of track, have been 
clectrified, the power for operation being obtained from 
hydro-electric stations, In France much of the track of 
the Compagnie du Midi in the region of the Pyrenees has 
been electrified with the aid of water power; much of the 
Swiss railway system has been electrified ; and the electrifi- 
cation of many other trunk lines on the European continent 
is at present under consideration. 


Quite apart from the probable huge demand in the 
distant tuture for energy for the manufacture of artificial 
fertilisers by some system of nitrogen fixation, agriculture 
would appear to offer a promising field for the use of hvdre- 
electric power. | 

Much energy is row being utilised in the U.S. for purely 
agricultural purposes. In California, for example, there is 
in effect on? vast system of electrical supply extending over 
a distance of Soo miles with 7,200 miles of high-tension 
transmission lines. This is fed from seventy-five hvdro- 
electric stations, inter-connected with forty-seven steam 
plants, to give a total output of 785,000 h.p. A further 
group of thirteen hydro-electric schemes now under con- 
struction will add another 520,000 h.p. .X large proportion 
of this power is used in agriculture, and a census in 19153 
showed that electric motors equivalent to over 190,000 h.p. 
were installed on Californian farms. The Californian rice 
industry is almost wholly dependent on irrigation made 
possible by electric pumping, while most of the mechanical 
processes involved in farming are being performed bv 
electric power. 

There can be little doubt that the economic develop- 
ment of manv of our tropical dependencies is bound up in 
the development of their water power resources. Not only 
would this enable railroads to be operated, irrigation 
schemes to ое developed, and mineral deposits to be mined 
and worked, but it would go far to solve the black labour 
problem, which promises to be one of some difficulty in the 
near future. 

While those outlets for electrical «nergv which are now 
in sight promise to absorb all the energy which can he 
cheaply developed for many years to come, there аге many 
other probable directions in which cheap ene-gy would find 
a new and profitable outlet. Among these may be men- 
tioned the purification of municipal water supplies; the 
sterilisation of sewage; the dehydration of food products; 
and tie preservation of timber. 

Scope fer future Water Power Development.—-The 
figures alreadv quoted indicate that the scope for inland 
water power development throughout the world, and nvore 
particularly threugboutt the British Empire, is likelv to be 
large for many years to come, and is gratifying to know 
that British engineers are prepared to play a large part in 
such development work. 

The utilisation of this water power is likelv to give rise 
to some economic problems of interest and importance. 
When industrial conditions have again become stabilised, 
the competitive ability of the various nations will depend 
largely on ecomomy ir the application of energy to produc- 
tion and transportation, and the possession of cheap water 
rely to counterbalance the possession of 


power is likely la | 
measure of the in- 


such resources as coal and iron as a 


dustrial capacitv of a nation. | | u 
While it is probably true in industrial communities that 


the most attractive water power schemes have already 
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received attention, many of those available in countries 
which have hitherto been non-industrial are capable of 
extremely cheap devetopment and will certainly be utilised 
as soon as a market for their output can be assured. 

It is in such countries that the result of these develop- 
ments is likely {о be most marked, and will require most 
careful consideration. Thus the hydro-electric survey ә? 
India now being carried vut by the Indian Govt. indicates 
that very large water power resources are available in 
the country, апа that, although a few large schemes have 
been or are being developed, the resources of the country 
are practically untouched. There can be little doubt that 
in the course of time a large amount of cheap energy will 
be available in India for use in industrial processes, and 
as the country possesses a large and prolific population 
readily trained to mechanical and industrial processes, 
along with ample supplies of raw material for many such 
processes, all the conditions would appear to be favourable 
for its entry into the rank of manufacturing and industrial 
nations. 


Modern Tendencies in Water Power Development.— 
The large amount of attention which has been concentrated 
on the various aspects of water power development during 
the past ten years has been responsible for great modifica- 
tions and improvements in tie design, arrangement, and 
construction of the plant 

Broadly speaking, these have been in the direction of in- 
creasing the size, capacity, reliabilitv, and efficiency of 
individual units; of improving the design of the turbine 
setting and of the bead and tail works; of increasing the 
rotative speed of low head turbines; of detailed modifica- 
tions in the reaction type of turbine to enable it to operate 
under higher heads than have hitherto been considered 
feasible; and of increasing the voltage utilised in trans- 
mission. 

(To be continued.) 


Reviews of Books, &c. 


eee Oe 


[Books noticed in this column will be sent from ELEc- 
TRICITY Office to any part of the world, for the published 
price, plus ten per cent. for postage (minimum 2d.), and 
orders will be appreciated.) 


LEKTRIK LIGHTING CONNECTIONS. 7th Edition. — 8oth 
Thousand. By Gus. C. Lundberg and the late W. Perren 
Maycock. 156 pp. 261 Figs. and Diagrams. (Renteil. 
Is, net). —The appearance of the first edition of this work 
some ten years ago excited the greatest interest, as then, 
for the first time, the great flexibility of controls for electric 
lighting was brought home to contractors, students, wire- 
men, etc. In each succeeding edition new control circuits, 
evolved to meet requirements brought about by the more 
extended use of electricity, have been added, together with 
particulars of the switches themselves. In the present 
edition details of still more circuit arrangements come in 
for treatment, while the whole text has been drastically re- 
vised, so as to make it even clearer and easier to follow 
than hitherto—though the large demand for previous 
editions shows conclusively that, generally speaking, there 
has not been much to complain of on the score of clarity. 
It should be noted that among the circuits given are several 
which are suitable for the new type of night light, known 
as the " Neon" lamp, while additions have been made to the 
section devoted to automobile lighting. Although there has 
been a general dissemination of knowledge concerning the 
possibilities of electric light switching, the subject is far from 
universally understood, and from the points of view of 
efficiency, utilitv and economy, we have the utmost confidence 
and pleasure in unreservedly recommending this edition to 
architects, clerks of works, builders, salesmen, etc., as well 
as to contractors, wiremen and students. It may not be out 
of place here to refer to the free home examinations in 
electric light switching which, inaugurated in 1913 by 
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А. P. Lundberg and Sons, are now being fully appreciated 
and taken advantage of as they deserve. As the master of 
this important subject is able to suggest even greater con- 
veniences toa consumer than ke had anticipated, his good will 
is ensured—an important consideration. ‘Full particulars of 
these examinations, and the rewards to be gained, are 
given in this exceedingly important and practical book. 


, КІХЕМАТОСКАРИ YEAR BOOK, 1922. 512 pp. (Kine. Pub. 
lications. 5s. net.)—This wonderfully comprehensive publi. 
cation has now reached its ninth year and covers the whole 
field of the kinematograph industry in a way which appeals 
at once to all engaged in the control or management of kine. 
theatres and studios, as well as to various others engaged 
in the industry. One of the many sections is the Technical, 
which contains a survey of 1921 by Colin N. Bennett, 
some very useful trade recipes and various tables. 

ELECTRICAL INSTALLATION RULES AND TaBLEs. By W. S. 
Ibbetson. 66 pp., 2} in. by 2 in. (Spon. 15. 6d. net.)— 
The tables have obviously been compiled for the particular 
use of wiremen, contractors, architects and engineers, as 
they comprehensively cover the field of installation work for 
light, heat and power. The great point is that the com- 
bination of tables is such that calculation is practically 
eliminated, e.g., the size of cable required for a certain 
number and size of lamp, etc., for all standard ratings and 
voltages can be read at a glance. Particulars respecting 
conduit casing and other items are concisely given, as are 
fuse sizes required for anv lamp, heater or motor circuit. 
The brief notes about A.C. and D.C. motors and their 
connections will no doubt prove handy to many. We have 
not checked over all the figures, which have undoubtedly 
involved some tedious and careful work in their compilation. 
The production, however, is one which should be of con- 
siderable use to iarge numbers, especially as it goes con- 
venientlv into the waistcoat pocket. 


Тик ELECTRIC Furnack. By F. J. Moffett. 116 pp., 
33 figs. and five tables. (Pitman. 25. 6d. net; by post 
2s. gd.)—The fundamental technology of electric furnaces 
is made very clear in an interesting way which should appeal 
to all those who, not being specialists in electrical engineer- 
ing and metallurgy, vet have interest in electric furnaces. 
A feature is the publication of costs of operation, where 
possible, together with an indication of the extent to which 
the different furnaces are in use. The whole field of appli- 
cation is touched on in more or less detail, the suitability 
of the various tvpes of furnace for various kinds of work 
being given. It is a very practical book. 


Correspondence. 


The Editor does rot hold himself responsible for opinions expressed by 
individual contributore, nor does he necessarily identify himself with 


their views. 


THE INSTITUTION OF ELECTRICAL ENGINEERS. 
To the Editor of ELECTRICITY. 

Dear Sir,—All members of our Institution are feeling very 
proud just now, and our 5o vears' celebration, with its most 
interesting features, viz., our 10,000 membership roll and 
our Royal Charter, certainly entitle us to swell with pride, 
but still, let us never be content whilst there are possibilities 
of improvement. 

On this ground I venture to express the opinion that it is 
regrettable, now we are again in possession of our Embank- 
ment House, that we find the illumination of the lecture 
hall open to severe criticism. 

When the lighting was originally installed, under the 
advice of Messrs. Handcock and Dykes, conditions were 
different, the half-watt (inert gasfilled) lamp had not arrived 
at a commercial stage, and the llluminating Engineering 
Societv, founded 5v our greatly esteemed Past-President, Dr. 
Sylvanus Thompson (“the Doctor"), was still unborn, 
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The intense illumination of the white coves and the very 
dull appearance cf the matt surfaced panelling make the hall 
unpleasant to be in after dark 

Ѕееіпұ that so many of our members are professionally 
interested in electric lighting, the illumination of our build- 
ing should be a lesson in good electric illumination, both to 
members and to visitors. 

The illumination of the hall of the Society of Arts must 
be revised when that society rebuilds, as it shortly will, its 
famous home, while the lecture hall of the Roval Institution 
possesses no dimmers. Let us hope the managers of neither 
society will come to our lecture hall for inspiration. for 
improv ement. 

Funds are not lacking for VinimsenaTeR in illumination 
methods in our really fine home, and I suggest the 
immediate formation of a small committee of illumination 
experts, empowered to investigate and charged to make 
recommendations to our Council in sufficient time for the 
alterations to be made before next autumn.—] am, Dear Sir, 
Yours faithfully, 

Justus Eck, M.I.E.E. 


—  À— — 


Various Items. 


Bargains, —One reader has an excellent dynamo for sale, as 
well as other accessories, and another reader wishes to dispose 
of an electric cooking stove, a vacuum cleaner, lamp-holders and 
sundries. Yet another wants to dispose of books. For par- 
ticulars, see small adverts. 

Meeting.—Thc next ordinary meeting of the I.E.E. Birming- 
ham Students’ Section will be held at 7.30. p.m.at the University, 
Edgbaston (not Edmund Street), on Tuesday, the 7th inst.. 
when Mr. W. P. Conly will read his paper entitled ‘ The Measure- 
ment of Flux Density in the Air Path of a Magnetic Circuit.” 

“ Daily Mail " Ideal Home Exhibition.—On Wedresdavy, 


Princess Alice opened this interesting and instructive exhibition | 


at Olympia. It will be open daily from 10 a.m. till 10 p.m., 
at a charge of 25. We hope to make reference to some of the 
exhibits in ensuing issues. 

Electricity and Coal Consumption.—The Chairman of the 
Swansea Electrical undertaking (Col. Sinclair) savs that in the 
year 1920-1921 their generating station held the record for the 
lowest consumption of coal per unit of power generated for the 
whole country. 

^ The English Electric Journal.’’—.In the January issue there is 
a complete illustrated account of the new Blackburn (East) 
Power Station, the order for the complete plant and foundations 
and buildings for which was awarded to the English Electric 
Co., Ltd. (Queen’s House, Kingsway, W.C.2). Among the other 
instructive peine in this issue is one on the English Electric 
Camshaft Control for heavy electric. locos апа multiple unit 
stock, and one on turbo-blowers. 

Bogus Companies..-Mr. W. A. Davis (sce ELECTRICITY, 
Feb. t7. p. 90) has been committed on five charges of obtaining 
money for investment in alleged bogus companies. In com- 
mitting for trial the Stipendiary Magistrate (Mr. H. Marshall) 
refused bail; saving that he would only grant it when he krew 
the whereabouts of prisoner's wife and of the large sums of 
money which had passed through prisoner's hands. Не also 
refused an application for legal aid. 

© 454,"'—Hcaders who, since the appearance of the “ 454 " 
advertisement a few weeks ago, have been guessing at its possible 
meaning, now know, from the advertisement in last weck's 
ELECTRICITY, that it was inserted by the British Electrical 
Devpt. Assoc. (I.D.A.) with the very laudable object of stimu- 
lating further interest in its activities and to induce 454 new 
members to enrol during 1922; as thus a membership of 1,000 
will be attained. We see no reason at all why these hopes 
should not be more than realised. They ought to be. 


Drying Out Transformers.—To the old-established firm of 


Johnson and Phillips, Ltd. (Charlton, S.E.7), who are recognised 
as foremost among transformer builders, we are indebted for 
à treatise on the drying-out on site of oil-immersed transformers. 
The treatise is No. 6 of the series of “ Transformer Abstracts,” 
and deals comprchensively with drying-out by the oil-immerscd 
resistance heating method and by the short-circuit methcd, 
diagrams of connections being given. А further section is 
given over to the important matter of the drving-out of oil 
on site. This is certainly an important and valuable booklet. 
“The Henley Telegraph.’’-— The current issue of this entertain- 
ing and instructive staff magazine (W. T. Henley’s Telegraph 


Works, Ltd., Blomfield Street, E.C.2) contains, among many 
other matters, a note On the increase in popularity of the Henley 
Wiring System. ‘ From India comes the news that most of the 
buildings in Simla are wired on the system, and from Australia 
that the new factory of Cadbury Brothers, Ltd., is being wired. 
We have also secured an order from Persia for a quantity of 
Н. W. S. materials. Among the Housing Schemes to be addcd 
to the already long list are those of the Wigan and Wakefield 
Corpns. and Welwyn Garden City, Ltd." 

Wimbledon.—The Mayor having declined to call a town's 
meeting, a crowded public meeting was held last Monday at 
the Baths Hall, Wimbledon, in connection with the summarv 
dismissal of Mr. H. Tomlinson Lee, the borough electrice! 
engineer, and a resolution was passed protesting against the 
action of the Electricity Committee and the Borough Council 
in summarily dismissing the electrical engineer without ary 
statement of their reasons, and demanding a public inquiry 
before any further action is taken. This resolution was ordered 
to be sent to the Minister of Health, the Minister of Labour, 
and the Electricity Corporation Associations. Various speakers 
described the dismissal as "''disgraceful," '' wicked," and 
'" treacherous,” while Mr. Arthur Webb remarked, amid cheers, 
that they wanted no ' Tammany methods in Wimbledon." 
Mr. Bellingham, one of the minority on the Council who voted 
against the dismissal, said he was not proud to belong to the 
Council, who scemed to have lost all sense of fairplay. 


Trade N otes, 


The March price list issued by the Electric Heating Co. (George 
Street, Croydon) shows a reduction in price of the 5lb. and 61b. 
“ Elect " domestic iron. There is also illustrated a new 44 lb. 
300-watt iron called the “ Islow." This iron is very lowin price 
and has been designed to meet the growing competition from 
Continental manufacturers. 

Drake and Gorham Wholesale, Ltd. (67, Long Acre, W.C.2). 
have issued a new list (denominated Pamphlet No. 335). devoted 
to ' Apex " and other ironclad switches, switch fuses, switch 
plugs. plugs, fuse-boards, etc. The selection listed is a well- 
chosen and comprehensive one to meet the demands for all 
ordinary cases whore ironclad and watertight gear is required. 
The Company further ask for enquiries for lamps, lanterrs. 


fittings, cable, radiators and accessories; in fact, everything 
electrical. 
No. 5 of “ Transformer Abstracts," issued by Johnson and 


Phillips, Ltd., Charlton, S.E.7. deals in a lucid and practica! 
manner with the despatch, installation and maintenance of 
Oil-Insulated Self-cooled Transformers. It will be remembered 
that Nos. т to 4 of ‘ Transformer Abstracts " have dealt with 
various other important points in the selection, design and 
use of transformers | 

The Consolidated 1; * “matic Tool Co., Ltd., Egyptian House, 

170, Piccadilly, М.т, E recently issued new editions of their 
special circulars Nos. 74. 75. 76 and 77, in which are included 
full illustrated" particulars of the latest developments in thcir 
well-known manufactures, as follows :—No. 74: C.P. rock 
drill; No. 75: Little Giant B.Q.—46 hammer drill ; No. 76: 
C.P. electric welding plants (resistance svstem) for spot, seam 
and butt welding; No. 77: Class “N " single enclosed self- 
oiling steam apd belt-driven air compressors, Other manu- 
factures referred to include clectric friction hoists, winches, 
hacksaws, drills, and grinders. 

The electrical heating of incubators obviously has numerous 
inherent advas} ages over heating by oil or gas, and we are 
pleased, therefcre, to receive from Automatic and Electric Fur- 
naces, Ltd., 281-3, Gray's Inn Road, W.C.1, particulars of the 
Wild-Barfield incubator thermostat and regulator. It can be 
fitted easily to existing incubators, ard appears to be very 
sensitive and rcliable. 

Particulars of various Prescot meters are contained in a new 
illustrated list (No. P. 172) just issued by British Insulated 
and Helsby Cables, Ltd. (Prescot, Lancs). The following are 
dealt with :—A.C. energy meter, house service type, Р.А. ; 
A.C. (single-phase, two wire) prepayment meter; electrolyte 
prepayment meters (for D.C.)). All prepayment meters can be 
obtained to take pence, sixpences and shillings. 

Messrs Higgs Bros., the well-known motor specialists, of Sand 
Pits, Birmingham, announce that they have just opened a new 
branch at 84, Albion Street, Leeds (Tel. No. 22762). At this 
branch they will deal with all sales in Yorkshire, and enquiries 
(and orders) from clients in that county will be appreciated. 
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By Н. G. Ѕүмом. 


An X-ray tube consists of :— 
(1) Anode, 
(2) Cathode and s 
(3) Anti-cathode. 

When a current of electricity of high potential is passed 
through an X-ray tube or a glass tube which has been ех- 
hausted of air, it passes from the positive to the negative 
pole, if it has been properly connected and a stream of 
electrons is produced at the cathode. These are known as 
cathode rays and are capable of being deflected by a mag- 

netic field. A shaft of cathode rays is focussed on the 

target or anti-cathode, the focus of the cathode ravs depend- 
ing upon the concavity of the cathode. The sharper the 
focus of these rays upon the anti-cathode, the more detail 
or sharper picture obtained, but the metal forming the 
target is subjected to a fiercer bombardment than if the 
cathode rays are not so sharply focus — i, with consequent 
shorter life. Upon the cathode striking the target 
of platinum or tungsten, X-rays аг. given out in all direc- 
tons in a plane determined by the surface of the anti- 
tathode. X-rays are. invisible and cannot be deflected by 

a magnetic field. The colour (usually pale green) seen when 

a tube is at work is a fluorescence caused by the reflected 

cathode ravs from the anti-cathode striking the glass wall 

of the bulb. This is seen in the ordinary glass tube, but 
not with the Coolidge tube. 
In the ordinary gas tube the target consists of tungsten or 

Platinum, usually the former, as it is cheaper and with- 
stands the impact of the cathode rays bette: than platinum. 
This target is hydraulically pressed into ап ai mature consist- 
Ing of solid copper for about half of its length, the rest being 
of iron or other suitable metal. This is sealed into the end 
of the tube and the positive wire connected to the terminal 
attached to the outside of the tube, the negative wire being 
attached to the cathode terminal. | 

At the top of the bulb a regulator is attached. This 
regulator is in direct communication with the body of the 

ulb and sealed from the atmosphere. The regulator con- 
sists of a material, usually asbestos, that has been chemi- 
tally treated. Around the asbestos a spiral of wire is 
wound, the ends of this spiral being connected to terminals 
on the outside of the regulator. 
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With use, the X-ray tube becomes ‘thard,’ that is, the 
resistance between cathode and anode increases, caused by 
the gas in the tube becoming consumed, and the rays that 
are given off are of a high penetrating power. To lower 
the resistance of the tube, and so “soften” the rays, the 
regulator is now brought into use. The wires connected to 
the regulator are brought into contact with the supply 
leads to the tube and the circyit completed through the 
regulator. As this is the line of least resistance, the current 
passes through the regulator, warms up the asbestos, and, 
if the asbestos has been suitably. treated with sodium car- 
bonate, CO, is emitted and passes into the body of the 
tube. Іп this way, the quality of the X-rays is regulated. 
The regulator can be so arranged that it will automatically 
regulate the tube; ail that is necessary is' to have the 
regulator leads at the correct distance from the supply leads. 
When the tube hardens up, a spark will pass to the regu- 
lator, bringing it into action, and as svon as equilibrium 
between tube and regulator has been restored, the regulator 
automatically cuts out, and the tube produces X-rays of 
the desired penetration. Whilst the regulator is in action 
no X-rays are produced. 


Gas tubes are made in various styles, the principle beiry 
the same in all cases, the aim of the makers chiefly being 
to keep the tube, i.e., the anti-cathode, cool during use. 
This is accomplished by the anti-cathode being water-ccoled. 
The bulb of these tubes has a reservoir for holding the 
water, the water extending down and being in intimate 
contact with the anti-cathode. The heat generated 1s 
carried off by the water aud dissipated into the atmos- 
phere. 

The air-cooled tube is so constructed that a forced draught 
obtained by means of a motor driving a pump is sent intc 
the cathode and anti-cathode of the tube. In place of the 
ordinary cathode, a very massive hollow armature with 
the same diameter as the anti-cathode is fitted. Into both 
the cathode and anti-cathode, inlet tubes are fitted which 
bring the cold air into direct contact with the whole inner 
surface of the two armatures, and the heated air is expelled 
through openings on the periphery of the armatures; in this 
manner both cathode and, anti-cathode are kept at the 
same temperature. The air connection between the pump 
and tube is made by means of strong india-rubber tubes. 

The Victor hvdrogen tube ditfers from the ordinary gas 
tube in that :t has two additional bulbs. The bulb called 
the “reducer” is closed to the atmosphere, and contains 
hydrogen gas. The bulb called the “raiser’’ is open to 
the atmosphere, but has a strip of palladium communicating 
with the X-ray bulb. : 

The function of the “reducer” is to lower the vacuum 
in the main buib. This is accomplished by passing a current 
of electricity through the palladium conductors. As hydro- 
gen has the property of passing through metal when the 
metal is heated, it passes into the main bulb where the 
pressure is lower than in the reducer. Having liberated 
sufficient hydrogen into the main bulb, the vacuum is 
reduced to the desired degree and the rays, in consequence, 
“softened.” 

Should it be necessary to raise the vacuum of the X-ray 
tube, the “raiser” is brought into action in the same way 
as the reducer was, i.e., by connecting it to the H.T. 
supply. This heats up the palladium conductors and allows 
the hydrogen in the main bulb to pass from a higher to 
a lower pressure, since there is no hydrogen in the atmos- 
phere. | 

An attachment on the anti-cathode consists of a ring 
through which the cathode rays pass before impinging on 
the target. This ring focusses the cathode rays more 
evenly upon the target. 'The hydrogen tube is not alone 
in this additional attachment; many other gas tubes being 
fitted with it. ; 

An induction coil is the apparatus most usually employed 
for the provision of the necessary H.T. currents required 
for the production of X-rays. In conjunction with the coil 
is an “interrupter.” 
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This consists of a motor mounted upon a cylinder which 
contains mercury. Attached to the motor shaft and dipping 
into the mercury is a series of rotating jets. When 4he 
motor is running, centrifugal force causes the mercury 
to impinge upon a series of contacts which make and 
break the current in the primary of the induction coil. 
The result of these repeated interruptions is that at each 
“make” a momentary current is induced in the secondary 
of the coil, and at every "break" a momentary current 1s 
induced in the opposite direction. In order to obtain the 
greatest effect from the X-ray tube, it is necessary that 
the current be as nearly as possible uni-directional. It is 
here that the condenser comes into action. The condenser 
stores the first rush of current at ‘‘make” and at “break ” 
discharges it through the primary and so demagnetises 
the core. The induced currents are much fuller at “ таке” 
than at “break”; the current which appears at “make” 
is known as the inverse or closing current. Coils are so 
constructed that a minimum of reverse current appears, 
and if a “valve tube"' be placed in series with the X-ray 
tube, this slight reverse current is almost eliminated. 

(To be centinued.) 


GENII ELECTRIC WATER HEATERS 
AND OTHER APPLIANCES. 


The old-established firm of George Nobbs, Ltd. (89, 
Cleveland Street, Fitzrov Square, W.1), have developed a 
large number of electric water heating appliances for various 
purposes. All are excellent examples of design and manu- 
facture, whether for heating a cupful of water or a bathful. 

In Fig. 1 we show one of the latest ‘productions—the 
Genii electric boiler. The coil is of seamless metal and 
continued without joint in the two straight and rigid tubes, 
which enter the handle, The heating element is contained 


», 


Fic. r—GENn ELectric BOILER. 


in the coil part only, which is submerged in the liquid to 
be heated. As the overall dia. is but 24 in., it will go 
into any vessel, even a tea cup. The actual heat radiating 
surface is 34 sq. in., and the consumption 450 to 500 watts, 
which, as onlv 2 per cent. of the heat available is lost, 
results in verv rapid heating of any quantity of liquid into 
which the Genii may be put. The illustration shows a 
tvpe with change-over switch handle, whereby it may be 
used on any standard circuit of 100 to 250 volts as 
required. There is also a type made for 100-120 and for 
200-250 volts. Besides being of general household use, a 
heating appliance of this nature is obviously of the greatest 
value to travellers. 

Electric hot water radiators of special design are also 
among the manufactures of Geo. Nobbs, Ltd. These radia- 
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tors are constructed by threading steel plates on solid-drawn 
brass tubes, which are expanded throughout their entire 
length so that good metallic contact between the two i» 
obtained so as to ensure uninterrupted conduction of heat. 
This saves much space and weight—compared with the 
equivalent cast-iron radiator (see Fig. 2). Incidentally, the 
appearance is very neat. It will be noted that the long and 
low tvpe has been adopted, as this results in a more uniform 
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emission of heat from bottom to top than with the tall 
and narrow {уре in which the top part, being enveloped in 
air warmed by the heat emitted from the lower part, 
cannot emit so much heat as it ought to. The immersion 
heaters used in these radiators, as fh other Genii water 
apparatus, are particularly well designed and manufactured, 
so that a long, efficient and trouble-free life is obtained. 
It should also be noted that a temperature not exceedirg 
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Fic. 3.—GENn ELECTRIC DISTILLER. 


130-185? F. is allowed for in the design of these radiators, 
so that there is no “drying effect” in the air heated, and 
a consequent parched feeling in the throat and nose. 
There are many positions where electric hot-water radiators 
are very useful, but space considerations prevent our going 
at all fully into the subject, which is well treated in the 
Heating and Cooking section of the current edition of the 
Practical Electrician's Pocket Book (Rentell, 3s. 4d., post 
free). a 

T Fig. 3 may be seen the principal features of Genii 
electric distillers, which are most efficient and economical 
plants for water distillation, and produce a chemically pure 
distillate. The absence of’ tubes and worms should be 
noted. The distiller consists of three compartments arranged 
one above the other. The lowest contains the water (о he 
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distilled and the appropriate number of Genii immersion 
heaters for boiling water at the required rate. The top 
compartment, which is cooled by a water jacket, condenses 
the steam and the distillate is caught on the sloping surfaces 
of the centre compartment and is drawn off through the 
outlet pipe provided. It will be noticed that the cooling 
water outlet pipe is arranged to supply fresh water to the 
lowest or evaporating compartment through a regulating 
vale. By correctly adjusting this valve, the level ot the 
water in. the lowest compartment can be kept constant, 
thereby rendering the apparatus automatic in its action. 

Full particulars of the above, as well as of house water- 
heating plant, and such other appliances as towel and gown 
rails, bed warmers, air heaters or convectors, etc., may be 
obtained from Geo. Nobbs, Ltd., at the address given at the 
beginning of this article. 
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CONTRACTORS GROW UP. 


On Monday, 27th ult., the members of the Electrical 
Contractors’ Association Feld their ‘‘Coming-of-age” dinner 
at the Cecil, with ‘Mr. J. Orringe, the president, in the 
char. He was supported by a gathering of 130 members and 
visitors, and, taking it all round, he had a very happy 
time. Mr. Leonard G. Tate, the ubiquitous secretary of 
the combined associations, E.C.A., the N.E.C.T.A., Ltd., 
and the N.F.E.A., acted as toastmaster in a way which 
made many of us think of him in other social directions, 
and as he had provided an excellent musical programme in 
addition to the dinner and speeches, it is not surprising 
that the evening passed very pleasantly indeed. Mr. J. 
Macgregor, chairman of the €.M,A., who proposed the 
toast of “The Allied Associations and Honorary Officials,”’ 
extended his congratulations on their arrival at years of 
discretion and the determination of contractors to hang to- 
gether. There was nothing like it, and on that basis there 
was a bright future before the Association which was not 
promoted on the idea of an American trust, viz., to get the 
last penny cut of everybody, but to permit of competitive 
working on a livir,x profit. In his view, there was going 
to be a lot of keen foreign competition in many directions, 
and such associations as theirs were the only means by 
which the electrical trade of this country could be main- 
tained. The great object must be to bring all the various 
associations more closely together. ‘He then referred tact- 
fully to labour and the two kinds of it now on the market, 
viz, the man who will do a fair dzy's work for a fair day's 
pay, and the red-flag man who wants to trample down 
evervthing and do no work at all. He concluded with a 
tribute of high esteem for the officials of the Association, 
whose painstaking and unselfish work had made it such a 
success. In reply, Mr. Orringe gave a brief résumé of the 
foundation of the E.C.A. in 1901, and referred with grati- 
tude to the steps taken by Mr. Alabaster, of the Review, 
in order to assist its formation. ‘He also mentioned the 
rames of various gentlemen who were, present at the 
foundation meeting and stil! om the roll of members. There 
are now 750 members of the E.C.A. scattered up and down 
the coiatry, and they were the cream of the profession. 

' He felt that most contractors now realised that it is up to 
them to open up showrooms, and in connection therewith 
he welcomed the co-operation of E.D.A. ‘Mr. Alger pro- 
posed “The Guests," which included the I.E.E. and 
kindred associations, and replies were given by Mr. Wording- 
ham, who spoke about the Institution Wiring Rules, and 
Mr. Ransome, who mentioned that associations such as 
theirs had been quadrupled in recent years, and thought 
they operated for the good of the community. Mr. Robson 
followed with the toast of “The Electrical Trades Benevolent 
Institution,” which, he stated, was four years younger than 
the E.C.A., and for which he pleaded right royally, re- 
marking that he thought every local E.C.A. branch or 
centre ought to act equally as a centre of effort for the 
henevolence which was now so badly needed. Then 


followed a campaign of speculative investment worked by | 


“Admiral” Riggs, who lured numerous half-crowns from 
those present on the sporting chance of getting a fat fiver 
in return. No one guessed that the answer was a lemon, 
so the cash was impounded for the charity fund, and ylti- 
mately was raised to 4,50 by the efforts of 'generous- 
hearted members to claim the ownership of a solid golden 
sovereign. ‘Mr. F. B. O. Hawes, the Secretary of the 
Е.Т.В.І., expressed his thanks and hopes, after which Mr. 
Shaw proposed ‘The Chairman,” and Mr. Orringe 
responded. А happv evening concluded with the National 
Anthem and Auld Lang Syne. 


ROTARY CONVERTERS, WITH SPECIAL REFER- 
ENCE TO RAILWAY ELECTRIFICATION. 


In his paper on the above, read before the I.E.E. on the 
16th ult., Mr. F. P. Whitaker dealt with the design and 
operation of such equipments, more particularly the effect 
of frequency on the generation of direct current at 1,500 
volts, the effects of short circuits and flash-overs, and the 
deviation of the d.c. voltage from a uniform value. The 
author pointed out that for this class of service the rotary 
converter possesses many desirable characteristics, viz., 
ease and quickness of starting, high efficiency, high overload 
capacity, high power factor (especially on full load and 
overloads), freedom from limitation of high-tension a.c. 
voltage, reasonable flexibilitv of control of the d.c. voltage, 
reasonable freedom from harmonics in the alternating current 
supply, and from undulations and rjpples in the d.c. voltage 
delivered. | 

The paper and discussion were most instructive and 
showed that the whole problem is being tackled in this 
country on correct lines, with the result that the machines 
evolved to carrv out the arduous duties imposed are sub- 
stantial, robust and efficient. It does not seem at present 
that the mercurv arc rectifier is developed to such a state 
as to be a competitor to the rotary converter and the Peebles 
La Cour converter. Mr. Roger T. Smith spoke of the 
excellent results obtained on the С. W. Rly. with the latter, 
and there is no doubt that in some cases it is preferable 
to the rotary and in others the position is reversed. 

With regard to railway electrification, however, it may 
be that, after afl, direct current will not be universally 
adopted. The single-phase system possesses advantages, and 
its advocates have not vet given up the fight. 
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“EDISWAN ” ILLUMINATION CALCULATOR. 


A very useful calculator, by means of which the number 
of lamps necessary to provide any specified illumination over 
any area, as, for instance, a machine shop or drawing 
office, can be quickly determined, is being provided by the 
Edison Swan Electric Co., Ltd., Ponders End. The cal- 
culator consists of a “lumens per lamp” scale, foot-candle 
scale for direct lighting and one for indirect lighting, a 
* number of lamps” scale, a pointer graduated in areas and a 
transparent pointer. The whole is executed on stout, 
varnished millbozrd, and makes a simple and strong con- 
trivance with which calculations can be rapidly made. Full 
instructions are printed on the back, together with a Watt- 
Lumen table for all standard sizes of metal-filament and 
gasfilled lamps. Electrical contractors and others in the 
Trade desirous of obtaining a сору should get into com- 
munication with the Edison Swan Company. 


BOHEMIAN CONCERT OF THE ELECTRICITY 
SUPPLY COMMERCIAL ASSOCIATION. 

The large hall of Anderton's Hotel was, on March т, 
the scene of the Annual Bohemian Concert of the E.S.C.A. 
The chair was occupied by Mr. D. C. Clark (London 
Divisional Council) A long concert was well received by 
the large gathering, which thoroughly appreciated the ex- 
cellent arrangements. 
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THE DAILY MAIL IDEAL HOME EXHIBITION. 


The Daily Mail Ideal Home Exhibition (Olympia, 
March 1 to 25), is, as was expected, a generally 
pleafing show, well worth a visit by all who have the 
improvement of the home at heart. Leaving aside all 
reference to the exhibits not electrical, there is ample 
material available to allow us to fill many pages with 
descriptions of the latest developments in the art of 
labour saving. We are, however, compelled to treat 
the subject somewhat scantily. 

On many stands particularly charming lighting 
effects are to be seen, but pursuing our course from 
stand No. 1 onwards the first stand with any par- 
ticular claim to being directly associated with the 
electrical trade is No. 61, where the Rawlplug Co., 
Ltd., are showing the ever-useful neat Rawlplug 
outfits, Next, at No. 113a, we found the Astro 
Intensifier and the ‘‘ Justso”’ Electric Lamp Stand. 
The Astro we have on previous occasions referred to, 
and the '' Justso " is a neat clip-on lamp stand, by 
means of which light can be directed where required. 
In the Heating and Lighting Section the Hotpoint 
Electric Appliance Co., Ltd., show, at Stand No. 85, 
a collection of their manufactures for ironing, cooking, 
heating, sewing, cleaning and washing. At Stand 
No. 85a the British Electric Transformer Co., Ltd., 
make a good display with “Tricity” fires and cooking 
appliances as recently developed and improved. Next, 
at Stand No. 86, Rashleigh Phipps and Co., Ltd. show 


a selection of lighting plants o various sizes. At Stand - 


No. 89 the '* Z" Electric Lamp and Supplies Co., 
Ltd., are demonstrating the new ‘‘ Marco” Trans- 
lucent Bowl Fittings, Panels and Friezes. These, it 
will be remembered, look like marble by daylight, but 
by the introduction of any translucent coloured sub- 
stance into the material any desired coloured pattern 
becomes evident when the light is switched on. The 
materials used are light, strong and fireproof, and all 
who have not yet inspected the device should take this 
opportunity. The company also show a selection of 
heaters, kettles, lighting appliances, etc. ^ Vickers, 
Ltd., are demonstrating their improved electric 
vibrating shuttle sewing machines on Stand No. 93, 
while at No. 93a the Metropolitan-Vickers Electrical 
Co., Ltd., have a selection of lighting fittings as well as 
of their: well-known Cosmos heating and cooking appli- 
ances, vacuum cleaners and other labour savers. The 
Austin Motor Co., Ltd., are showing their automatic 
lighting plant at the adjacent stand, No. 94, while at 
the next the Jackson Electric Stove Co., Ltd., have a 
range of their well tried designs in heating and cooking 
appliances in all sizes. - | 
The neatness of, the ‘‘ Stannos " svstem of surface 
wiring is demonstrated by Siemens Bros. and Co, 
Ltd., on Stand No. 9z, which is fitted up as a complete 
little house. ** Lister-Bruston " automatic lighting 
plant may be inspected on Stand No. gg. At Stand 
No. 103 the British and Allied Electrical Agencv, Ltd., 
show the ''Lowa "" patent dimming switches for 
domestic use, and at No. 104 the Sheringham Daylight 
may be thoroughly tested for colour matching, etc. 
Included in the artistic ** Touchbutten " house are 
cxamples of the *' Magicoal ” fire and numerous labour 
saveis, among which are to be found dish washers and 
clothes washers. We had almost forgotten to mention 
that the name with which ''Touchbutton " and 


“ Magicoal’’ are assqciated is Berry’s Electric, Ltd. 
From this point we soon arrive at Stand No. 111, 
where Dowsing equipment for domestic heating and 
cooking, as well as Dowsing electro-medical appliances, 
are on view. 

Belling and Co. have on their stand, No. 114, a very 
interesting collection of heating and cooking appli- 
ances, including new designs in fires with the extremely 
hot fire bars introduced at the beginning of the season, 
a new design of '' cookerette," as well as the large 
* Modernette " cooker, various hot plates, boiling 
rings, kettles, irons, hot water apparatus, grills, etc. 
Nor must reference be omitted to the latest imitation 
coal fire—a delightful representation of a coal fire, yet 
one which emits plenty of real comforting radiant heat. 
We hope to have more to say of this later on. Here, 
also, is an electric gramophone which, possessing, 
many novel and useful points, stops itself when a 
record is finished. Cooking demonstrations are carried 
out at this stand. 

Electric lighting plants for small and large houses 
are exhibited by Mann, Egerton and Co., Ltd. (Stand 
No. 115); by Studebaker, Ltd., '' Lalley Light and 
Power Plant "' (Stand No, 119); by the Aster Engineer- 
ing Co. (1913), Ltd., the semi-automatic “Aster British 
Light ’’ (Stand No. 120); and the Hick Diesel Engines, 
Ltd. (Stand No. 1:28). | 

Heating and cooking appliances are also to be seen 
in number on Stand No. 117, the Carron Co. ; and on 
Stand No. 122, the Falkirk Iron Co., Ltd. 

For further electrical exhibits we have to make our 
way up the specially erected ‘‘ Grand Staircase " which 
gives comfortable access to the Gallery, where there is 
a multitude of vacuum cleaners, washing machines and 
various other appliances, for reference in our next issue. 
From among the exhibitors in the gallery the Sun 
Electrical Co., Ltd., stands out for the completeness of 
its display, the stand being arranged in two parts: 
(a) arranged as a modern kitchen, (b) a dining’ room. 
In the former is a complete range of the models of the 
A.B.C. Electric Laundress now available. Besides the 
standard model, which has recently been reduced in 
price, there is now one still cheaper, yet maintaining 
the cscillatory tub and all the essential features for 
reliable work. It is, however, slightly slower in 
action than the remarkably efficient model which we 
have on previous occasions fully dealt with. The 
A.B.C. Dolly Washer and Wringer is also on view, as 
is the A. B.C. Ironer. A new device is the * Holiday " 
electric dish washer. This is arranged' on new lines 
and, as will be shown, 15 verv effective. 

(To be continued.) 


The Foundation Co., Ltd.— This company is being registered . 
for carrying on the business of contractor for complete con- 
struction and equipment of public works, railway electrification 
schemes, generating stations, industrial buildings, etc. The 
capital is being privately subscribed in this country and the 
management staff consists of men who have been associated with 
many important public works contracts in the United Kingdom 
and abroad. The company will also have at its disposal the 
accumulated experience of the Foundation Company of New 
York and its subsidiary companies—the Foundation Company, 
Ltd., of Canada, and Fondations, Constructions Travaux Publics, 
in France. The capital is £250,000 in 150,000 eight per cent. 
participating preference and 100,000 ordinary shares of {1 each. 
The registered offices are at Windsor House, Kingsway, W.C. 2, 
and the Directors are: A. W. Tait, Esq., C.B.E. (Chairman), 
Col. Fred W. Abbot, Sir Chas. Davidson, John W. Doty, Franklin 
Remington, Walter Rutherford. A. Briggs, Secretary. 
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ELECTRICITY. 


Sunlite Reflectors are the most usefu 
standards to adopt for concealed shop- 
window lighting. Their use results in 
the goods being illuminated in the most 
effective manner. The dimensions and 
angles of the reflector have only been 
decided after many experiments. 


SUNLITE REFLECTORS 
for shop and store lighting. 


‘New Price List just published, No. 348, 
gives full details and prices of allthe types 

iol reflectors you need to get really high- 
| de lighting for shops or stores, and 
| а variety of special appliances re- 
e ired in practice, e.g., picture lighting, 
 show-case lighting, &c 


B should write for your copy to-day. 


Sunlite Reflectors are lined vedi special 
mirror plate, which as a reflector gives results 
far superior to the metal type, and which 
considerably reduces the amount of cleaning 
necessary, | 
Mirrors are kent i in position by metal beading, 
and not by cement. 

Sunlite Reflectors can be wired easily, provi- 
sion being usually made outside the reflector 
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lo Central Station Engineers. 


A remunerative outlet for the Sale of Electricity, at times 
when the load curve is low, lies in the recharging of 


“Exide - ellronclad’ 


BATTERIES 


for Electric Lorries, Trucks and Locos. 


ELECTRICAL STORAGE 
"COMPANY LIMITED: 


CLIFTON JUNCTION, 


-= 57, VICTORIA STREET, 
Nr. MANCHESTER, | | 


LONDON, S.W. 1. 
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HART ACCUMULATORS | 


Special Sale of Small Accumulators f- 
: at Low Prices to Clear Stock. : Ẹ 


| These Accumulators are suitable for all Electrical Circuits. British 
» made throughout. Fully Guaranteed for 12 months. Easily Re- 
P п charged. First-class Design and Workmanship. . :: * :: | 
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TO OUR READERS. 

ELEOTRICHTY is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstails and Newsagents on that day. It 
has a very large sale throughout the United Kingdom, as well as 
in the British Colonies and Abroad. 

Questions to which an answer is required must be accompanied by a 
2d. stamp for reply. When considered of sufficient interest, the answer 
will probably appear in the paper. 

New advertisements for the displayed columns and alterations to 
existing ones must reach the publishing office not later than 


the first post Tusecay morning, in order to be in time for the 
заве of the following Friday. Т is important. Rate quoted on appli- 
cation. Subscription : 17s. 6d. a year, 9s. half-year, 4s. 6d. a quarter in 


advance, postage prepaid in the United Kingdom and abroad. 


AM remittances payable to the: Publishers, 8. КЕКТЕМ, AND Co. LTD. 
36-39, Maiden Lane, London, W.C.2. ‘Telephone, No. 2460 Gerrard. 


Current Topics. 


It scarcely needed the very opportune, Editorial in 
а recent issue of my contemporary, The Engineer, on 
the vital subject of Power Economy, 
to point to the very  inefhcient 
manner in which we still derive the 
major portion of our industria] power from coal. 
Directing attention to the most interesting tables cir- 
culated by the Electricity Commissioners, the article 
points out that the thermal efficiency of the most 
economical power station operating to-day in this 
country is only of the order of a little over seventeen 
per cent. In other words, we only succeed in obtain- 
ing about 'one-sixth of the available energy in the 
coal consumed. In the circumstances can we claim 
to have advanced so very much since the immortal 
achievements of Watt and Stephenson? 


Waste Heat. 


We still burn coal under boilers to raise steam, and 
we still take the residual heat energy out of the exhaust 
steam, after it has done its work, by the application 
of cold water. Crude enough processes in themselves, 
but brought to a fine art in their modern achieve- 
ment so far as the designers and manufacturers of 
steam-raising and steam-using plant have progressed. 
That much still remains to be done before we can 
justly claim to be making the best use of our natural 
fuel resources is abundantly evident from the fact that 
the greatest need of the modern super power-station is 
abundance of cooling water, that is, water in sufficient 
volume and at sufficiently low temperature to remove 
from the exhaust steam that surplus heat energy which 
bes been put into it-in the first place by the boiler 
umace. - 


Consider for а moment what a double waste is in- 
volved in this costly process of imparting heat energy 
to water by the combustion of coal in a boiler furnace, 
the resultant generation of steam, the passage of the 


' latter at high speed through the blading of turbines, 


and its subsequent collection and reduction to 
Water again by the crude and wasteful process of re- 
Moving the heat energy by the application of large 
quantities of comparatively cold water, capable of 
absorbing the heat and dissipating it more gradually 
"fo the surrounding air. There are two conversion 
losses quite apart from the waste heat, i.e., the final 
tat energy in the exhaust steam, to be taken into 
account, and, in the circumstances it is matter for 
‘ngratulation that we have achieved so much Бу 
modern boiler and steam turbine improvements as to 
obtain a Board of Trade Unit from rather more than 
me pound and three-quarters of coal consumed under 
most advantageous conditions. 


` 


Meanwhile, waste heat looms so largely in the 
development field of power engineering that many 
schemes have been put forward for disposing of this 
power-station surplus at a profit for subsidiary heat- 
ing requirements. A paper on this very subject was 
read only recently before the Institution by Mr. F. H. 
Whysall, in which the supply of electrical energy 
from a power-station which also dispenses waste heat 
was treated as a by-product for purposes of computa- 
tion of charges, etc. How very vital this question of 
waste hęat has become in the case of large under- 
takings may be gauged from the pronouncement of 
Alderman Walker who, speaking on the work of Man- 
chester Electricity Department, said the principal 
thing in an electricity station was not coal, but water. 
In this connection he related how the Manchester 
Corporation had become involved in somewhat costlv 
litigation as a result of using water from the canal 
at Stuart Street Works, which, when turned back 
again had become much warmer, so warm in fact that 
the pitch in the canal barges melted and caused 
damage to the boats. 


The efficient. generation of electrical energy from 
coal has been amply studied and developed by the 
engineer and the manufacturer. Both have carried 
their design and development work to the highest. 
pitch of efficiency it is possible to attain, assuming 
we adhere to the rudimentary principles of converting: 
water into steam and back again after it has done 
its work. It is now up to the chemist and the 
physicist to discover a better means of extracting the 
latent: energy from coal than by burning it in a blast 
of oxygen, and a less crude and wasteful. method of 
reducing steam to water again than by the application. 
of cold. Internal combustion engineers are faced with. 
very similar problems, for they, on a smaller scale, 
have the waste heat problem to contend with in the 
surplus heat energy developed and accumulated in. 
gas and petrol engine cylinders by successive explo- 
sions. These are basic problems, in the solution of 
which the young engineer or research worker of to- 
day may earn for himself a niche in the history of 
industrial achievement no less than that occupied by 
Watt, Stephenson and other pioneers. 


\ 

If report speaks truly the romance of the cotton. 
fields where the ‘‘ darkies’’ and ''piccaninies " are 
represented in musical comedy and 
Cotton Picking otherwise as spending the greater 
by Electricity. part of their apparently care-free 
' lives, will some day be a thing of 
the pası. — отоп has been picked by hand for up- 
wards of 4,000 years we are told, and now an electri- 
cally operated picker has been perfected and placed on 
trial on a cotton plantation at Little Rock Ark, in 
the heart of the northern cotton belt. This new 
electrical device makes it possible for a person to. 
gather from доо to 700 pounds of cotton per day, as 
compared with 70 to 150 pounds by the ordinary hand- 
picking process. It promises to solve the greatest 
problem of the cotton-grower, that of harvesting all 
the cotton planted during the limited period in the fall 
before rains and frosts damage the plants and greatly 

lessen the value of the lint and seeds. 
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Under existing conditions and with hand-picking, 
it takes 1,600 pounds of lint—that is cotton after the 
seeds and dirt have been removed at the gin—to make 
a 500 pound bale of cotton. Trials with the electric 
picker go to show that 1,450 pounds of seed cotton will 
yield the same quantity. This is possible because the 
electrical picker accumulates less dirt and other foreign 
matter, whilst it also possesses the advantage of 
rendering the bolls fluffy, so that the ginning process 
yields a higher percentage of lint. The inventor is 
stated to have derived inspiration from watching a 
cow which had broken into his plantation and was 
eating the cotton seeds, which it readily detached from 
the fibres by the aid of its naturally rough tongue. 
We now await the advent of the clectrical currant 
picker. 


It is pointed out by a correspondent in the Gas 
World that one of the difficulties which has to be con- 
tended with in pushing gas for 
Educating the domestic purposes is the utter 
Consumer. ignorance of a large section of the 
gas-consuming public with regard to 
the intelligent use of gas. Quite a number of people, 
especially among the poorer classes, still adhere to the 
flat-flame burner, quite oblivious of the fact that it is 
hopelessly out of date, that it is consuming twice the 
amount of gas necessáry with an incandescent for im- 
roved illumination, and that the gas supplied to-day 
is renowned for its thermal rather than for its luminous 
characteristics. | Attention is also directed to the 
neglect of gas and air adjustments provided on all 
burners of accredited make. The same arguments 
apply in a lesser degree to electric lighting. There 
are certainly fewer carbon filament lamps in use than 
was the case a few years back, but one still comes 
across them here and there, in spite of the fact that 
there have been two revolutionary improvements in 
incandescent electric lighting as exemplified in the 
ordinary metallic filament and, later, the gasfilled 
lamp, the latter being quite well adapted for use in 
numerous instances where the plain metallic filament 
bulb is still retained. 
ELEKTRON. 


SOME NEW ELECTRIC TOOLS. 


New electric tools for all kinds of work are constantly 
coming on the market as in these days of labour aids 
they are being found invaluable. For instance, one of 
the latest is the stone hammer shown in Fig. 1. This 
is a practical tool evolved by the Consolidated Pneu- 
matic Tool Co., Ltd. (Egyptian House, 170, Piccadilly, 
W.1) after much investigation. It weighs 5 Ib., and 
is r1 1-8 in. in overall length. It is suitable for nearly 
all classes of stone workings, and gives excellent results 
when used for curving, channelling, and large lettering 
work. Owing to ease of control and general conveni- 
ence it will do this work more satisfactorily and four 
or five times faster than hand labour. In Fig. 2 is seen 
the Consolidated Company's electric chipping hammer. 
When fitted with suitable bits it will efficiently drill 
holes through concrete, stone or brickwork and do other 
similar work, for which purpose, as for chipping, it has 
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been proved most satisfactory by thorough tests. It 
weighs 7 lb. and is 134 in. long. 

While on the question of Consolidated tools we might 
refer to the electric drills for mine and+quarry work. 
There is a complete range of ‘‘ Little Giant ’’ coal drills 
available. They are generally used unmounted in order 
to eliminate time spent in setting up, mounting and 
changing augers. Where the formation is too hard to 
admit of feeding the drill forward by hand, as in prac- 


Fic. 2.—LaücHr CHIPPING ELECTRIC HAMMER. 


tically all anthracite and rock, a light coal drill їйє, 
adjustable for varying heights, or a standard be 
mounting is employed to feed the bit forward mechait- 
cally. ·Зһеу are particularly easy to operate.in thin 
seams, and drill holes in about one-fifth the time taken 
with hand drills. 


—— 


Questions and Answers by Practical Men. 


RULES. 

QUESTIONS : We invite our readers to send миз questions, preferably oa 
technical that have arisen in actual practice. Questions which 
we of sufficient interest to our readers will either be replied to 
under '' Answers to " or replies will be invited from ош 
readers. One shilling will be paid for the question which we select for 


the answer which we conside 

one we select as second bet 
4 attached to and 
ciseness, as 


no award, or to accept only ү reply, if, in his opinion, the answers 
ved do not possess su, merit. Competitors desiring the re 


turn of their manuscripts, 4] unaccepted, should enclose aan 
addressed en Я 

Write on one side of the paper only, and ч] diagrams are sent, drew 
Pee Ee ре a. bar PA te he ee де 
petitors may a *‘nom plume," but, both in the case of questie 
and answers, the compelilor's real name and address must be sent with 
the manuscript as a guarantee of good faith. No correspondence will 
be entered into with regard to successful replies. The Editor's decision 


ts final. 

Commencing with Question No. 101, a Diploma of Merit will be awarded 
to the siz competitors who win the first or second prize the most tims 
during the пегі ге . i | 

The words '' Questions and Answers," or “Q” and “ A” should М 
placed at the top left-hand corner of all letters intended for this column. 


QUESTION NO. 135. 

I desire to make a liquid starter for starting motors, 
D.C., in the case of emergency. The average size motor 
is 50 h.p. at 440 volts. Can any reader help me with the 
constructional details ?—‘‘ IGRANIc.”’ 


QUESTION NO. 136. 


I desire to make a former for a то h.p. direct current : 


motor. The armature is, wave wound, four pole, 460 volts. 


I would appreciate the assistance of your readers.— : 


* WINDER.” 


(Replies to Questions Nos. 135 and 136 must be received 
not later than March 25, 1922.) 


Ё ` 
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A NEW IRON-CLAD CUT-OUT. 


We have received from the Priory. Electrical Engineering 
Co., of Bath Street, Birmingham, particulars of the “ Priory 
Iron-clad Cut-out," which embodies features of a novel 
description. The most striking of these are :— 

(1) The complete unit can be mounted direct upon a 
switchboard or wall without dismantling the porcelain in- 
terior. This ensures a great saving in time and absolutely 


precludes any risk or damage to the porcelain. 

(2) The case can be supplied with cover to open in either 
direction—right or left—thus making it possible to arrange 
two cut-outs side by side, so that only one cover can be 
opened at a time. 


As will be seen from the illustration the interior comprises 
the well-known Priory fuse. The case is very strong and 
neat in appearance, being finished in brown unchippable 
enamel. 

Three capacities are at present made, 15, зо and бо amps., 
and we understand that this cut-out can also be supplied in 
water-tight patterns if desired. · 

It is interesting to note that the Priory Works are so 
equipped that it is possible to supply in large quantities 
at the shortest notice, and those of our readers who are 
interested should apply for the latest catalogue giving full 
particulars of the Priory cut-outs, distribugion boards, 
switch-boards, etc. 


——— — —— 


BREAKING CAPACITY OF OIL SWITCHES. 


The breaking capacity of oil switches is a matter of the 
highest importance in modern central station systems, 
owing to the enormous power flowing in the circuit under 
short-circuit conditions. ‘Unless this flow can be inter- 
rupted rapidly and with certainty far-reaching destruction 
results. Amongst the factors which determine the breaking 
capacitv of an oil switch are the clearances between phases 
and between live metal and earthed parts, the length of 
break between the fixed and moving contacts, the number 
of such breaks per phase, and the speed with which the 
moving contacts are travelling at the moment the circuit 
is opened. Other factors of importance are the strength 
and shape of the oil tank, the volume of oil therein, and 
the volume of air above the oil. The volume of oil and 
the submersion of the contacts must be sufficient to prevent 
the arc (or incandescent gases) from reaching the sides of, 
the tank or the surface of the oil. Generally, the tank is 
lined with wood as an additional safeguard against the arc 


in the tank must be greater the higher the voltage of the 
circuit on which the switch is to be used. Thus five or 
six gallons of oil is suflicient for a switch carrying soo to 
1,000 amperes at from 500 to 3,000 volts, but three or four 
times this volume is required if the switch is to operate 
on 6,600 or r1,000 volt supply. Auxiliary contacts which 
maintain contact until the main contacts are well separated 
ensure that the contacts are moving at high speed, when 
the circuit is interrupted. Also, the auxiliary ocntacts take 
the burning caused by the arc. The air space above the 
oil acts as a buffer and relieves the tank from some of tha 
mechanical shock produced by the arc which, under short- 
circuit conditions, is of explosive viclence. 


———— 


TELEPHONE LINE WORK ÍN THE 
UNITED STATES. 


Bv E. S. Bvwc. 


(Continued from page тоб.) 


(0) Terminating cable.—At exchanges, paper-insulated 
cable for subscribers' lines is terminated by 'means of short 
lengths of double-silk and single-Cotton-insulated lead 
sheath cable. The conductors are of 10-lb. tinned copper 
wire. Terminating cables range in size up to 600 pairs, 
the type chosen being dependent upon (1) the size of the 
cable to be terminated; (2) whether there 15 & mezzanine 
platform; and (3) the number of pairs accommodated per 
vertical of the main frame. Where three or four of these 
terminating cables have to be jointed to a 'main underground 
cable, a standard type of joint is adopted, using one or 
two ''dutchmen" as illustrated in Fig 24. In the termina- 
tion of a toll cable, double-silk and double-cotton-insulated 
wire in quad formation is used. Joints in exchanges for 
either subscribers’ cables or toll cables are not filled with 
paraffin wax or other impregnating material. 


(P) Cross-connecting points.— Throughout the Bell Systein 
the standard practice is to determine the best arrangement 
^t "istribution of wires to serve for the development period, 
and to joint them through direct, enclosing the joint іп a 
lead sleeve. If construction work is abiy carried out in 
the first instance there is little likelihood of maintenance 
trouble arising at such points. If after two or three years 
it is found that the original distribution of the circuits 
requires ‘modification it is a comparatively simple matter 
to open the stub cable and re-arrange the circuits for a 
further period. This method avoids repeated interference 
with the cable wires at junction points and other places 
along the line of cable; a practice which is always subject 
to abuse. 

(5) House CABLING. 

In large hotels and office buildings where the demand 
for telephone service is on an extensive scale, arrangements - 
are made for the initial installation of a complete cabling 
system carefully designed to meet the ultimate requirements 
of the building. The class of service required for hotels 
is somewhat different from that demanded by large office 
buildings, and the difference markedly affects the design 
of the cabling scheme. | 


(a) Hotels.— The number of telephones for hotels can be 
determined with fair accuracy, as practically every room 
(in some cases as many as 2,500) is fitted with a telephone. 
Consequentlv the cable svstem can be laid out in advance 
on a permanent basis. Hotel telephone service is handled 
by means of a private branch exchange switchboard, 
located at some convenient point. All circuits, with the 
exception of junction lines, radiate from the exchange to 
distribution centres situated on the various floors. There 
are two general tvpes of distribution in vogue, one in which 
the main. cables (known as *riser" cables) are installed in 
a shaft with branéh cables on each respective floor, and 
the other in which the cables are installed in conduits, 
small boxes being provided to accommodate the joints. The 


coming into contact with the metal. The volume of oil | riser cables are attached to suspension strand wire, as im 
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the case of exchange cables. It is not considered economi- 
cal to open the riser cables at each floor, and therefore the 
cables are diminished at everv third and fourth floor. 
From the diminishing points, branch cables are taken to 
the floors above and below, and thence to distribution 
centres, where they are ended in terminal boxes suitably 
situated for the connection of the individual telephone 
wires. 

The terminal box for internal distribution normally 
consists of a block of insulating material carrying a number 
of binding posts and a fanning strip which serves as a guide 
to preserve the arrangements of the individual twisted 
pairs. The posts and strips are mounted in a wooden box 
which can be fixed to the surface of the wall, or recessed 
into the wall if the installation work can be carried out 
before the building operations have been completed. Accom- 
modation for wires from terminal boxes to the telephone 
instruments is afforded either by small conduits or by 
suitable mouldings along the walls of corridors and rooms. 

Frequently the required lengths of cable are cut and the 
necessary jointing to branch cables or stubs carried out in 
a central workshop, instead of on site. There is much to 
commend this method, as the work is done in a better 
manner ufider workshop conditions, particularly when the 
cable has to be installed in a vertical shaft. The arrange- 
ment also provides work for elderly or partially-disabled 
jointers, whose services could not otherwise be retained. 
If the cable cannot be formed into a small coil suitable for 
transport to the site it is placed on a drum with the joints 
securely tied to prevent fracture due to bending close to 
the joints. The equipment of terminal boxes is also fre- 
quently completed in the workshop, in which case the 
only work remaining to be done on the site is a straight 
joint between the two cables provided. In damp situations 
silk and cotton-covered wire forms, boiled out in pot-head 
compound and painted with 'moisture-proof paint, are used, 
and the terminals are of metal instead of wood, unless 
local circumstances permit the use of the No. 14 external 
type of terminal. | 

(b) Office buildings.—In large office buildings arrange- 
ments vary considerably, according to the requirements of 
individual tenants. Some require a large number of out- 
going lines, with little or no internal service, while others 
desire branch exchanges with a large number of internal 
extension lines. А system of cabling sufficiently flexible 
to meet these conditions is arranged for by providing a 
distribution case or cross-connecting frame at some con- 
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venient point, usually in the basement. 


А certain number 
of the circuits in the main cables from the exchange, known 
as “feeder cable pairs,” are jointed to the pairs in the riser 
cables; they therefore terminate direct on the terminal 
boxes, whiist the remainder of the wires in the main cable 
are taken to the frame. The remainder of the circuits in 
the riser cables, known as ‘‘house cable pairs," are brought 
to the connecting frame. Fig. 27 shows a small wiring 
diagram which illustrates the syste'm. 

From a maintenance point of view this arrangement is 
decidedly advantageous ; it also avoids crowding the connect- 
ing frame with unnecessary circuits. By carefully arrang- 
ing the number of pairs in the relative groups, a very flexible 
system of distribution, which enables additional exchange 
facilities and internal extensions to be afforded without 
delay, is obtained. In one large office building in New 
York, containing about one million sq. ft. of renting area, 
four main cables, each of 9oo pairs, are brought in from 
the neighbouring exchange; approximately 600 pairs in 
each cable are taken direct to the riser cables; and the 
remaining 300 pairs are taken to the connecting frame, 
which is similar to the intermediate distribution frame of 
a large telephone exchange. There are several 600-pair 
riser cables serving the 22 floors of the building. This 
gives an idea oi the magnitude of some house cabling lay- 
outs, the working plans for which are exceedingly com- 
plicated. | 

The distribution of the wires te terminals is arranged 
on the bridging or multiplying svstem, i.e., one pair of 
wires is available for use on more than one floor. This 
increases the flexibility of the system, and fewer spares are 
required than if there were no multiplving. The method 
of distribution from the wiring centres is practically the 
same as in hotels, unless there are private branch ex 
changes, in which case a lead-covered cable of suitable 
size is taken from the feeder cable direct to the switchboard 
concerned. 


(6) BLock CABLING AND WIRING. 


Where the telephone density is not sufficient to justify 
internal house cabling schemes, and is greater than couid 
be served economically by a pole route, a system of block 
cabling is adopted. <A branch cable from either an aeria! 
or underground exchange cable is taken to some suitab'e 
point in the block, from which distributions can be made 
If the buildings are continuous, cables are usually taken 
along the walls externally, with cable terminals fitted at 
intervals convenient for distribution. Cable clamps secured 
by means of wood screws are used for attaching cables to 
the walls of buildings. Holes are drilled in the centre 
of the bricks, and expansion shields are fitted to take th 
screws. All clamps are tapped to receive a bridle ring 
in case the latter is required for bridle-wire distribufion. 
Where buildings are not continuous, an aerial span must 
be introduced, suspension strand and cable rings being 
utilised, as previously described. If, however, the distance 
does not exceed 15 ft., a short piece of iron pipe is let intc 
the brickwork on either side. 'The cable is secured to this 

ipe bv wrappings of soft galvanised iron wire. Where 
outlving buildings or other obstructions E a clear run 
on the face of the building, cables are frequently conveved 
through the basements. 

Fig. 28 shows a typical block consisting 'mainlyv of large 
apartment houses. Owing to the irregularity of the build- 
ings, block cables are run internallv through the basements. 
This tvpe of house has usually а very good basement, on 
account of the furnaces required for the central-heating 
system. If there is a break іп the continuity of thc 
buildings, the gap is bridged by means of a piece of iron 
pipe laid in the ground, through which the cable ig drawn. 

From a maintenance point of view the use of wood or 
iron fences for block cabling is discouraged. 

lo: distributing purposes the No. 14 type of cable 
terminal is almost invariably used. Cable terminals can 
be obtained with tail pieces entering the terminal from the 
top or bottom, according to the position in which they аге 


> 


MARCH 10, 1922 


to be fixed, but, wherever possible, terminals are so placed 
that they are accessible to workmen without the aid of 
ladders. In that case the cable usually enters the terminal 
from above. Cable terminals are provided at frequent 
intervals, and circuits are multiplyed to two or more ter- 
minals in order to provide flexibility. Bridle wire led 
through bridle rings is utilised for connection to subscribers’ 


NORV. AVENUE 


1. 


Fic. 28.—Віоск CABLING (INTERNAL). 


stab cable on to main jamt 


telephones. Bridlé wire consists of two No. 18 B. and S. 
gauge tinned copper wires, insulated with rubber compound, 
covered with black weatherproof braid and twisted into 
a pair. To avoid confusion it should be mentioned that 
the terms “bridle wire" and ''drop wire" are not synony- 
mous. Bridle wire is not self-supporting, and is intended 
only for use in bridle rings for block wiring and on poles 
for cross-connections. When more than six bridle wires 
are likely to be required on any run, the advisability of 
installing a cable is considered. 

in the case of apartments or flats, generally four or five 
stories in height, bridle wires are frequently taken ир 
dumb-waiter shafts to the floor required, thus avoiding 
ladder work. 

One advantage which the telephone companies have from 
a plant-record point of view is that the fire insurance 
companies issue a large scaled set of plans for each town, 
showing each block in detail. To some extent a similar 
type of pian is available in this and other countries. The 
type and class of each building (e.g., brick, wood, number 
of floors, etc.) are clearly indicated. In return for a small 
annual subscription the insurance companies are willing to 
keep these maps up to date. Plant details can be recorded 
on these maps, so that any new order received for tele- 
phone connection can be at once localised and definite in- 
structions given to the installation men without an actual 
Survey being made. 

Block cabling represents an exceedingly flexible system, 
and, after completion of the main scheme, telephone service 
сап be readily supplied to any house in the block at small 
Cost. 

(To be continued.) 


ANSWERS TO CORRESPONDENTS. 


F. S. Barnett (Portsmouth).—If you carefully consider 
the first prize winner’s reply in No. 129 of our Questions 
and Answers Competition, vou will find all the details neces- 
sary to construct a heater to boil 12 gallons of water. There 
i$ no special book on tnis subject, but our heating expert 
will always assist vou. 
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Correspondence. 


The Bditor does not hold himself responsible for opinions: expressed by 
тан Марага contributors, nor does he necessarily notify himself with 
ews. 


NOMOGRAM FOR ASCERTAINING CABLE SIZES. 


To the Editor of ELECTRICITY. 


DEAR SiR,—In your issue for Feb. 3 thereis a reply 
to my letter from the Inventor of this Chart, whom I 
presume is Mr. A. A. Moodie, in which he still states 
that his nomogram is correct for 3-phase alternating 
current. 

His other remarks,,including the one which refers 
to what I have yet to learn on this subject, are in a 
gratuitously offensive strain, and ‘really do not deserve 
а reply; but for the sake of myself and other people 
who may not be quite so supercilious as ‘‘ Inventor," 
I will show that the power factor has everything to do 
with the case in question, when, in ''Inventor's " 
own words, “we deal with amps. and not k.v.a. or 
h.p., and this makes all the difference." This is exactly 
the point which “ Inventor ” does not understand when 
using the phrase. 

The problem is 200 amps. per phase over 5,000 yards 
with а drop of 200 volts. “ Inventor " says the answer 
is a .25 sq. іп 3-core cable with any power factor. I 
say the answer is a .21 sq. in. cable with a power factor 
of I and a .17 sq. in. cable with a power factor of .8. 

Assume that the voltage at the load is 1,730 volts 
between phases (any other assumed voltage would do 
to commence with) then vector-diagram of these voltages 
would be as Fig. 1, each phase voltage being 

OVs = 1:739 _ 1,000 volts. 
Y3 
The resistance of 5,000 yards .25 sq. in. phase conductor 
at бо degs. F. = .487 ohm. 
For .21 sq. in. cable, resistance = .58 ohm. 
For .17 sq. in. cable, resistance = .715 ohm. 

(т) Assume a power factor of т, then the current 
OI = 200 amps. is in phase with the voltage О Vsand 
the drop per phase will be represented (see Fig. 2) 
by Vs Vg, which will be equal, with .25 sq. in. con- 
ductors, to 200 X .487 = 97.4 volts. This is the drop 
per phase, so that the drop between phases will be 
97.4 X V3 - 168 volts. 

“ Inventor ” says this size of cable gives 200 volts drop. 

Now if a .21 sq. in. cable is taken, Vs Vg = 200 x .58 
= 116 volts, so that the drop between phases = 116 х 
V3 = 200 volts, which is what I said was the case. 

(2 Now take a .25 sq. in. cable (which is the size 
“ Inventor '' mentions), with a power factor of .8, the 
phase current being still 200 amps., as stated by 
"Inventor."  .8 is the cos of 37 degs., so in this 
case the current О I in Fig. 3 lags 37 degs. behind the 
voltage O Vs,and the phase drop of 97.4 volts as before 
will be in phase with this lagging current as shown in 
Fig. 3. It will be found that if O Vs and Vs Vg are 
drawn to scale that O Vg will scale approximately 
1,078 volts. Therefore, the drop in this case would Ье: 

(О Vg—O Vs) x V3. 
= (1,078 — 1,000) X V3. 


— I35 volts. 
“Inventor " says the drop is 200 volts. 
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Now take a .17 sq. in. cable with .8 power factor | circuit, and it is possible to have 200 amps. in sucha 
load, the phase drop = Vs Vg = 200 X .715 = 143, | circuit ata power factor of O,and no power being trans- 
volts. The vector-diagram in this case comes out as | mitted.. 

Fig. 4,and the O Vg scales about 1,115 volts. Therefore With regard to the Merz-Price Gear, mv remarks 
the drop in this case = _ under this heading were not addressed to “ Inventor,” 
(О Vg —O Vs) x ¥3. | but to the Editor, and I did not object to the question, 

as he states. 


= (1,115 — 1,000) X 3. - ! 
I thought I was giving a useful piece of information 


— I98 volts. CO ERR RT MM - | | 
Which is practically 200, and what I stated would be Me e ee о PR P MAE у: 
i: case with .8 power factor. “Inventor,” who has nothing to do with the matter 

f the power factor of the load was any other figure, | p don't know | i 
“ Inventor ” can see what size of cable would be required | Se ЛАА | 
from a theoretical point of view by making similar ian J оток MLEE 
vector-diagrams, but in all such cases, when the theo- Ferian G 5 МОЕ 
retical size has been arrived at to give the voltage di d 
drop desired, it is, of course, necessary to be sure that Vi 
such size is not too small to carry the current IA: NS Сод 
without overheating. v, 195 vel y | 


I might sav that in any 3-phase cable (ignoring | 
self-induction, which it is allowable to do on short 

runs of low-tension cable) the drop in volts between | 

| 

| 

| 


phases is ИЗ I (R cos 0) where 
I = amps. per phase. 
resistance of one conductor in ohms. 
Cos 0 = power factor of load. 

I might also point out that if thc above 
had been a 3-phase overhead line and not 
a cable, then another factor would have 
had to be taken into account, t.e., the 
self-induction of the conductors. This 
is comparatively small, as compared 
with the resistance, where we are dealing 
with 3-phase cables in which the conduc- 
tors are close together, but if we were 

"dealing with overhead transmission lines, 
say, where the conductors are 2 or 3 ft. 
apart, then the reactance would have to 
be taken into account in addition to the 
resistance and a totally different result 
would be arrived at. 

The reason “Inventor” of this Chart has got P.S.—A useful formula for finding size of 3-phase 
confused is because he takes the amps. flowing as a | Cable 15: 
starting point and not the actual power in the circuit. 


| 
S 
1078 Voters. 
14765 Vours — 


OLTS 
1.000 Vors. 


RW x yards of route X .025 


In 3-phase A.C. transmission it might be possible to | , ` Ex D 

have half-a-dozen different cables of the same size and where S = size of cable in square inches 

same length, each carrying 200 amps. per phase, and D = drop in volts ces hases (sa 200) 

vet the drop in each one different because the power E = voltage between моз say. I de А 

factor of the load in each cable is different. The actual БИ елу АЫ equal -o 

power, for instance, with 200 amps. per phase and power phase at 1,732 i and .8 Р E). Pu 
200 х EX V3X 1.0 , yards = 5,000. 

Ор ( 1,000 ) ie dicus a л DU ае, 


where E is the voltage betwcen phases. I have shown 1,730 х 200 


that under this condition the voltage drop 15 168 with a | 
.25 Sq. in. cable. 

If now the power factor is .8, then the total power in 
this cable will be only 8/1oths of what it was with power 
factor of І. In this case I have shown that the voltage s 
drop is 35 volts, Or 8/1oths of what the voltage drop by C. Hubert Plant (Slides). Also on Friday, I7th, at 8 p.m 

i б ` | ^ Power Factor Improvement," by С. Н. Ayres (Slides), and 
was with power factor of I. Saran rim р i E DNE 

I b | { h h : on Friday 24th, at 8 p.m., Question and General Discussion 

It can be seen, therefore, that when actual power 15 | Meeting. ——-The I. E. E. will meet in the Lecture Theatre of 
being dealt with, the voltage drop is proportional ' the Institution, Savoy Place, Victoria Embankment, W.C.2 


to the actual power carried and not merely to the amps. | 9% Thursday, March 16. 1922, at 6 p.m. Paper: “ Phantom 
: Telephone Circuits and Combined Telegraph and Telephone 


This is, of course, what one would expect. The amps ЧС : : 
T. ibo Ni : D ' } Circuits worked at Audio Frequencies.” ' J. i SOC 
alone give no indication of the actual power in an A.C. Member. MELDE E 


This correspondence must now cease. —EDITOR. 


TS NS i a] 


——  — 


Meetings.— The Junior Inst. of Engineers] will meet on 
Friday, 1oth inst., at Caxton Hall, at 8 p.m. Paper, “Friction,” 
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Reviews of Books, &c. 


[Books noticed in this column will be sent from ЕгЕС- 
TRICITY Office to any part of the world, for the published 
price, plus ten per cent. for postage (minimum 2d.), and 
orders will be appreciated.] 

Tn&oRY or ELECTRIC CaBLEs лхо Networks. By A. 
Russell. 2nd edition. 348 pp. 87 figs. (Constable 24s. 
net.)—We have much pleasure in calling the attention of 
our readers to the second edition of this well-known work. 
Recent developments have made it necessary to make so 
many alterations and additions to the first edition that no 
one should remain content with possessing the latter alone. 
In the early chapters obsolete tables have been deleted, and 
the latest tables of the British Engineering Standards As- 
sociation have been inserted. The scope of the book has 
been widened and its utility has been increased by the 
inclusion of elementary chapters on alternating current 
theory, With special reference to cables, and by the inclusion 
of chapters on wiring systems. In the theory of networks, 
extensions of Kelvin's Jaw have been made which show 
that appreciable economies, at present barely considered in 
practice, сап be effected by careful design. An account is 
given of the conducting layer method of grading cables, 
as tt сап cften be applied usefully. Additions have been 
made {© the chapter on the heating of cables. | Other 
chapters deal with conductivity and insulativity ; with 
systems of supply, distributing networks, and the insulation 
resistance of house witing and networks; with faults in 
networks, dielectric strength; and with electrical safety 
valves and lightning conductors. The book is most real- 
able throughout, and only the simplest mathematics is intro- 
duced, The first edition gained well mcrited gopularity, 
which will, we are confident, be accorded in increased 
measure to the new edition. 


RADIO QUESTIONS AND ANsWwERs. By A. R. Nilson. 86 
Рр. 43 figs. (McGraw Hill, ss. net.)—This useful little 
book has been written especially for students and operators 
Who are candidates for the U.S.A. Government's examina- 
tion for radio-operator's licence. ЛЕ should, owever, 
aal to a great number of students and operators in this 
country, for it contains about 200 carefully selected questions 
and brief but excellent answers on the following subjects : 
Radio and general electrical fundamentals ; the theory and 
prictice of spark and arc transmitters; storage batteries; 
motors and generators; receiving apparatus and vacuum 
tubes; laws and traffic regulations. It is assumed that the 
reader understands radio operating and theory completely, 
the present book being intended merely to bring out salient 
points, to act as a refresher and self-examiner, and to 
show the general method of answering questions for 
‘amination purposes. The book is very well produced 
and is technically sound throughout. Any keen student 
e certainly get his money’s worth in benefit from this 
"lume, 


© AND LUBRICATING OILS FoR Diese. ENGINES. Bv 
\. Schenker. 114 pp. 26 figs. (Constable, тоз. net.)— 
.* trermous extent to which Diesel engines are now used 
"5 prime movers on land and sea is ample justification for 
"e writing of this book, particularly as the number of fuels 
a available for these engines is such that a reliable guide 
ы selection is very necessary. This book, written for 
КШ |, and engineers in charge of Diesel engines, deals 
| quid fuels in general, their origin, composition and 
а for use, and gives special attention to those oils 
Nie can be used in Diesel engines. ^ Specifications of 
AS are given together with directions for carrying out 
: ni е Most of the methods of testing аге equally 
А le {о both fuel and lubricating oils, so that the 
in treatment given is thoroughly justified. The book 

"поме and practical, well arranged and excellently pro- 


duced. It contains nothing but information likely to be 
useful to those for whom it is intended and in this respect 
it seems to be all that could be desired. Our main criticism 
is that the author, who is chief engineer of the Diesel engine 
department in the Swiss firm of Sulzer ‘Bros., has given 
rather more prominence to Sulzer equipment апа practice 
than is either necessitated or justified by the title of the 
book. A striking example of this is that half-a-dozen 
Pages are devoted to the Engler viscometer and its data, 
whilst the Redwood viscometer, which is generally used in 
this country, is dismissed in half a page. 


Tur Book or THE Forp Van. (Temple Press, 35. net.)— 
The second edition of this book, by R. T. Nicholson, M.A., 
has been thoroughly revised and enlarged. It contains 
complete information as to the management, upkeep, and 
driving of the Ford van in simple, non-technical language. 
It is, furthermore, a thoroughly practical handbook and 
contains a large number of illustrations, which clearly 
explain all the features of the ‘Ford chassis. It has been 
brought fully up to date, and deals with the complete 
electric lighting and starting equipment in an entirely new 
chapter containing many illustrations. Altogether, it is 
an indispensable and complete handbook for the Ford van 
owner and driver. 


Report ON Brazil. Ву E. Hambloch. (H.M.S.O., 1s. od. 
net, postage 3d.)— This is an interesting report on the 
Economic and Financial Conditions now prevailing in the 
Brazilian Republic, and is brought down to October, 1921, 
so that it may be relied on as giving the latest information 
on the subjects with which it deals. In view of the fact 
that great attention is now being directed to the develop- 
ments of hvdrc-electric power for the purpose of electric 
smelting of iron and steel and for use in electrifying the 
railwavs, there is little doubt that there should, in the near 
future, be a very important market for English engineering 
and clectrical machinery, and it is to be hoped that this 
will be followed up most energetically by those firms in 
this country who are interested in such projects. 


KiNEMATOGRAPH STUDIO TECHNIQUE. By L. C. Macbean. 
СІ. 8vo. 111 pp. 43 illustrations. (Pitman, 2s. 6d. net.)—This 
is another of the excellent primers which Messrs. Pitman 
are publishing at intervals under the general editorship of 
Mr. R. E. Neale. The present work is of a generally 
descriptive character and does not enter deeply into any 
one branch of the kinema industry, but it is a well-written 
book and covers a very wide ground, closing with a chapter 
on studio lighting, in which reference is made to the system 
of wiring which may be recommended and is followed by 
an appendix of electrical terms and definitions. It is likely 
to have quite a large sale because so many readers want to 
know a little bit about “the pictures” from a technical 


point of view. 


REPORT ON THE FINANCIAL CONDITIONS OF THE ARGENTINE 
Rerusiic. September, 1921, by Н. О. Chalkley. (H.M. 
Stationery Office, 1s. gd. net.)—This new publication from 
the Department of Overseas Trade is of direct value to 
the very large number of English firms who are interested 
in the Argentine as importers of British manufactures, 
and it speaks hopefully of trade prospects in that country, 
more particularly for the English firms who show skill and 
enterprise in pushing their goods in the proper manner. 
There is no doubt that there is already a very weighty 
prejudice in favour of British goods in Argentina, and il 
remains for the people in this country to do their utmost 
to meet the demand and to live up to the reputation which 
England has held for such a long time. Competition is 
keen, but sentiment is in our favour, and although this 
does not reallv affect the straightforward conduct of busi. 
ness, yet, on the other hand, it certainly does mean severaf 
points to the good of British commerce. The book under 
review contains 65 pages of useful text, tables and data, 
and should be read bv all manufacturers and exporters. 
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Various Items. 


The institution of Electrical Engineers. —^A new List of Members 
of the Institution has just been published. Members desirous 
of having a copy can obtain one on application to the Secretary. 

Conversazione.—The Annual Conversazione of the Institution 
of Electrical Engineers will be held at the Natural History 
Museum, South Kensington, S.W., on Thursday, June 29th, 1922. 

І.Е.Е. Informal Meeting.—On the 2oth inst., at the Inst. 
Building. there will be а discussion on '' The Importance of 
Studying Finance in Connection with Electricity Undertakings.” 
It will be opened by Mr. A. Wright, at 7 p.m. 

*! The Cest Accountant. ' — The March issue of this publication 
is a special number, containing a full report of the recent Costing 
Conference. Copies can be obtained from the Inst. of Cost 
and Works Accountants (38, Grosvenor Gardens, Victoria, S.W.1) 
at 15. 7d. post free. 

Henley's.—The Report of the Directors of W. T. Henley's 
Telegraph Works, Co., Ltd., presented at the meeting on Friday 
last, show that the company is in a very satisfactory position 
all round. A balance Ordinary dividend of 2s. per share, making 
3s. for the year, has been declared. 

'! Electromagnetic Theory.’’—Oliver Heaviside’s great work, 
" Electromagnetic Theory," which has been unprocurable in 
a complete form for some time, is now being reprinted in a small 
edition of 250 copies. Meessrs. Benn Brothers, Ltd., 8, Bouverie 
Street, E.C. 4, will issue this reprint shortly. 

G.E.C. Travellers" Dinner.—This vivacious and genial function 
took place on Friday, Feb. 24, at the Old Falstaff, in Cheapside 
Mr. H. W. Roberts (London, Sales Manager) occupied the Chair 
and was supported by Mr. M. J. Railing (General Manager), 
Mr. L. C. Gamage (Secretary) and several of the London Depart- 
mental Managers. 

Assocn. of Engineers-in-Charge.—On Saturday, Feb. 18, a 
party consisting of some 30 members of the Assocn. of Engineers- 
in-Charge visited the Tottenham Works of the Benjamin Elec- 
tric, Ltd. After a thorough exposition of the Company’s 
manufactures and methods, a short instructive lantern lecture 
on Industrial Illumination was given, and was much appreciated. 

British Association.— Included in a new series of reprints 
of communications given at the Edinburgh Meeting, 1921, 
published by the British Association for the Advancement of 
Science at Burlington House, Piccadilly, W. 1, is the Discussion 
on the Structure of Molecules. This reprint can be obtained at 
the price of od. per copy. 

Electrical Heating.—On Tuesday, the r4th inst., a paper on 
'* The Determination of Heat Loss from Buildings with Special 
Reference to Electrical Heating," is to be read by Mr. W. W. 
Nobbs before the Nat. Assocn. of Supervising Electricians, at 
the St. Bride's Inst., Bride Lanc, Ludgate Circus, E.C. 4. Time, 
6.45 o'clock. Tickets can be obtained from Mr. A. Brammer, 
Gen. Sec. N.A.S.E., 29, Metropolitan Buildings, 63, Queen 
Victoria Street, E.C. 4. 

Water Power Resources of India.—This Triennial Report 
has just been issued by the Indian Govt. It is by Mr. J. W. 
Meares, C.I.E.,electrical adviser to the Govt. of India, and gives 
a preliminary forecast of the water power resources of India 
from 1919 to 1921. As such, it will appeal to many engineers 
in this country who are interested in the development of Hydro- 
Electric schemes. The price is 6s., and it can be obtained 
from ELECTRICITY Office for 6s. 9d., post free. 

East of Scotland Electricity District. —The Commissioners have 
provisionally determined this district to include the County of 
the City of Edinburgh, the County of Midlothian, the County of 
East Lothian, the Royal Burgh of South Queensferry, the Parishes 
of Abercorn, Dalmeny, Ecclesmachen, part of Kirliston, Uphall, 
Eddleston, Newlands and West Linton. А Local Inquiry is to 
be held at a date to be fixed after the receipt of all objections and 
representations, which must rcach the Offices of the Commis- 
sioners (Gwydyr House, Whitehall, S.W. 1) before July зт. 

Meetings.— The next monthly meeting of the Birmingham and 
District Electric Club will be held on March 11, 1922, at 
7 o'clock at the Grand Hotel, Colmore Row, when a lecture 
will be given by Mr. A. Macaulay on Ball Bearings. The 
Fifth Ordinary General Meeting of the LE.E. (Scottish Centre). 
will be held at the North British Station Hotel, Edinburgh, 
on Tuesday, 14th inst., at 7 p.m. Paper: “ Telephone Line 
Work in the United States," by E. S. Byng. Copies of the Paper 
are exhausted, but Members are referred to the reprint now 
appearing in this paper. 


Larger Motor Ships. —l he striking advance of the motor ship 
has seldom been better emphasised than during the course of 
last month, when, in spite of the prevailing depression in the 
shipbuilding world, three oil-engined vessels of 14,000 tons each 
were completed on the Clvde. They are the largest and highest- 
powered motor ships afloat, and this fact is significant as showing 
the rcliance which shipowners are now placing upon very large 
vessels of this class. According to the March issue of ‘* Тһе 
Motor Ship," a number of similar ships are to be built, and it 
is gratifying that in this development British shipbuilders are 
easily leading the way. Since the beginning of the year motor 
ships totalling 90,000 tons have been completed, representing a 
considerably larger output than during the corresponding period 
а ycar ago. 

Birmingham.— The Annual Dinner of the Birmingham and 
District Electric Club was held at the Grand Hotel, Birmingham. 
on Friday, Februarv 24, Mr. Norman Deykin, President, 
being in the chair. Councillor Н. К. Beale, Chairman of the 
Electric Supply Committee of the City Council, replying to the 
toast of the ‘Сиу of Birmingham," remarked that enormous 
developments had taken place in the production of electricity 
in Birmingham during the past twenty-five years. In 1895 
half a million units of electricity were generated, as compared 
with 137 millions last year. By the time the Committee had 
developed all their schemes, the city, he thought, would be the 
largest generating authority in the country. Developments 
were about to take place on the eastern side of the city. They 
had not been able to supply all the power and light nceded, 
but with the aid of the new power-station at Nechells they hoped 
to proceed with important developments. If they succeeded in 
obtaining a big output, it might be possible to reduce charges, 


Trade Notes, 


An illustrated pamphlet dealing with the floodlighting of 
Messrs. Selfridge's new building (the first building to be so 
lighted in this country) has recently been issued by the General 
Electric Co., Ltd. The company have also issued a leaflet. 
No. Уз 720, giving particulars of a special offer of '' Witton- 
Kramer " portable electric tools now in stock. Also leaflet 
No. L2713, " Revised Prices of Witton Primary Cells and 
Parts.” 

From the бип Electrical Co, Ltd. (118-120, Charing Cross 
Road, W.C. 2), emanate various new lists. In No. 348 particu- 
lars are given of Sunlite and other reflectors for show window 
lighting; in No. 352 “ PFullolite ” and “ Daylight” gasfilled 
lamps are dealt with, as are also the Philips’ quarter candle-power 
Neon night lamps. The Sunco Insulation testing set is the 
subject of list No. 350sand the Super Switch Plug ot list No. 351. 

The London Electrical Co., Ltd. (1, Sherborne I.ane, King William 
Street, E.C. 4), have issued an abridged net Trade price list of 
bells and accessories, wiring supplies and cable, fittings, switch- 
gear for small power motors,etc. Thecompany further announce 
that they hold large stocks of E.L.M.A. lamps and invite in- 
quiries for all lighting, heating, cooking, power and telephone 
requirements. 

А. W. Beuttell, Ltd., makers of Linolite and Beuttell Systems 
of Strip Lighting, have moved to 53, Victoria Street, S.W. r. 
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SHAFT SIGNALLING SYSTEM FOR COLLIERIES.* 


By C. REMINGTON. 


_ The following standards have been compiled as represent- 
Ing views of a large number of colliery officials who have 
interested themselves in the subjett of the most generally 
suitable system of Visual Shaft Signalling :— 
(1) All signals should be capable of being operated at 
fast or slow speeds. E 
(2) All signals to be rendered non-cumulative either by 
means of a time limit device ot alternatively a special 
Sending Switch at the Onsetter's positions. 
(3 The “Меп” or Cautionary Signal to be retained 
until the end of the wind, and in case this signa! is 
given bv an onsetter during the wind to inform the 
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| The subject of Mine Shaft Signalling is dealt with in. 
lectric Bells, Alarms and Signalling Systems.” By H. 
- White. (Rentell, 35. 9d. post free.) 


going to ride during the next wind, this signal is not to 
be cancelled until the next wind has been completed. 

(4) А clear and precise Signal of Origin shal! be dis- 
plaved, i.e., the name of the level from which the signal 
originated, and, in the case of several levels or mouthings 
existing, any onsetter sending a signal shall not disturb 
any previous signal that may be on the indicator. 

(5) The Stop Signal of “Опе” given whilst the engine 
is in motion must show ‘‘Stop”’ only, and give a separate 
and distinct Audible Signal simultaneously. A system 
that finds favour in some cases is one where separate 
emergency Stop Kevs are used at the onsetter's position— 
in this case it is possible to give the signal of stop whether 
the winding engine is in motion or not. 
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(6) Provision to be made to enable any special order 
or Destination Signal to be shown throughout the wind. 
(This is not insisted upon in all cases.) 

(7) The system should be simple and designed in such 
a wav as to facilitate its application to any existing 
svstem, either electrical or mechanical. 

(8) It should be reasonably inexpensive. 

(9) Provision for repeating the last Action Signal on 
the Indicator by an authorised official after cancellation. 
(This is in case of dispute.) 

Taking as a basis of standardisation the opinions outlined 
above, it is shown how they may be met by one single 
system. 

Dealing with Condition No. 1. АП signals should be 
capable of being operated at fast or slow speeds. 

Any apparatus designed to switch from one contact to 
another at speeds up to a maximum of five signals per 
second must necessarily, be of low inertia. 

It was for this reason that in the author's earlier system 
series of relavs were employed, the armatures of which 
were very light in weight with a minimum of movement. 
The main disadvantage of relavs for this purpose is the 
number of contacts involved. The expert knowledge neces- 
sary in the making of connections and correcting defects 
which occasionally arise, add considerably to the cost of 
relay installation, and it was on this account that the 
author decided to use a selector step-by-step switch in 
place of relavs. | 

This particular switch was originally designed for auto- 
matic telephony, but with certain modifications it was 
readily adapted to shaft signalling, and responds perfectly 
to the signals. 
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Condition 2.—All signals to be rendered non-cumulative, 
either by means of a time limit device or alternatively 
a special sending switch at the onsetter’s position. The 
author has always been in favour of a time limit device 
to prevent cumulative signals, but it would seem that in 
certain cases preference has been expressed for a positive 
non-cumulative svstem, irrespective of speed of signalling. 
It therefore became necessary to design an injlicator to 
comply with either condition, and how this has been accom- 
plished will be best understood by a reference to the ex- 
ternal and internal wiring diagrams, Figs. 4 and 3. The 
external diagram illustrates how the special sending switch 
works at the cnsetter’s position. It is pulled down to the 
horizontal position for signalling and a cam fitted to the 
bearing of the key closes contacts A and Б, while the signals 
are being transmitted. Immediately a scquence of signals 
have been completed and the kev released the circuit between 
A and B will be broken. 
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Condition 3.—The “Men ” or Cautionary Signal to be re- 
tained until the end of the wind, and in case this signal 
is given by an onsetter during the wind to inform the Banks. 
man and Winding Engineman that men are going to ride 
during the next wind, this signal is not to be cancelled until 
the next wind has been completed. The ** Меп” Signal is 
one of the most vital features of all shaft signal svstems. 
It is provided for in a variety of ways, but in the author's 
opinion the highest factor of safety is attained where the 
signal “Men ” is displayed in full view of the winder during 
the whole time men are riding. There are systems in 
which the warning is set up on the indicator by signalling 
three and onlv cleared by the subsequent sending of a 
specific signal for coal. In such cases cancellation of the 
Cautionary Signal is not affected by anv movement of the 
winding engine, and the result attained does not comply 
with the condition that this signal should be automatically 
cancelled at the instant it has been complied with, and 
should not depend for its cancellation upon another signal 
being sent later. 

In the system now being demonstrated, the Cautionary 
Signal is retained throughout the wind, and in the event 
of its repetition during the wind, will remain displayed on 
the indicator unii! the end of the next wind. 


Condition 4.—In the author’s view it is essential that a 


i 


clear and distinct signal of origin be shown, and where | 


several levels or mouthings exist, апу onsetter originating 
a signal should be able to indicate the nature of that signal 
without disturbing any signals previously set up and still 
displayed on the indicator. 

In the svstem with which this paper deals, a separate 
indicator is utilised for each level or mouthing, which ensures 
that signals sent by any onsetter at any time will be 
independently indicated to the winding engineman irre 
spective of signals sent from the remaining levels, and on 
a section of the indicator particular to that onsetter's 
position. 

In one well-known signalling system on the market, one 
indicator only is associated with a number of levels and 
receives signals sent from any or all of them. Combined 
With it is a leve indicating panel, so that immediately a 
signal is transmitted, the point from which it originated 
is separately indicated on this panel. Provision is also 
made for indicating at the other onsetter’s positions that 
the svstem is in use at another point. 
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With the indicator now being demonstrated, it is optional 
which of these two principles is adopted, as by adding 4 
special lever indicator the present system can readily be 
adapted to serve any number of levels. Surveying the 
comparative cost of the two principles and disregarding 
reliability, let us take for example a four-level installation. 
In the one сазе we have a separate indicator per level, 1.е., 
four distinct panels; in the other there are only two panels, 
i.e., one for the banksman, the other for the remaining 
three levels. To these latter, however, we must add the 
extra cost of the level indicating panel, and of the three 
onsetter's engaged indicators, plus in some systems addi 
tional shaft wiring to cach onsetter's position. It will thus 
been seen that no great saving is effected by adopting 
the Single Unit Indicator, as against the Multiple Panel 
Principle. 

Condition 5.—- Another important feature—especially where | 
the single indicator principle is involved—is the "Stop 
Signal. This involves Condition 5 referred to in the earlier 
part of the paper, which stipulates that the “Stop” Signal 
given whilst the engine is in motion, must show “Stop 
only and be associated with a separate and exclusive audible 


-signal—a combination readily accomplished on the indi- 


Some systems employ a special stop 


cator under review. о 
which necessitates ап additiona 


key for this purpose, 
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common wire in the shaft cable, and the principle is equally 
applicable to this indicator. 

The advantage claimed for the separate key method of 
signalling “(ор ” is that if an onsetter transmits a signal, 
e.g., one to raise, and, prior to the engine starting, discovers 
he has made a «mistake, and should not have given the 
signal to raise, he has no positive means of correcting 
his error; should he again signal one, for instance, “ Raise" 
would appear on the indicator, and probably give the 
winder the impression of impatience, whereas by making 
use of the special Emergency "Stop Key” the erroneous 
signal would be obliterated and “Stop” alone be displayed 
whilst simultaneously a loud sounding bell in the winding 
engine room would ring continuously until reset by the 
engine winder. This sequence of operations is independent 
of the conditions of the winding engine at the time, whether 
in motion or at rest. 

Condition 6 calls for any special order or destination 
signal to be displaved throughout the wind. Although desir- 
able in the author's opinion, this condition has seldom been 
called for by colliery engineers. For this reason it is not 
complied with in the cabinet we have before us, but on 
а standard equipment provision can be made for any signal 
below No. 5 to remain on the indicator till the end of the 
sind if a customer so desires. At a slight additional cost, 
the functioning of the Destination Signal would be precisely 
the same as that of the “Меп” Cautionary Signal, i.e., it 
would be displayed in front of the winder until the cage had 
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reached the destination and the wind had been completed. 
Thus in the case of the winding men from the bottom to an 
intermediate level, the winding engineman would have the 
whole story in front of him. First he would receive the 
signal of three "Men" from the onsetter at the bottom, 
followed by the signal designating the level to which the 
men wish to ride. When the men had entered the cage he 
would receive the Action Signal, one to “Raise”; the banks- 
man, of course, would give the confirming signal two 
"Lower." The signals on the indicator would then be as 
follows :—Raise 1. Men 3 and, say, 7 for Pump Level 
together with the Signal of Origin, " Bottom." On the 
bank panel Level 2 would be displayed. Оп the first move. 
ment of the winding engine “ Raise 1” on the bottom panel 
and “Lower 2" on bank panel would be cancelled, whilst 
"Men 5 " and “ Pump Level 7”! would remain visible until 
the end of the wind. 1t will thus be seen that it is impos- 
sible for the winding engineman to overlook the fact that 
men are riding to the particular level at which he has 
been instructed to stop. 

Condition 7 states that the indicator should be consistent 
in operation and so designed as to be readily adaptable to 
any existing system, either electrical or mechanical. It will 
be readily seen that this indicator, which depends for its 
step bv step selection on the impulses received from a 
Master Relav, fully meets the condition. 

In the case of a mechanical system, a lever contact pull 
(Fig. 3) would be fitted to the Shaft Rope and electrically 
connected to the indicator. It must be understood that a 
time limit device discriminates between the various sequences 
of signals; this is quite satisfactory, however, and there are 
a number of installations similarly equipped which have 
been in satisfactorv service for a number of years past. 

Condition 8.—That any system should be reasonably in. 
expensive is, I think you will agree, covered in the system 
under review, especially if the various advantages and the 
facilities with which they can be secured are taken into 
account. With regard to the final design of this set, 
nothing is being spared to make it efficient and reliable at 
minimum cost of production. 

(To be continued.) 


THE BRITISH INDUSTRIES FAIR. 

The British Industries Fair, Birmingham Section, opened 
its third exhibition ul what is hoped to be the end of a 
serious depression in trade, but, although this general 
depression is reflected in a slightly decreased number of 
exhibitors, it is still an excellent show. 

The outstanding feature to a casual visitor was the 
exhibits bv trade associations. The stands of the Brass 
and Copper Tube Assocn., the Brazed Tube Assocn., and 
The Assocn. of Drop Forgers and Stampers are a lesson 
to other trades, and one feels that, had the electrical firms 
combined in a similar way, the result might have made a 
much more impressive effect upon the elusive foreign buyer 
about whom one has heard so much and seen so little. 
Some day perhaps the В.Е.А.М.А. ог the Е.Ю, А, may rise 
to the occasion. It may be that the time is not yet. 

The clectrical exhibits were neither large nor particularly 
impressive, but there was much of interest to be seen if 
one would but look for it. As might be expected in the 
Midlands, ornamental electric light fittings were well repre- 
sented bv such firms as Best and Llovd, Evered and Co., 
David Shanks, and .many others. The range was great, 
and the quality excellent, and there were many evidences 
that manufacturers had at last realised the improvement 
in public taste. 

Another well-represented section was electric heating and 
cooking apparatus. One missed some of the well-known 
names but there was an excellent range of small appliances 
such as kettles, toasters, bowl-fires, etc., and it is evident 
that, in design and finish, the English manufacturer can 


-more than hold his own with American products, whilst, 


from the engineering standpoint, the English product has 
always been in advance. The goods on the stand of the 
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Premier Electric Heating Co., Ltd., were an excellent 
example of British manufacture. 

The Metropolitan-Vickers Electrical Co., Ltd., had an 
excellent show of small domestic appliances, but the range 
was smaller than at previous exhibitions. 

The iamp firms appeared to be unrepresented except by 
Crowther and Osborne, who had an interesting stand. 

Small electric motors were displayed by Accles and Shel- 
voke, who showed many industrial applications of their 
well-finished products 

The Power Engineering Co., Ltd., showed tne Stechford 
motor and also the Warwick lighting set, for which they 
make considerable claims. 


Other lighting sets were shown by the Austin Co., Ltd., 
and Petters, Ltd., each of which was attracting a consider- 
able amount of attention. 


The Electro-Mechanical Brake Co., Ltd., had an excel- 
lent stand of сіг celebrated resistance grids and con- 
trollers. 

Fullers’ United Electric “Works, Ltd., showed a good 
range of accumulators, electric wires and cables, ebonite, апа 
manv varieties of electric hand lamps. Аз they were the 
only exhibitors in their line, the buying visitor to the fair 
had but little choice. 

Switch and control gear was well represented by Revrolle 
and Co., Ltd., whose stand well represented modern 
developments and tendencies in heavy ironclad gear for 
high-tension work. They also showed some exceilent cx- 
amples of mining gear, both air and oil break. 

W. McGeoch and Co., Ltd., had a good exhibit of un- 
mounted switches and fuses, with samples of their “ Unit" 
type boards and ironclad switches, with many examples 
specially designed for the Admiralty, and for inarine work 
generally. 

]. Н. Tucker and Co., Ltd., showed examples from their 
extensive range of lighting and power accessories, ironclad, 
teak-cased and open type switch and fuse gear, switch- 
boards, etc. In addition, numerous photographs demon- 
strated that the Coy. supplies such gear of any size fron 
the smallest up to 2,000 amps. А special feature was made 
of an entirely new range of small moderately-priced accumu- 
lator switchboards, designed for use with modern small pri- 
vate plants using low-voltage metal-filament lamps on the 
latest wiring systems. These boards are well made with 
first qualitv materials, and are competitive in price with 
manv inferior quality boards. Other new lines included 
5 amp. Handshield plug and wall sockets to British 
standard specification, patent cord grip Handshield B.S. 
adapter plug, 25-30 amp. Handshield plug and wall socket 
and push-bar operated B.S. switch lampholder. 

This year, Messrs. Tucker also showed their new quick 
make-and-break flat tumbler-switch of improved pattern in 
which simplicity is combned with robustness. It has an 
encased compression spring giving direct positive drive 
throughout the stroke. Further, there are special flexible 
centacts, an arcing partition of generous dimensions, with 
terminal screws and dead parts remote from where arcing 
takes place. Other flat switches offered for the first time 
included intermediate switches (for controlling the same 
light from any number of points), series-parailel switches, 
О.Р. switches for low voltage circuits, and "all or part” 
switches (for obtaining the whole or a portion of the lights 
with one switch). An interesting novelty was a practical 
working demonstration of the effects obtained with these, 
and also other Tucker switch controls. 

The Foster Engng., Co., Ltd.. showed transformers and 
ironclad switchgear, but in this line also one missed some 
well-known names. 

Electrical furnaces were shown by Handcock and Co., 
Ltd., and the Ajax Wvatt Furnace Co., who showed the 
Ajax Northrup high frequency induction furnace and the 
Heroult electric furnace for melting up to зо tons of 
steel. , 

The Premier Liectric Welding Co., Ltd., had an excellent 
stand of electric welding plants. 


An electrical visitor may be pardoned for wondering 


whether it is not time for the electrical industry to hold an 
exhibition entirely on its own account.  . 

It is now about nine years since one was held, many 
developments have taken place and much water flowed under 
London Bridge since that time. 


We are informed that all the electricity meters used on 
the various stands were supplied by Chamberiain and 
Hookham, Ltd., of Birmingham, the contractor for the 
wiring being Mr. W. C. Tackley. 


————— 


NEW DESIGNS OF ELECTRIC TABLE LAMPS. 


Four new designs of electric table lamps have 
recently been put on the market by the British 
Thomson-Houston Co., Ltd. (Mazda House, 77, Upper 
Thames Street, E.C.4), from whom further particulars 
can be obtained. These lamps are of artistic and 
handsome appearance and are considerably in advance 
of many on the market, The standard shown in Fig. 1 
is finished in antique bronze, the shade, which 15 19 in. 


FIG. 4. 


in diameter, being formed of eight panels of amber 
glass. Three pull-chain switch lampholders are pro- 
vided. The standard shown in Fig. 2 is slightlv 
smaller, the amber glass shade being 16} in. in 
diameter, while the lampholders number two. The 
finish may be antique bronze, Florentine relief and 
dark French brown. A. small standard of distinctive 
appearance is seen in Fig. 3, while an artistic unit for 
the writing desk is seen in Fig. 4. 
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Cover your 
cable risks 


T~ other words use Henley Cable only. It 
is the last word in science, in efficiency 


and security—your best insurance against 


worrying and costly interruption and 


breakdown. 


HENLEY 
Solid Rubber Cable 


is manufactured from the same grade of 
rubber as are the tyres of Motor Lorries. It 
will give the utmost s2rvice in those situations 
where Electric Cables have to undergo very 
rough usage. 
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Current Topics. 


ås an earnest admirer of Dickens and his works, I 
can always sense Dickensian humour in the happenings 
of to-day; when therefore I came 
across the following announcement 
in the one and only Daily Muil re- 
| cently, it reminded me of the 
immortal episode associated with the title of this 
paragraph. 


Bill Stumps, 
His Mark. 


“Post OrFice Fixp—Dvsry INVENTION THAT WAS 
Worth A FoRrUNE.—Some time ago in a clear out 
of old cupboards at the London General Post Осе, 
one of the staff engineers came across a rusty and 
dilapidated piece of mechanism. He cleaned it where- 
upon the name ‘ Whetstone, 1839,’ engraved on the 
apparatus became visible. He has now established 
the fact that this piece of mechanism is exactly the 
same in principle as that of the automatic telephone 
which was established a few vears agro at some tele- 
phone exchanges. The mechanism was really hidden 
treasure, for 20 years ago a United States firm took 
out a patent for an automatic telephone practically on 
the same principle and made a great success of it." 


In the Post Office the name of Wheatstone is im- 
mortal, and rightly so, for it is indelibly associated with 
the early history of telegraphy, but to credit Wheat- 
stone with the invention of the automatic telephone 
some thirty-six years before Alexander Graham Bell 
invented the telephone itself, and demonstrated the 
first practical model thereof, strikes one as scarcely 
Just to Strowger, the American undertaker who first 
conceived the principle of automatic telephony as we 
know it to-day in 1879. .There is another point about 
that “discovery? which needs some explanation. 
Admittedly the idea of a switchboard for interconnect- 
ng telegraph lines was an earlier conception than the 
discovery of the telephone, but here again the earliest 
recorded design of switchboard as applied to telegraph 
Circuits, and that of a very crude nature, is that of 
Dumont, a French engineer, and the date, 1851. 


Inasmuch as the fundamental principle of automatic 
telephony as we know it to-day is vested in the 
XSWitchboard '' and not in the telephone, it is dis- 
inctly humorous to imagine Professor Wheatstone 
devoting his energies in 1839 tq the perfecting of an 
Invention the need for which was not established until 
the telephone itself came into being, nearly forty years 
later. I have not had the pleasure of examining this 


treasure trove, but it would appear highly probable that 
it 1s one of the earlier models constructed by Cooke 
and Wheatstone in the development of the art of tele- 
graphy, and which culminated in the highly ingenious 
Wheatstone А B С apparatus, now superseded by the 
sounder, inker, and Wheatstone tape machines. In 
anv event, now that the automatic telephone has been 
officially discovered as an original Post Office invention, 
we long-suffering telephone subscribers may perhaps 
be permitted to enjoy its privileges to a greater extent 
than hitherto. 


The future of our industry, as viewed through 
German spectacles, appears somewhat depressing. In 
an attempt to foreshadow the future 
of the electrical manufacturing in- 
terests, Dr. Jastrow, in the Siemens 
Zeitschrift, states that for many years 
to come Europe will remain the prin- 
ciple market for electrical goods, and that not until 
the industrial conditions of Eastern countries have 
radically changed will they become capable of absorbing 
the surplus output of the United States and the Western 
nations. Before the war Germany manufactured 
electrical goods of a value of 17,500,000 in excess of 
her home consumption, whilst the United States and 
Great Britain each had an exportable surplus of 
£5,000,000 only ; other countries did not manufacture 
sufficient goods to meet their own requirements. 


Future of the 
Electrical 
Industry. 


Since the war conditions have altered very consider- 
Based on the output capacity of plants in 
1919, exportable surpluses of electrical 
£25,000,000, £,12,500,000, 
and £,35,000,000 respectively, for Germany, Great 
Britain, and the United States ; £6,675,000 in all for 
France, Italy, Switzerland, and Sweden, and 53,000,000 
for Japan. The United States and Germany being the 
two principal producers, will therefore, according to Dr. 
Jastrow, be in serious competition, and as extra- 
European countries will not be able to take the surplus 
output of these two countries, he thinks that the United 
States will endeavour to secure a market in Europe. 
If one is to take this pessimistic forecast seriously, we 
shall soon be literally making a living by taking in 
each other's washing. There is a silver lining, how- 
ever, and the enormous electrical power developments 
foreshadowed in various parts of the world will in- 
evitably afford an output for British goods in due time. 


ably. 
existence in 
goods are estimated at 


Failures in electricity supply still recur with disquiet- 
ing frequency, and it becomes more and more apparent 
| that the supply authorities concerned 
should make every endeavour to 
secure reliability of plant, mains, 
etc., as well as preserving the spirit of 
continuity of service among their station staffs. 
Already the gas interests are making capital out of 
these frequent failures, one contemporary devoting 
an editorial to the City breakdown of the Charing 
Cross Company. At least three minor cases were 
reported last week at Oswestry, Brierfield, and Levens- 
hulme respectively, and it is well to remember that 


every mickle makes a muckle. 


Electricity 
Breakdowns. 
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The American General Electric Company announces 
the development of a complete plant for producing two 
kilowatts of electrical energy at 200,000 volts. The 

equipment comprises a то h.p. motor, 

High Pressure. coupled to a 2,000-cvcle alternator; a 

main transformer; four 10,000 volt 
kenotrons; four filament transformers; two 100,000 
volt condensers; and a switchboard. It was probablv 
one of these little vest pocket sets which broke loose 
and spent an exciting day in Alaska recently. Advices 
received from Tanana, Alaska, record some interesting 
phenomena following a period of extremely cola 
weather. The air was very still and dry and heavily 
charged with ''juice." Two persons shaking hands 
experienced a severe shock. Telegraph and telephone 
lines sang and purred so loudlv as to be audible for 
several miles. Husbands kissing their wives were also 
treated to a shock. A local dog fight was brought to an 
abrupt finish by the short circuit which ensued when 
they came to grips, whilst ravens flving past one 
another through the rarified air set up “© atmospherics.” 
The job of wireless operator in Alaska must be rather 
interesting. 


Industrial lighting offers a wide field for discussion. 
The particular aspect dealt with by Mr. Gaster in his 
recent paper before the Illuminating 
Engineering Society was concerned 
with legislative measures, as recom- 
mended by the Home Ofhce Depart- 
mental Committee in this country and exemplified in 
the various American '' codes." After the experiences 
of the war, manufacturers in this country are apt to 
be restive under ‘‘ Government intererence," and, as 
Mr. Gaster remarked, legislative steps demand care ; 
they should not be taken until public opinion is ripe 
for them—until, in fact, we have arrived at the stage 
of “* Government by Consent."' 


Industrial 
Lighting. 


This phrase formed the kev-note of Mr. Gaster's 
address, and I think there will be general recognition 
that the Home Office is dealing with the matter in a 
verv wise and judicious spirit. The recommendations 
made in the interim reports of the Home Office 
Departmental Committee on Lighting in Factories and 
Workshops mav appear almost obvious to the expert, 
but thev are such as can readily be complied with, and 
would go a long way to remove the worst abuses in the 
use of light. 


Since the Illuminating Engineering Society started 
its work thirteen years ago the importance of good 
industrial lighting has been svstematically emphasised. 
We believe that the majoritv of manufacturers and 
workers now quite accept this view, and are onlv 
anxious to receive guidance. I am particularly 
interested to observe that the details of lighting con- 
ditions desirable for various industrial processes are to 
be studied by experts in conjunction with representa- 
tives of the industries concerned. This measure 
should not only lead to scientific solutions of the 
problem, but have a valuable educational effect. 


ELEKTRON. 


ELECTRICAL ENGINEERING—FINAL GRADE 


Solutions to Questions set at th» 1921 Examination of 
City and Gwilds Institute. 


By Epwanp Носнеѕ, B.Sc., A.M.IE.E. 


(Continued from page 112.) 


О. 12.—When specifying an automatic oil-break 
switch for protecting a given circuit, from what con- 
siderations would you decide its rupturing capacity ? 
What is the relationship between the rupturing capacity 
in kVA. and the current-carrying capacity in amperes 
of an oil-break switch connected to the bus-bars ofa 
large power-station ? 

A. 12.—The ampere rating of an oil circuit-breaker 
is that current at 50 cvcles or less that the circuit- 
breaker can carry continuously; but the rupturing 
capacity of an oil circuit-breaker is the maximum kVA, 
that the switch is capable of interrupting, the value of 
the kVA. being the product of the line voltage and the 
current at the instant of separation of contacts, and 
multiplied by 1, 2 or 1.73, depending upon whether the 
system is I, 2 or 3-phase respectively. 

When a short-circuit occurs at any point on a system, 
the current flowing into the fault depends upon the 
capacity and the impedance of the generators and upon 
the impedance of the line and apparatus between the 
generators and the fault. The resistance of electrical 
machines, however, is very small in comparison with 
their reactance, and will therefore be neglected in the 
problem under consideration. ~ 

The determination of the magnitude of the short- 
circuit current of an alternator is an extremely complex 
matter, depending as it does upon the value of the 
voltage at the instant of short-circuit, the regulation of 
the alternator, etc. The main consideration, however, 
is that the current suddenly rises to a verv high value, 
and then dies down to a steady value. Thus, the curve 
shown in Fig. 21 indicates the variation of current when 


е) 
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an alternator having a reactance drop of то per cent. 
on full load is suddenly short-circuited at its terminals. 
A modern oil-switch does not begin to break contact 
within 0.2 second, even when set for instantaneous 
operation, and consequently need not be capable of 
interrupting more than six times the F.L. capacity 0 
the machine. If the operation of the switch weré 
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delayed, say, 1.5 seconds, the breaking capacity would 
only require to be three times the F.L. capacity. 
Similar curves can be drawn for generators having 
T&actance drop of, say, I2, 15, 20, 30, 40 per cent., etc. 
Such curves can then be used for calculating the ruptur- 
ing capacity at any point in the following wav :— 
Suppose А, B and C in Fig. 22 to be 3,000 КУА 


FIG. 22. 


generators operating in parallel, each having a reactance 
of 10 per cent., the total plant capacity will be 9,000 
kVA. with то per cent. reactance. If a short occurs 
in any generator, the remaining gencrators will fecd 
into that machine; and if the circuit-breaker be set 
for instantaneous operation, the rupturing capacity of 
each of the circuit-breakers a, b and c will have to be 
6X 3,000 x 2 236,000 kVA. 


If d, e and f be the circuit-breakers for the feeders, a 
short-circuit on the feeder side of one of these switches 
would cause all the generators to feed into it, so that 
the "instantaneous " rupturing capacity of each of 
these switches must be 6x 3,000 X 3 254,000 КУА. It 
wil be noted that this rupturing capacity is quite 
independent of the normal current in the feeder; thus 
а feeder supplying the auxiliaries at a power station 
Tequires a circuit-breaker of the same rupturing capacity 
as the heaviest-loaded feeder on the system. 


Ifa feeder has a 1,000 kVA. transformer T having a 
Teactance of, say, 3 per cent., this reactance 15 equivalent 


ij 3 727 per cent. on the basis of 9,000 kVA. ; 


1,000 

and the total reactance up to circuit-breaker g is there- 
fore 10 +27 =37 per cent. By referring to the curves of 
short-circuit currents with different reactances, the 
factor corresponding to a reactance of 37 per cent. and 
à time interval of, say, 0.2 second can be obtained. If 
this factor came to 2.4, then the rupturing capacity of 
ы g would have to be 2.4 х 9,000 =21,600 
ҮА. 

From the above remarks, it follows that the rupturing 
Capacity of an oil-switch connected directly to the bus- 
bars of a generating station depends upon the total 
kVA. of the generating plant, the regulation of the plant 
ànd the time lag for which the circuit-breaker is set to 
operate; and that it is independent of the ampere 
tating of the circuit-breaker. 


(To be continued.) 
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THE DULY MAIL IDEAL HOME EXHIBITION. 


(Concluded from page 120.) 

The “Holiday” dish washer consists of a evlindrical metal 
container on three legs so designed that it can be placed 
in any position, after being rolled there, if necessary. Pro- 
vision is made for the washing of a 6-piece dinner service, 
the pieces being arranged in а verv strong wire frame and 
on to them rotating streams of hot water are directed 
through a central stem of special design. The water is 
stored in a well at the bottom, to which it returns through 
a wire trap which collects all sediment. Thus only clean 
water is projected on to the dishes. The machine: is filled 
through a rubber tube, which may be attached to the hot 
water tap. Further, it empties itself direct into a sink, via 
a metal tube. When washed, the dishes may be rinsed 
with fresh water and allowed to stand in the machine to 
dry. About three minutes are necessary for washing and one 
minute for rinsing. At the Sun Company's Stand is also 
to be seen the ** Reco” kitchen-table ‘unit, which is a 
kitchen-table, with under shelf, provided with « 1/6 h.p. 
motor, driving through a planetary gear-box and couplings 
of patented construction, a cake-beater, bread hook, wire 
whip, food chopper, ice cream freezer, grinding and buffing 
equipment. In the dining-room section there are to be seen 
examples of the excellent designs of ‘‘ Sunco " fires; the 
standard ** Sunshine " vacuum cleaner, which is now fitted 
with an improved coupling for use with attachments; and 
other electrical appliances of utilitv. 

Other electrical exhibits in the gallery include a demon. 
stration of ** Universal’? domestic labour-saving appliances 
by L. G. Hawkins and Co., Ltd., at Stand No. 2, while 
some electrical apparatus is to be found on Stand No. 5, 
by А. W- Gamage, Ltd. A complete range of motors and 
electrically driven sewing machines may be seen at Stand 
No. 7, which is occupied by the well-known Singer Sewing 
Machine Co., Ltd. The Northern Steel and Hardware Co., 
Ltd., exhibit on Stand No. 10 the " Laundry Queen" 
washer, the *' Northern ” electric vacuum cleaner, as well 
as irons, radiators, etc.; included also are examples of 
the “ Genii” electric boiler of 500 watts—described and 
illustrated in our last issue. The Electric Suction Cleaner 
Co. (Proprietors: Scholey and Co., Ltd.) demonstrated on 
Stand No. 39 their '' Crovdon "' vacuun cleaner. 

Beatty Bros., Ltd. (Stand No. 41) include in their wash. 
ing machine exhibit examples of the * Time Saver;" and 
at Stand No. 43, Frank Feesey and Co. show the 
" Cascade " washer and wringer, the '* Cascade" ironer 
and the ''Cascade" drying cupboard. The “ Eureka ” 
vacuum cleaner is demonstrated by the Electric Appliances 
Co., Ltd., at Stand No. 48, and a varied display of wash- 
ing machines тау be inspected on Stand No. 50, where 
J. H. Connor and Son, Ltd., are represented. The 
* Hoover " suction cleaner is to be seen on Stand No. 54; 
and an instructive collection of domestic appliances, including 
dish washers, clothes washers, ironers, vacuum cleaners, 
universal motors, sewing machines, lighting fittings, etc., 
manufactured by the Western Electric Co., Ltd., with 
the same care that thev bestow on telephones, is to be found 
on Stand No. 57 ,where many of the devices may be 
seen in operation. 

After noting the large and small “ Nilfisk ” suction 
cleaners on Stand No. 65 (Gillespie апа Berles), we come 
on the next Stand to the exhibit by Electrical Utilities, 
Ltd. Here is to be found the ** Lightning ” electric oven, 
“ Utility” current limiter, '** Dim-RBright ” adzptor fitting 
and the “ Utility "' cooker-radiator that have recently been 
described fullv in our columns. Each unit of the latter is 
made for 730 or 1,000 watts, and any number of units may 
be easilv connected together with the requisite controls so 
that bv the addition of a portable oven all cooking operations 
can be carried out in a very eflicient manner. Electric irons, 
kettles, ete, are shown on this Stand. Among the wide 
collection of labour-savers on Stand No. 68 are such electric 
appliances as irons, toasters, grills, coffee percolators „ete. 
This Stand is occupied by G. E. W. Crowe—British Cana- 
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dian Export Co., Ltd. (of Canada) Тһе ‘ Apex," 
* Econo" and *‘ Santo” vacuum cleaners, and the 


* Rotapex ” clothes washer and double roll ironer, as well 
as the ''Allafort " electric gramophone are shown by 
Duncan, Watson and Co., on Stand No. 72. 

Besides the light but convenient and effective “ Electro- 
lux” suction cleaner, which as our readers should know pos: 
sesses several points of novelty, Electrolux, Ltd., show on 
Stand No. 76 an interesting machine for floor polishing. The 
Washing-Up Machine Co., Ltd., include electrically ariven 
washing-up machines in their wide range of machines of 
this class for small or large establishments (Stand No. 80); 
other machines are shown by the Blue Bird and Simplex 
Electric Co. on Stand Ко. 3. 

Little novelties may be seen on Stands Nos. 115 and 116. 
On the former, the British and Allied Electrical Agency, 
Ltd., have examples of their “Bogey” hand-lamp, Which 
lights when lifted off the table or when the ** continuous "' 
switch is closed; and in the latter Manuel Lloyd and Co. 
have among their household appliances a neat miniature 
lighting set. 

Before concluding this brief account of the electrical 
exhibits (which, it will be appreciated, are numerous and 
varied, and, whatever other result they have, they cannot 
fail to impress the numerous visitors to the exhibition with 
the importance of electricity in the modern house) addi- 
tional reference should be made to the Stand of Siemens 


"LT. 
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SieMENS’ STAND No. 97. ' 

Bros. and Co., Ltd., on the ground floor. Included in their 
exhibit is a model in which the application of the **Stannos" 
svstem of wiring to housing schemes is demonstrated. This 
explanatory model shows a transformer installed in the 
nearest cottage to the main power cable. From the L.T. 
side of this transformer a ''Stannos conductor 1s carried 
along the outside walls of each group of cottages and the 
supplv tapped to each cottage through the main wall. 
Between each group of cottages the " Stannos |. main 15 
buried directly in the ground. 

One of the advantages derived from this arrangement 
for groups of cottages is reduction of cost, as the svstem 
dispenses both with the necessity for opening the road and 
laving a main cable as well as opening trenches for laying 
the service wire into each of the cottages, the interiors 
of which can be wired on the *'Stannos"' system. In several 
housing schemes which at present are in progress this 
method is being adopted. 

pm———— S A-— 


« Qutline of Science.""—Part о, of this well printed Newnes 
publication is quite a natural history number an d deals with the 
development of many of the curious forms of mammals. It 
will be very fascinating reading to those who teke an intercst 
in this particular subject. 
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A CONTRACT FOR PUMPING MACHINERY 


We are glad to learn that the Public Works Ministry, 
Cairo, have awarded a contract for pumping machinery 
required at Atf, in Lower Egypt, to the Associated British 
Manufacturers (Egypt), Ltd. We understand that there 
was keen competition from a number of Continental firms 
for this order. The English Electric Co., Ltd., will supply 
four Willans-Diesel engines, each direct coupled to a Gwynne 
pump capable of pumping 6.4 cub. metres of water per sec. 
The electric power plant will consist of two Vickers-Petter 
semi-Diesel engines direct coupled to generators of the 
English Electric Co.'s make. The Patterson Engineering Co. 


will suppiy the filtering plant, Messrs. Glenfield and Kennedy 
the large sluice valves. | 


TELEPHONE LINE WORK IN THE 
UNITED STATES. 


By E. S. BYNG. 


(Continued from page 127.) 


(7) Drop WIRING. 


Several stages in the development of distribution methods 
have been traversed since the days when distribution was 
effected by means of large numbers of open wires supported 
upon high poles. Now the standard method is to erect short 
poles (20 to 24 ft.) in the alleys within blocks or in the 


‘roadways; from these poles covered drop-wires ате run 


direct to the subscribers’ premises. 

In “ihin” areas, where the telephone density does not 
justify external or internal block cabling and wiring, а 
carefully designed aerial cable system, liberglly provided 
with cable terminals, forms an economical system of dis. 


terminal 


Yi te us. 
— ЖОГА 


{ 
Less б. М 
сев than 50 Porcelain 
knob affixed to 
wall with wood screws 


Fic. 29.—Drop WIRING. 


tribution. It is far more effective than the provision of 
a few distribution poles connected direct to underground 
cables. Plant of this type is neat and inconspicuous, and 
does not raise any objections on zesthetic grounds, with the 
result that the necessity for underground work may remain 
dormant for many years. At one time the underlying 
principle was that cables should be tapped as little as pos 
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sible, but to-day there is nothing to be feared from a multi- 
plicity of cable terminals which makes possible a system 
of covered drop-wire distribution. 

The terminal is a vital part of the distribution system ; 
therefore it has been carefully and substantially designed. 
Types Nos. 8 and 14 are now used exclusively. As their cost 
is onlv a small part of the total expense, there has been 
no temptation to sacrifice efficiency for cheapness. 


The number cf opening-out points depends upon the 
density of the subscribers' lines, but a liberal use of ter- 
minals is favoured in order to avoid running covered wires 
parallel with the main cable, Speaking generally, a ter- 
minal is used if доо ft. of drop-wire will thereby be saved. 
Hence if it is expected that three subscribers’ lines will 
radiate from each pole, a terminal is fitted initially on 
each pole, or at least on each alternate pole. 


In addition to the factor of annual cost, another import- 
ant element enters into the question of terminal versus 
drop-wire, viz., the number of men engaged and the time 
spent on installing the subscribers’ lines. By the generous 
provision of terminals, the size of the gang is reduced to 
a minimum. One man, with an assistant, can compiete 
a drop-wire installation in a surprisinglv short time, as 
all that is required is to tap a cable terminal at the front 
or back of the subscriber's premises and connect the lead 
thereto. Each drop-wire gang is usually supplied with a 
small motor van which carries all the materials and tools 
likely to be required. Such a gang can install, on the 
average, 8 to 10 lines in an 8-hour day. | 

No attempt is made to taper short lengths of distribu- 
tion cable. It is claimed that such cable—usually 50-pair 
—must be regarded as similar to a раз or water main; 
something to be tapped for a subscriber's circuit at any 
point along its length. An 11- or 16-pair cable terminal is 
the usual size fitted, and some of the circuits are made 
available at two or more terminals in order to increase 
flexibility and avoid subsequent changes in arrangement 
of circuits. 


The use of a large number of small cable terminals 
reduces the length of the subscriber's loop to a minimum. 
The policy of employing drop-wire of high grade material 
has been adopted. The type now employed has a normal 
life of at least 10 vears, and is used over and over again. 
When recovered, drop-wire is sent to the stores and is 
examined, the bad pieces are cut out, and the remainder 
reointed ready for re-issue. 


Drop-wires are terminated on small porcelain “knobs” 
Which are carried bv small rectangular galvanised brackets. 
The letter are attached either directly to the pole or to the 
guard-arm fitted on a joint-use pole. They carry one or two 
knobs and drop-wires as required. A similar galvanised 
bracket is Axed on the subscriber's premises, and a direct 
lead into the building is then generally obtained as shown 
in Fig. 29. If this arrangement is inconvenient, an addi- 
tional bracket is fitted, or the drop-wire is taken along the 
face of the building in small bridle rings. A porcelain tube 
18 Inserted at the point of entrance to the building. А 
termination of this description is jointless, as it is taken 
direct from. the cable terminal bv wav of the pole bracket 
and the house bracket to the window block fitted inside the 
subscriber’s premises. It has a great advantage over open- 
Wire distribution, where at least two changes are made— 
rom cable to open wire, and from open wire to leading-in 
table—and where cross connecting may be necessary if the 
Wires are brought from the end of the arm. 


The advantages claimed for this drop-wiring method of 

‘stribution may be briefly summarised :— 

(1) Short poles may be used, as foliage and other obstruc- 
tions do not affect covered drop-wires in the same way 
as they would open wires. | 

(2) Pole arms are not required, and the system of brackets 
and insulators involves the minimum of material. 


(3) There is iess danger of contact with high-tension 
Wires, 


| 


(4) Short-circuits and contacts are avoided, and there- 
fore maintenance costs and interruptions to service 
are reduced. 


(5) The subscriber's loop between the terminal and the 
subscriber's premises is free from joints. 

(6) The possibility of *"humming" is lessened. 

(7) Induction effects are reduced, as the wires are perfectly 
transposed. 

(8) Telephone service can be supplied at short notice. 


(9) The cost of running individual circuits after the main 
scheme has been completed is small. 


In regard to (4) it might be mentioned that the last span 
of open wire is alwavs a source of many faults; in fact, 
It has invariably more than a proportionate number of 
faults. 


“TRANSPORT. 


Motor transport is much more largely used on telephone 
work in America than in England for the following 
reasons :— 

(a) The initial cost of trucks and cars is less. 

(b) Petrol is retailed at about one-third the British price. 

(c) Greater distances have to be covered. 

(4) Construction and maintenance hands are paid at very 

hig rates. 

(e) It is difficult to obtain convenient accommodation in 

country districts. | 

Under the conditions existing in America, in fact, 1t is 
a comparatively simple matter to prove economy by the use 
ef motor transport. In country work, instead of construc- 
tion hands camping out, arrangements are frequently made 
to board them at the nearest village, from which thev 
are conveved to the site of work each day. Three-ton trucks 
are used for this purpose and also for the transport of small 
bodies of workmen, tools, and materials from one point 
to another during the course of the dav. 

Each gang foreman, who тау control from то to 20 
men, is usually supplied with a two-seater car, fitted with 
a box body. This enables him to supervise the work closely, 
and also to convey the small stores which тау be required. 
Motor cvcles are used to a limited extent for maintenance 
purposes, but not on construction work, for which they are 
not considered reliable or adaptable. 

The truck used by an overhead construction gang is 
fitted up as a travelling store-room. Along the two sides 
of the truck small partitions are provided for carrying the 
stocks of bolts, insulators, screws, etc., which are required 
for a large job. "The necessitv for issuing small quantities 
from the main stores during the progress of the work is 
thus avoided. The truck is also designed to carrv ladders, 
ropes, tree-cutters and other gear. A first-aid box is 
carried on every gang truck. 

The amount of “dead time?’ on construction work has 
been greatlv reduced through the use of these trucks. Even 
in town work thev are most useful, as they convey men and 
stores direct to the site of operations in the shortest space 
of time. 

The great use made of transoort bv the telephone com- 
panies has necessitated the building of large garages and the 
employment of a special staff of men for dealing with 
repairs. The N.Y. Telephone Co., for instance, has a fleet 
of over 1,0:0 vehicles of various descriptions, and a staff 
of 250 engaged on maintenance and repairs. Nevertheless, 
the companies are satisfied that such expense is fully justi- 
fied by the resulting improvement in efficiency. 


(To be continued.) 


Cheap Electric Cables.—We have pleasure in directing hte 
attention of our readers to the advertisement of Mr. Lake which 
appears in our prepaid columns. Those who are on the look out 
for bargains in cables, whether for electrico] use or even for uses 
other than electrical, will find that he can make some very special 
offers. 
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NOTES ON WATER POWER DEVLELOPMENT.* 
Dv Pror. А. Н. Gipson, D.Sc. 
(Continued from page 115.) 
. The capacity of individual units has been increased 
rapidly dur'ng recent years, and at the present time units 
having a maximum capacity of 55,000 h.p. under a head 
of 305 ft. are being installed in the Queenston-Cheppewa 
project at Niagaia, while units of 100,000 h.p. are projected 
lor an extension e! the same plant. | 

These modern high-power turbines are usually of the 
vertical shaft, single runner tvpe, with the weight of the 
shaft, runner, and generator carried from a single thrust 
bearing of the Mitchell type. This type lends itself to a 
simple anc efficient form of setting, while the friction losses 
in the turbine are extremely low.. Ав a result of careful 
overall design it has been found possible to build units of 
this (үре having an efficiency of approximately 93 per 
cent. | | 

One of the great drawbacks of the low head turbine in 
the past has been its relatively slow speed of rotation, 
which necessitated either a slow speed and consequently 
costly generator, or expensive gearing. Ав a result of ex- 
periment it has, however, beea possible so to modify the 
form: of the runner as greatly to increase the speed of 
rotation under a given head without seriously reducing the 
efficiency. | | | 

Investigations in this direction аге still іп progress, and 
promise to give rise to important results. At the present 
time, however, turbines are in existence which are capable 
of working efficiently at speeds at least five times as great 
as would have been thought feasible ten years ago. 

. The non.provision of a suitable pipe line has, until recent 
vears, tended to retard the development of plants for very 
high heads. Under such heads the necessary wall thick- 
ness, even with a moderate pipe diameter, becomes tov 
great to permit of the use of riveted joints. Recent develop- 
ments in electric welding and oxy-acetylene welding have, 
however, rendered it possible to censtruct suitable welded 
pipes, and by their aid, and by the use of solid drawn stecl 
pipes in extreme cases, it has been found possible to har- 
ness some very high falls. The highest as yet utilised is 
at the Fully installation in Switzerland. Here the working 
head is 5,412 ft., corresponding. to a working pressure of 
2.360 Ib. sq. in. The pipe line is 19.7 in. in dia. and 13 in. 
thick at its lower end, and each of the three Pelton wheels 
in the power house develops 3,000 h.p., with an efficiency 
of 32 per cent. | | 

Until comparctively recently the Pelton wheel was looked 
upon as the only practicable turbine for high heads, and the 
use of the Francis turbine was restricted to heads below 
about доо ft. ‘This was due partly to the fact that a re- 
action turbine of comparatively small dimensions gives a 
large output under a high head, and except in turbines of 
comparativeiv darge power the water passages become very 
small, and the friction. losses їп consequence large. 

A further and more important reason for the general 
choice of tne Pelton wheel for high heads was the fact that 
in the earlier Francis turbines, when operating under heads 
involving high speeds of water flow, corrosion of the runner 
was very serious. This corrosion is now generally 
attributed to the liberation of air containing nascent 
oxvgen, at points where eddv formation causes regions of 
low pressure. Careful design of the vanes has enabled this 
to be largely prevented in modern runners, and in conse- 
quence the field of uscful application of the Francis turbine 
has been extended until at present turbines of this {уре are 
operating successfully under a head of 8zo ft., and this 
limit will probably be exceeded in the near future. 

The great increase in all constructional costs since 1914 
has increased the cost ol the average hydro-electric plant by 


7 ж Abstract of Address by the President of the Engineering 
Section, British Association, at Edinburgh, 192r. 
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something -f the order of 150 per cent., and since the cost 
ої energy produced ‘by such a plant is mainly due to fixed 
charges on the capital expenditure, this cost has gone up 
in an even greater ргорогиол owing to the higher interest 
charges row demanded. 

lt is true that the same increased cost applies within 
narrow limits to the output from every steam plant erected 
since the war, and the relative position of tne two types 
of power plant with coal at about 25s. per ton is much the 
same as before the war, 

‘The fact remains, however, that a newly-constructed 
hydro-electric plant has often to compete in the market 
with a steam plant built in pre-war Gays, whose standing 
charges are comparatively low, and in order to enable it to 
do so with success the constructional cost must often be 
reduced to a minimum compatible with safe and efficient 
operation. With this in view many modifications in design 
and construction have been introduced in recent plants, but 
there would still appear to be ample scope for investigation 
into the possibility of reducing the first cost by modifving 
manv of the details of design and methods of construction 
now in ccimmon use. 

Among recent modifications 
mentioned :— 

1. The elimination of the dam in storage schemes in 
which natural lechs cr reservoirs are utilised, this 
water level being drawn down in times of drought 
instead of being raised in times of flood. This re- 
duces the cost of construction appreciably in 
favourable  circumstancees, and eliminates the 
necessity for paying compensation for flooding of 
the land surrounding the reservoir. 

2. The substitution, where feasible, of rockfill dams for 
those of masonry or monolithic concrete. 

3. The introduction of outdoor installations with the 
minimum of power house construction. 

4. The simplification of the power plant. 


. Some progress has already been made in these directions, 
and it is probable that experience based on recent installa- 
tions and experimental investigations will enable consider. 
able further progress to ре made. 


in this direction may be 


Research in Н ydro-Electric Problems.— There аге few 
branches of engineering in which research is more urgently 
required and in which it might be more directly useful. 

Among the many questions still requiring investigation 
on the civil and mechanical side may be mentioned :— 


т. Turbines.—Investigation of turbine corrosion as 
affected by the material and shape of the vanes. 

Effect of erosion due to sand and silt. 

Resistance to erosion offered by different materials and 
coatings. | 

Bucket design in low head high-speed turbines. 

Draft tube design. 

Investigation of the directions and velocities of flow in 
modern types of high-speed turbines. | 
Investigation of the degree of guidance as affected by the 

number of guide and runner vanes. 


4 Conduils and Pressure Tunnels.—The design of large 
pipe lines under low heads with the view of re- 
ducing the weight of metal. The investigation of 
anti-corrosive coatings, so as to reduce the 
necessity for additional wall thickness to allow for 
corrosion. 

Methods of strengthening large thin-walled pipes against 
bending and against external pressures. | 

Methods of lining canals and of boring апа lining 
pressure tunnels.” 

Effect of curvature in a canal or tunnel. 


3. Dams.— Most efficient methods of construction, and 
l best form of section especially for rockfill and 
earthen dams. 


Best methods cf producing water tightness. 
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4. Run-off data.—Since the possibility of designing an 
installation to develop the available power efficiently 
and econcmically depends, in many cases, essenti- 
ally on the accuracy of the run-off data available, 
the possession of accurate data extending over a 


long series of years is of great value. 


(To be continued.) 


A PROGRESSIVE CONTRACTOR'S 
SHOW ROOM. 


We have referred on previous occasions 
to the very commendable enterprise of 
Iroughton and Young, electrical contrac- 
tors, of 143, Knightsbridge, S.W.1, who, 
moving with the spirit of the times, have 
opened a fine showroom. We are now 
enabled to illustrate this, and brief 
examination will show that a wide range 
of representative manufactures are on view 
in attractive surroundings. Besides delight- 
ful fittings and accessories, there are elec- 
tric fires, kettles, cookers (by Belling, Jack- 
son, etc.), labour savers, including the 
“electric kitchenmaid," which beats eggs, 
serves soup, grinds coffee, and does many 
other jobs besides. Of course, ,. vacuum 
cleaners, washing machines, etc., are 
among the devices being pushed by the SS 
firm, who are to be congratulated on their 
courage in launching out in expensive - 
premises where rents are high, rates are 
nearly as high as the rent, and the pro- 
spective profits are not so high as in the 
classes of goods usually shown in this 
district. However, as soon as contractors 
feel assured of a square deal from supply 
authorities апа manufacturers, we do not 
doubt that they will enter into their part 
of the work with enthusiasm and zeal. 


Questions and Answers by 
Practical Men. 


RULES. 
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‘wmpetitice replies in this column. 
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, mmencing with Question No. 101, a Diploma of Merit will be awarded 
4 ће siz competitors who win the first or second prize the most times 
ps the next twelve months. 

бз words “ Questions and Answers,” от “Q” and “ A” should be 
ea at the top left-hand corner of all letters intended for this column. 


Y QUESTION NO. 135. 
desire to make a liquid starter for starting motors, 
“+ In the case of emergency. The average size motor 
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is 50 h.p. at 440 volts. Can any reader help me with the 
constructional details ?—*' IGRANICc.”’ 


QUESTION NO. 136. 

I desire to make a former for a 10 h.p. direct current 
motor. The armature is wave wound, four pole, 460 volts. 
I would appreciate the assistance of your readers.— 
'* WINDER.” 

(Replies to Questions Nos, 135 and 136 must be received 
not later than March 25, 1922.) 
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Important Late News.—It will be of direct interest to a very 
large number of our readers who are connected with electrical 
installation work to know as the result of energetic representa- 
tions made by the E.C.A. and other associated interests to the 
Board of Education that the City and Guilds of London Institute 
should be permitted to hold an examination in grade 1 of 
Electrical Installation work this year, such permission has been 
granted and the C. & G. Inst. has agreed to hold the above 
mentioned examinations on Tuesday, May 2, and Saturday, 
May 6. The concession Comes; Jate in the day as entrics have 
to be sent in not later than Monday, March 20. Itis hoped, 
however, that every effort will be made by the Education 
authorities to enter as many students as possible for this exam. 


and thereby justify the efforts of those through whom this 
concession has been obtained. We feel that the thanks of the 
electrical industry are justly due to those who have so persis- 
tently voiced the need for the re-instatement of this exami- 
nation. This point having been gained is it not possible for 
the same privilege to be granted in respect to grades 1 and 2 
in Electrical Engineering ? These exams having proved so 
exceedingly advantageous to the budding clectricians, 
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Various Items. 


Kingston-upon-Thames.—The Corporation are holding an 
electrical exhibition at the Baths Hall, Wood Street, from April 
3 to 8 inclusive, тї a.m. till 10 p.m. 

Hackney.— The whole of the space available for the electrical 
exhibition, April 24 to 29, has been taken up. There should 
be a good display therefore of lighting, cooking, heating and 
power equipment for the home. 

Bruce Peebles.— The Annual Report states that during 1921 
the output from the works was the largest in the companv's 
history. The accounts too are very satisfactory, and permit 
of a dividend of то per cent. on the Preference shares, and то 
per cent. on the Ordinary shares, plus a bonus of 5 per cent. 
All reserve accounts are well looked after. 

Biackpool.— The Tramways Committee have accepted the 
tender of the Gerera! Electric Co., Ltd., for one 1,000 kw. 
rotary convertor ; and that of the English Electric Co., Ltd.. 
for two 300 kw. rotary convertors; as well as the tender of 
Messrs. Higginbottom & Mannock for the supply of one 25-ton 
overhead clectric travelling crane. 

E. D. A. Salesmanship Conferences.—The last of the present 
series takes place to-day (March 17) at 7.30 p.m. The subject 
for discussion is '' Salesmanship in relation to Showroom Dis- 
plays and Demonstrations,” the introductory peper being given 
by Mr. A. C. Bostel under the Chairmanship of Mr. Н. Marryat. 
The place of meeting is the Chartered Inst. cf Patent Agents, 
Staple Inn Buildings, W.C. r. 

Salford. Mr. J. A. Robertson, who came as clectricai engineer 
to the Salford undertaking from Dundee, has resigned on account 
of the large amount of consulting work he has in hand. He 
has oftered to help the Corporation as a consultant, an offer of 
special value in view of the erection of a super-station at Age- 
croft end general expansion. 

Finsbury Technical College and Old Students’ Magazine—The 
February issue recently to hand shows what the Association is 
doing to draw together all old students of Finsbury and records 
the doings of a good number of members. As such ал Association 
as this is the only means of keeping old students in touch with 
one another, all who have not yet joined should write at crce 
to the energetic secretarv, Mr. H. P. Guy, at 74, Silver Strect, 
Edmonton, London, N. 18. 

Batti-Wallahs.— Preceding the Annual General meeting гї 
2.30 p.m., on Monday next, the 20th inst., a special luncheor. 
has been arranged for 1 o'clock at the Holborn Kestaurent. 
—-——The rith Annual Diinner (Ladies' Night) takes place at the 
Holborn Restaurant on Friday, the 31st inst. Single tickets, 
125. 6d. Double tickets, 23s. The Hon. Ent. Secretary, 
Batti-Wallahs Society, 37-8, Strand, W.C.2, 1s naturelly 
desirous of strong support and he would, we are sure, appreciet 
prompt replies from all Wallahs. 

Electricity in Collieries.—If any reader of Electricity who 
is engaged on colliery electrical work, has not yet purchased 
a copy of the Practical Electrician's Pocket Book for 1922,he 
should do so at once, because the chapter on Electricity in 
Coal Mines is certain to be of direct interest—and value—to 
him, It was specially written for the book by a gentleman 
who is intimately associated with the Institution of Mining 
Electrical Engineers, and may be looked upon as authoritative. 
The price of the pocket book is 3s. 44. net, post free, from 
S. Rentell & Co., Ltd., 36, -Maiden Lane, London. W.C. 2. 

Meetings.—The Inst. C. E. will meet at Great George Street, 
Westminster, S.W. т, on Tuesday, z21stinst., ato p.m. Paper :— 
'' All-Electric Automatic Power Signalling оп the Metropolitan 
Railway," by Wiliam Willox, M.A., M.Inst.C.E. 'The 
Jvnior Inst. of Engineers will meet on Friday, 17th inst., at 
Caxton Hall, at 8 p.m., Lecturette : '" Power Factor Improve- 
ment," by G. H. Ayres (Slides). Also on Friday, 24th inst., at 8 
p-m., Question and Genera] Discussion meeting. And on Friday 
31st inst., at 8 p.m. Lecturette; “ The Steel-melting Shop," 
by D. Р. Dickinson (Slides). 

l. E. E.—A special general meeting of Corporate Members and 
Associates is called for the 23rd inst., at’5.45 p.m. The business 
is purely formal in connection with th? trausfer to the Chartered 
Institute of the remainder of the liabilities of the old Institute. 
A permanent wireless aerial һа" been installed on the I.E. EF. 
building, for reception purposes, The span between strain 
insulators is 113 feet. The down-lead from the aerial to leading- 
in insulator (outside) 1s 63 feet, and hence to floor of Lecture 
Theatre, 44 feet —making 107 feet in all. The effective length 
of aerial (down-lead plus 2 span) is therefore 163.5 feet, and the 
natural wave length approximatelv 200 metres. 
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Patriotic Labour.—Considerable feeling has been aroused ir 
Leeds over the decision of the Corpn. Electricity Committee to 
place orders on the Continent for a considerable number of 
electricity meters. A member of the Committee, who is а 
Labour leader, states that there is a ring in this country which 
demanding 45s. 6d. per meter, whereas in Germany meters сап 
be bought for 23s. та. carriage paid ; in Switzerland for 27s. 4d, 
and in France for 32s. od. Rather is it not the fact that Labour 
by doing all it can to keep wages at an uneconomic level is 
making production costs too high ? Further it is a peculiar 
policy to do this and then buy cheaper foreign goods which art 
made by lower paid labour. 

Service Notes.— Mr. Amery, replving in the House of Common 
to Sir C. Kinloch-Cooke, said the Admiralty are fully aware oí 
the lack of promotion in the electrician branch, which is due te 
the present authorised establishment being considerably over. 
borne. Two officers of this electrician branch serving in HM 
ships '" Ambrose ” and “ Lucia " were withdrawn, as the comple 
ment of these vessels does not provide for warrent electrician 
being borne. These withdrawals do not cause vacancies. 
During the last eighteen months four retirements of officers of 
the electrician branch have taken place, but as the number 
now borne are considerably in excess of the authorised establish- 
ment it is not possibl^ to make any promotions in the vacancies 
The whole question of the establishment of warrant officers to 
be maintained will be further considered shortly. 

Smoking Concert.— The members of Electro-Harmonic Society 
held the last smoking concert of the season at the Great Hall. 
Cannon Street Hotel, on Friday, the roth inst., when Mr. A. А. 
Campbell Swinton presided over an excellent gathering of 
members and friends. There was no doubt about the excellence 
of the programme which was arranged, it was thoroughly first- 
class, aud Mr. Albert Sammons on the violin was indeed a treat. 
Many good old stalwarts were present. On the other hand we 
missed numerous faces which we used to meet in the olden days 
at the Holborn Restaurant, and we are still ot the opinion that 
if the concerts could again be held in the King’s Hall it would 
mean a goodly increase in membership. That, however, і 
something which we must hope for in the future, as we can rest 
assured that the Executive Committee will do its best in the 
interests of the members, 
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Trade Notes. 


Pamphlet 130F just issued by Siemens Bros. & Co., Lii. 
(Woolwich, S.E. 18) deals with the concentric main distribution 
of electric supply to housing schemes on the '' Stannos" system. 
А concise general description is given together with illustrations 
from several housing schemes where the system has been adopted. 
There is also a long list of buildings in which '' Stannos " wing 
has been recently installed. 

The March issue of the Monthly Magazine of Higgs Bros. 
(Sand Pits, Birmingham) is, we think, even more amusing tha" 
usual. There are also some interesting notes on “ How Hige» 
Bros.’ Motors are Made," and the usual important featur*-- 
the Stock List. The company now have branches open, and 
we hope doing good business, in London, Manchester and Leeds. 

Any onc interested in transformers will find the very importar! 


question of switching-in fully treated in No. 7 of Transforme ^ 


Abstracts, issued by Johnson & Phillips, Ltd. (Charlton, S.E. ;* 
Various conditions of electrical and magnetic circuit at the 
moment of switching are dealt with, and curves showing surgins* 
etc., are given. 

Users of A.C. motors who would like a catalogue are asked 
to write to Brittain's Electric Motor Co. (110, Cannon Street. 
E.C. 4). The company are preparing a new catalogue аг 
would like the names of those who wish for a copy. They alse 
intimate that they would be pleased to receive enquiries for ал} 
class of machine. ; 

A leaflet from Service Special des Vents de l'Union d’Electr'- 
cite (57, Rue Pierre-Charron, Paris, viii) deals with water 
wheel driven electrical sets. 

Accumulators of Woking, Ltd. (Maybury 
Surrey), who are the sole makers of '' Hellova " | 
announce that their agreement with Calworth, Ltd., as * 
selling agents is terminated, and ask that all correspondence 7 
addressed to themselves at Woking. A London office will be 
opened shortly and Mr. Н. C. Caldecourt and Mr. J. Bartlet! 
are representing the firm direct. 


Hill, Woking. 
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THE DETERMINATION OF HEAT LOSS FROM 
BUILDINGS, WITH SPECIAL REFERENCE TO 
ELECTRICAL HEATING. | 
The above title was the subject of an important and very 
useful paper read by Mr. W. W. Nobbs (Past President 


Inst. Heating and Ventilating Engrs., M.I.Mech.E.), on: 


March i4th. before the Nat. Assocn. of Supervising Elec- 
tricians. 


It will be agreed that the simple rule of allowing 2,5 
Watts per cubic foot of air content forms a fairly satisfactory 


guide as to the size of heater to be installed in an average 
room to give general satisfaction. Construction, position 
and environment, however, very largely modify the results 
obtained by this simple calculation, and much discretion has 
to be used in its interpretation. Mr. Nobbs, therefore, set 
cut to provide a paper in which, for the first time, the 
basic data on which all calculations as to the.size of heater 
required in any size of apartment of any construction and 
` 2 any position. might be founded. Не has succeeded in 
Swing information which will help materially їй placing the 
art on a more solid foundation than has been the case so 
ar, and we recomménd- afl heating engineers and contrac- 
tors to study it most carefully and use it as the basis for 
‘heir calculations. At the end of the paper there is a table 
calculated on the principle enunciated, whereby the large 
“erence in the watts required for a room of the same size, 
ten a different floor, with a different aspect and used for 
: different purpose in each case, is made clearly apparent. 

No attempt'is made to enter into the question of the 
(ls of radiant'and convected heat for different purposes. 
. Must be noted that heaters should be placed where the 

ia loss takes place and that the figures giyén allow of. 
“mfortabte temperature being maintained throughout’ the 
ee They do not hold for temporary heating by 
cant heat where a person may just wish to warm him- 
night the objects within a small radius of the heater. We 
ae oe mention that in calculating the loss of heat 
value Ж humaa body, the figure to be taken as the average 
apartme 400 B.T.U. per hour. This comes in for such 
ЫЙ S as cinema: halls, theatres and :other public 
INgs, Ex ' B». | ; | 
dimer beginning of his: paper, Mr. ‘Nobbs’ proved from 
ito B.Th y pes that one kilowatt-hour will produce 
given in eon, 219 no more, whereas the empirical formulae 
some catalogues, if investigated, lead to the result 
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that either more than this is obtained or that the efficiency 
of thé apparatus is over 100 per cent. ! 


The remainder of the paper we give in full. 


In considering the heat requirements of a room or build- 
ing,: the subject will fall naturally under two headings. 
The first refers to the amount of heat that will be neces- 
sary to raise or build up the temperature of the room or 
house, and the second will have- reference to the amount 
required to maintain a satisfactory temperature. The first 
condition may be represented as a state of absorption, and 
the second a period of continuity.. .. 

The amount of heat required to raise the temperature 
of a building is in most cases far in excess of that required 
to maintain a given temperature, the exceptions being 
mostly temporary constructions. of corrugated iron and 
other “light” building materials. Nevertheless, in cen- 
trally heated brick or stone built residences it is the almost 
invariable practice to install an apparatus designed oniy 
to meet the second condition, or state of continuity. "This 
is found to work out satisfactorily in practice, because 
during the period of absorption the weather is seldom con- 
tinuously at the external “test” temperature, and, con- 
sequently, the apparatus slowly _builds up the internal 
temperature. In such conditions, the mass ‘of building 
material] acts as a thermal store, and in the case of a new 
building, with plastered walls reeking with moisture, the 
heating arrangements’ may be kept going for two. wecks 


| or more before any appreciable rise in temperature takes 


place. di: 

On the other hand, there are types of buildings onlv 
used intermittently, or perhaps certain rooms in a house 
only requiring occasional warming. In such cases, the 
heating arrangements should be more powerftl than that 
required for continuous heating by an amount propor- 
tionate to the heat-absorbing quality of the structure and 
to the time of discontinuance of heating, or, alternatively, 
to the permissible time of preheating before occupancy. 
[п other. words, the proposition in such cases will be to 
provide such excess of power that will, in a given time, 
bring the room. temperature to normal conditions. Where 
the “heat input is interrupted daily, which is the condi- 
tion electrical heating engineers have mostly to meet at 
present, [ recommend a 20 per cent. addition to the normal 
requirements as calculated for continuous heating. For 
offices and the like not heated during the week ends, an 
addition of 25 per cent. should be made, and in the case 
of rooms oniv occupied for an hour or two daily or two 
or three times a week, the additipn should be 33 per cent. 
to 50 per cent., according to the purpose of the room. 

In order to determine the -heat requirements of a.room 
or building, the only method having any pretence fo ac- 
curacy it to calculate the amount of heat lost from the 
several parts under standard conditions of temperature, ex- 
posure and the like, for which standard co-efficients are 
available. Then, allowances having been made for vari- 
ances*from the standard, the heat input must be equal to 
the sum of all losses, otherwise the requisite temperature 
will not be maintained. A room that is maintained at a 
higher temperature than its surroundings, and which is 
not provided with mechanical means of ventilation, has 
two main sources of heat loss, namely :—(а) by conduc- 
tion through the materials of which the structure is built, 
and (b) by a natural interchange of air through interstices 
in the fabric. The heat conducted through the walls is 
dissipated from the outer or cooling surfaces, and the heat 
loss by air interchange arises from the augmentation of 
temperature that the eseaping air received during its transit 
of the room. => ` | 

The external (outdoor) air temperature range during the 
heating season in this country is about 30 degrees, the 
average temperature for the season being approximately 


40°F. The average velocity of the wind is between 12 and 
` 15 miles per hour, say, approximately, 20 ft. per second. 


Under such conditions experience has taught us that living- 


оѓ 30°F. weather 

“ the heat 
. may be, which separate the heated, rooms fi 
or, attics not heated, it is. usual to assume a temperature, 

. temperature ої 45°F. for the un 
ing), i.e., a mean temperaturé 
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N rooms апа the like require such artificial warmth within’ 


them as will maintain 60°F. inside during prolonged periods 

- outside in order to satisfy the physical and 
ical neéds of the oecupants. When calculating 
loss through ‘wails, ¢eilings ог floors, as the case. 


rom other rooms | 


psycholog 


of 45°F. for the.unheate| parts of the building (i.e., a mean; 

heated parts of the build-: 

between warmed rooms and 

the external air temperature is assumed in such cases. 
(To be continued.) 

A COMBINED MAGNETISER AND CHARGING 

DYNAMO 
RIC POTTER. 
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The '" Dyna” magnetiser and charging dynamo, 


-which has been. patented by the. manufacturers, the 
. Dyna Electric Company, of 135, Seven Sisters Road, 


‘Finsbury Park, N.17, is calculated to supply a long- 


felt want in garages, where hitherto the remagnetising 


of magneto magnets ‘has’ entailed the use of an 


_ external, source ‘of current and a pair of expensively 


Fic. І. .. 


wound coils, forming а solenoid. Not the least objec- 
tion to this arrangement is the liability of the solenoid 
to burn out, necessitating replacement at considerable 
cost. The “Dyna” magnetiser supplies, for the price 
of either a separately driven dynamo or a pair of 
solenoids, a combined machine which generates its own 
current when driven by a small belt at about 1,200 to 
1,400 r.p.m. off any workshop shafting. It will 
remagnetise any ordinary magnet at one stroke, and 
charge 4- to 12-volt accumulators. 
special switch the machine сап be instantly’ converted 
from an ordinary charging dynamo to a powerful 
magnetiser, equal in intensity to the most expensive 
ever produced.by means of coils. The machine is 
substantially built on lines of the best magneto prac- 
tice, with large ball bearings, heavy copper commu- 


By means of a, 
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tator, copper-plated carbon brushes, and fitted witha %7 
2-in. dia. steel pulley, the whole being totally + 
‘enclosed, dust and foolproof. z 
This invention marks an era in the electrical work, = 
.and may be confidentally recommended.as a spund алі 
profitable investment, and an invaluable - asset : | 
up-to-date garages jn town or country. - Kt. 
engineering job, of British manufacture 294 
and fully guarante W 
a boon, since it can 


‚ 


ed. To small garages it 


be used not only for magne 
magnets and charging accumulators, but Аййй 
for. lighting the garage itself. 

А “Dyna ” magnetiser has also 
and supplied current to the headlights, 
being emitted when the switch was р 
‘‘magnetise.”’ : 

The reason 
sideration of the p 


` 
| 
| 


NU 
been fitted^tg 
a subdued me 
laced= 0 


for this will be understood from 2/09 
rinciple of ‘ithe machine, 8 
armature is adapted to rotate bétween the lower fi 

of an H-shaped core, and the upper limbs. coment 
leakage magetism, thus creating. two powe nag 
netic poles at the upper extremity of the core (© 

The machine is bi-polar, and the switch above referre 
to is adapted to place the two-feld windings either т 
parallel or in series. with one another, ihe NE 
arrangement being used for supplying current, an 
when the fields are in parallel the machine acts #54 


magnetiser. 
o — 
OF OXFORD STREET. 


IMPROVED LIGHTING 

Oxford Street, in the progressive borough of St 
Marylebone, has just been lighted by means of 250 vol 
1,500 watt Osram gasfilled lamps mounted in new 
lanterns of octagonal form fitted with diffusing glass 
on T. Harrison. 1% 


panels to the design of Mr. Hayd 
dispossessed lighting units were of 500 Las к x 
e new 


d very satisfactory. tw 
Illumination remarkable for !'5 
as will be se 


their day were considere 
units, however, give an 1 


| from the night photographs reproduced in Figs. ! 


and 2. 
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The lantems are mounted at a height of 25 ft. above | 
street level ‘and at an average distance apart of 160 ft. 
The average intensity of illumination is 2. 1 foct candles, 
the maximum value under the lamp being 4.0, and the | 


FIG. 3. 

minimum value between posts being 0.2. Fig. 3 is an 
illumination curve showing the intensity of light on 
an horizontal plane 3 ft. above the road surface between 
two posts. Venner time switches, we may add, are 
used to group and control the lights. | 


, AHE PROTECTION OF „WATER HEATERS 

јс... AGAINST BURN-OUTS. 

t0 overcome the ever-present danger of an electric 

е or other self-contained Water boiler going dry 

} the current on and a resulting burn-put, the 
dæ Conduits Co., Ltd; (Whitehouse Street, 
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Fic. 1. | | 
fon, Birmingham), have develdped a patent protector 
Ж. 1) for. use with Creda water heaters. As may be 
9, a tube coritaining a special metal is fixed between 
"We heating elements and the-bottom of the ‘utensil. 
han end of the tube projects.a small knob which 

ed ta come forward and upward as soon as the 
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article gets to a certain temperature. The sockets of 
the connector are fitted with spiral springs which are 
compressed by the terminals on the article, and the con- 
nector is prevented from flying off by means of a flat 
spring, the end of which engages with the Protector 
Knob. When the article is boiled dry the Protector 
Knob releases the connector, and cuts off the current. 
Immediately the device has functioned it  auto- 
matically resets itself and the article is again ready for 
use. 


SHAFT SIGNALLING SYSTEM FOR COLLIERIES.* 


By C. REMINGTON. 
(Concluded from page 133.) 

Condition 9.—The final condition is that means be pro- 
vided to reproduce the last Action Signal after Cancellation, 
if required, as in the event of an accident or to settle a 
dispute. It is agreed that this is a verv useful provision, 
and at first the problem looked very difficult. The author 
had in mind a recording device, but found, on putting this 
before experienced colliery officials, that the additional ex- 
pense was a serious obstacle, more especially as the condition 
was not insisted upon by the Home Office. There was very 
little chance of successfully marketing an apparatus addi. 
tional to the ordinary signalling cabinet with success, and 
the end was finally achieved with a minimum of additional 
apparatus. А reference to the diagram (Fig. 5) will show 
how the repetition of the last signal, subsequent to cancella- 
tion, is effected by any interested and authorised official. 

In the case of the system just dealt with, the can- 
celling apparatus takes the form of a D.C. dynamo with 
a permanent magnet field. It is specially designed for 
hard use, with double ball-bearings at each end of the 
shaft, and is driven bv belt or otherwise from the winding 
engine. Electrically it is designed to generate a current at 
a very low rate of speed, this requirement being met_ by 
keeping the air gap between the armature and the field 
within very fine limits; at the same time the permanent 
magnets ensure a strong field irrespective of speed, and 
working in conjunction with à standard relay the com- 
bination ‘meets all ordinary conditions of sensitive cancel. 
lation. Should exceptional cases arise, an even more sensi- 
tive relay is available and can be substituted -for the 
standard. As, for example:—Where signals from men 
examining the shaft have to he cancelled; as you are 
aware, this is a very slow process indeed. | 

I ought to sav that this indicator is not yet оп the 
market, and criticism will be welcomed. 

[We are indebted to the Mining Electrical Engineer for 
the illustrations (which appeared m our issue of last 
week.)] "un 


DISCUSSION. 

Mr. Т. Н. Varcor.—We are greatly indebted to Mr. 
Remington for his Weture, and also to him and his firm 
for going to. the trouble of bringing this apparatus here and 
demonstrating it to us. The paper deals completely with 
the apparatus shown and the explanation has been very 
lucid. Mr. Remington has not wasted any time in going 
through the history of signalling, because this matter has 
been discussed many times before and a very excellent 
paper on “Mine Shaft Signalling’? was read last year by 
Mr. О, D. Kennedy, before this Inst. of Mining Elec. 
Engrs. 

I think that Mr. Remington has done well to demonstrate 
his apparatus under several headings mentioned in the paper, 
but I would point out that most of the conditions specified - 
are generally agreed to. However, a number of ideas arise 
from the points raised, owing to the different designs of 


9 The subject of Mine Shaft Signalling is dealt with in 
*' Electric Bells, Alarms and Signalling Systems." By H. С. 
White. (Rentell, 3s. 9d. post free.) : 


‘signalling apparatus: on the market. Some of them, like 
. the, system. new jdemonstrated, are very, ingenious. .. There 
. Was one apparatus. whieh 1 saw some time ago in which a 
‚ recording of the last few signals was accomplished by means | 
. of dropping. small balls (like marbles) ‚іп a tube, put, I ' 
| do not | i 
“ commercially. ^ Though, of course, in isolated cases very” 
. ingenious ånd- very good apparatus has been made by: colliery ; 
electrical engineers, we-have to more or less confine our > 
- thoughts to, such apparatus as is going to;be a commercial y 
proposition for the manufacturer to make EE 
Discussing some-eí-the-peinte-men&oned by Mr. Reming- " 
ton :—- i 
No.r.—He has: demonstrated that his ‘apparatus ican be 
operated at fast or slow speeds, but after all it will depend - 


upon the operator. himself, and any first-class system of 7j: 
apparatus with dial indicators will meet this requirement. y 
No; 3.—1 believe that there are a number of other systems +4 


‘with which the-‘‘Men On” ог Cautionamy signal-is retained " 
‚ until, the end of the wind and is shown visually, during the : 
. wind, and contrary to Mr. .Remington's .statement, this 
_ signal sis cancelled by the movement-of the winding engine. 
~ No. 5.—“ Stop” Signal. Mr. Remington mentioned that : 


numbers of systems used. a separate. key. for .signalling -} 


“Stop, and I rather. gathered he was not in favour of that, . 
: yet afterwards he demonstrated to us, his. own. emergency 
key, .whichiis a separate one from. the sending key. . There 
does not appear. to be the necessity for this extra piece of 
: apparatus. The "Stop". signal should Бе, . and can be, ° 
-wiped off, quite irrespective of the winding engineman~ 
- himself, and it is done quite well by a switch operated off 
the winding engine. drum: shaft. a ae 
No..g.—Mr...Remington appears to make a point of being - 
able, ¿with his apparatus, to obtain again the last signal 
given... The reason ior it appears a good one, and, of 
_course, this is not a new question ; and I note that he has 
. disregarded the question of a recorder owing to the expense. 
A chart recorder was made.some-years ago but the expense . 
prevented its adoption. : I think that it is very questionable . 
whether -anything but a chart recorder, would be really. of 
any use at all, because if.and when an accident should 
. occur there:are almost ѕиге ќо be a number of signals given 
in the rush of the mement, and these would obliterate the 
. possibility of. being able to state accurately which was the 
signal. given just before the accident. I think, therefore, 
' that this feature of being able to give the last action signal 
is of little value. 2 | e " 
There is one. other thing referred to, and that is the 
cancelling apparatus by means of a special dynamo which 
no doubt works exceedingly well. Would it not, however, 
be better to have some type of apparatus which will operate 
as a single-pole switch, as this appears to me to be a simpler 
arrangement? - | PEE 
‘There are four tvpes of tripping gear that I have seen 
operated in connection with dial indicators. One was a con- 
tact switch operated off the steam lever by the winding 
engineman, and the other three types of tripping switches 
: were operated off the drum shaft of the engine at the 
' commencement ahd end of the wind. One was a governor- 
‘type switch, another a rotating copper disc, pulling over 
' contacts by means ‘of éddy currents effect, and the other 
‘was the well-known Saint Releasing switch, which is 
-very quick in operation and has a means of adjustment of 
‘the speed of operation by taking’ out some of the mercury 
tuhes, | ` | Е 
Generally speaking, Mr. Remington’s apparatus is соп: 
trolled by a large number of relays, and I should liké to know 
how many relays are necessary in the simplest system. of 
signalling from onc’ level. "No doubt they have been cut 
down to the minimum, but relays anda‘ large number of 
small parts with a large number'of contacts, which, of 
“course, in this tvpe of apparatus can onlv he soldered for 
safety sake, seems to me to raise a £ood number of possi- 
bilities. of breakdown, or, at any rate, extra trouble of 
maintenence. ЕМ z i 
Mr. Remington has not mentioned anything about cable 
or the number of cores required in his cable system. No 


snow whether that apparatus has since been made 2} * 


relays afterwards to see the 


doubt he would agree that extra cores should be i 
to allow for telephone. wires... — . ^. . 
‚ Mr. С. М. 'Harvey:—It seems to me to be extremely 
‘complicated, but 1 suppose‘ not unnecessarily во. 
number of relays seems te have been: cut. deeem to»the 
minimum: and his cancelling device is about the simplest 
you could’ imagine. Thy best ‘point that Mr. - Remirggten 
has: made, I think, hasbeen. the arrangement by wt 
the “Men, signal, if received during the wind,.is kept on 
Ws that wind has beech taken and until the actual “Men” 
Wind has been completed. That -seems to me-.to be an 
essential thing, and it is also essential, it seems to me, that 
the “Men” signal should hot be cancelled:. There are 
some systems in which the point at which the canceflation 
is made can be varied from thé actual start of the wind 
¿tight on ‘fo the end, and I think that when these are 
put in practice they,are set to cancel at the engine. ;l 
should be *slad‘to have an Opportunity of examining those 
type: used, because it seems 
to me difficult to obtain a relay to work -satisfac 
and reliably in the windings without being upset by r^ 
tion. They must be very delicate relays. 1 don't thi 
І have any other remark to make. . = | ae 
Mr. F. G. KxrELBy, Mr. Remington’s paper has certainly 
greatly interested me? especially from the diagram point of 
view. He is certainly a genius. - But putting all question 
of genius or elaborate arrangement on one side, the main 
essentials must be absolute simplicity and ruggedness. 
There must be taken into consideration the simple lines 
on which signalling should be taken for safety sake. 1 


should like to thank Mr. Remington for his very interesting 
paper. 


Mr. С. M. Brown.—I am afraid my knowledge of the 
subject is too superficial to criticise it in detail, and it 
seems to me that if the shaft signalling system continues 
to be elaborated upon at the rate they are going on at 
present, we ought to have a miniature telephone exchange 
ac every colliery. There is one point—I should like to 
know whether any provision is made so that the onsetter 
can satisfy himself that he has not made any mistake 
in the number and particulars which he has given, because, 
apparently, he might be. called upon to make. any number 
up to 7 or 8, and it is quite possible he might make a 
mistake without noticing. I am inclined to agree with Mr. 
Varcoe's remarks regarding the impossibility of obtaining 
again the last signal. 

Mr. REMINGTON.—I think the first question was that of 
speed of operation, and this is a very important point. 
Regarding the number of relays, there are five relays per 
level and these relays are ordinary telephone relays, robustly 
constructed, platinum contacts, and in operation by the 
hundreds in automatic telephone exchanges апа in very 
isolated districts. We don't get any trouble with them, 
and, moreover, our existing system, the system that we have 
in use at present, has 17 relays per level. I cannot re- 
collect having had a really faulty relay after it has once 
been put into commission, and certainly not through bad 
contacts. This system in the proper design is all con 
{апей in one case, that is, in a dustproof case with a 
glass front. 

With regard to the “Men ” cautionary signal. I consider 
that the “Men” signal should certainly remain on, and 
when the wind has been completed should be cancelled bv 
the engine” and not depend upon a further signal quite a 
long time afterwards. 

The question of the number of contacts and of the 
contacts being soldered—I think that contacts should be 

scldered. 


^" 4.E.E. Summer Meeting.—At the invitation of the Committee 
of the Scottish Centre, a Summer Meeting of the LE.E. will 
be held at the Scottish Centre from May 30 to June 2 inclusive. 
The programme is substantially the same as that of the meeting 
.arranged for last year and abandoned on account of the coal 
strike. 
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In "B ruments. 


trum iu are very compact and light, and have 
Ehe" cases are of wood, neatly finished and 


MODEL 1% 
VOLTMETER. 


у: disci den E botking error, the indications being 
| left in Circuit for a second or, permanently, 
E ert tly dead beat. 


у; Which. is guaranteed to half per cent., is un- 
ОЁ temperature and they may be used on 
ё. al frequency without error. 


às о Suitable fof direct current, and the ammeters 
dy ected’ in circuits of pressures up to 2,300 

* ma de in’ Tanges up to 500 amperes. 3 

T Y 
Sof these instruments will be sent on request. MODEL I 
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beara INSTRUMENT Co., Ltd., 


Еу. У асе, Holborn, London, Е.С, 1. 


УУЗ ые Telegrams : 
““ Pivoted,; Smith, London." 
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IN THE COUNTRY HOUSE. 


Country homes, clubs, hoteis, etc., in isolated places can 
have all the comforts of Electric Light and Power from 
smal’; self-contained plants. 


The batter’ carries the burien of the load on these plants. 
itis the heart, th? vitals, the mainstay of the whole system. 
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Get the right battery first’ time. ^ "Chloride batteries are 
specially designed for this work. The largest factory in the 
kingdom making Storage Batteries only, and the widest 
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A à organisation for the care of batteries in service is at the 

j back of every Chloride battery sold. 

E | Ё ELECTRICAL STORAGE 

g= "* COMPANY LIMITED E 
a 3 Clifton Junction, | "14 | 57, Victoria St,, 4 , 
77 5-Мапеһевіеғ. London, S.W. I ere 
ANN , ---z 
E Lunt 
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—— ADOPT THE BEST PRACTICE © 


BY INSTALLING 


Low cost OF UPKEEP 
STEADY LIGHTING ` 
FREEDOM FROM. 


HIGH EFFICIENCY 
LONG LIFE 
EASY TO MAINTAIN, 


Hart Batterics have distinct advantages over all 

other makes. The superiority of Hart Cells 

is responsible for their extensive use in 

central эө, Private Installa- 

tions and general purposes 
of all kinds 


HART ACCUMULATOR CO., E 
MARSHGATE LANE, STRATFORD. LONDON, E.15. 


BRANCH саз AT— 


Lowpox | кү ee ee 36, Victoria St., S. BIRMINGHAM oe 3^, Newspa per House. 

. 174, Corporation Street. 
GLASGOW .. - ee 107, Wellington Street. Bristol. .. M. Victoria Street. 
MANCHESTER T m 4, Victoria Bridge. BELFASt .. 41, Chichester Street. 
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When wiring, use Ediswan wood blocks 
which are ready grooved, thus saving time 
and money. 
Ediswan Blocks (3}in. by rin.), ready 
grooved, as below from stock :— 
Imitation White 
Grooving Walnut. Enamel. 
1 way W.8. 1005 
2 way (straight 
through) W.8. 1003 
2 way (.ight- 
angie) W.8. 1004 
j way W.$. 1006 | 
4 way W.$. 1002 1042 
Quote reference numbers when ordering, 
and ask for List No. W.W. 232 describing the 


$ EDISWAN 


WIRING SYSTEM. 


| The Edison Swan Electric Co.. Ltd., 
PONDERS END, MIDDLESEX. 


London Showrooms : Е 
123/5, Queen Victoria St., E.C.4, and 71, Victoria St.. s. W.1 
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TO OUR READER. 


EumorEXNTY is published every Friday, and, if ordered, is on sale at the 
me Railway Station Bookstelis and Newsagents on that day. It 
ikas Overy large-sale throughout the United Kingdoms, as well as 
Па the Вап Colgsies and Abroad. E: m 

ию to ch an answer is required must be accompanied by a 
"IE "toe. epi When considered of sufficient interest, tho answer 
wil prévably appear in the paper. 

New advertisements for the displayed columns and alterations to 
Саш ‘ones ` must “reaelt: the publishing office not later than 
„ we first post Tuesday morning, in order to be in time for the 
^ ме of the folowing Friday. ‘This is important. Rate quoted on appli- 

зш. Subscription : 17s. ба. a year, 9». half-year, 4s. Od. a quarter in 
1 advance, postage prepaid in the United Kingdom and abroad. 
W At remittances payable to the Publishers, 8. RENTELL AND COo., LTD. 
%-89, Maiden Lane, London, W.C.2. Telephone, No. 2460 Gerrard. 
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Current Topics. 


As | write these notes several physically fit skilled 


tradesmen, of average intelligence, the products of our 
| " . modern civilisation, are standing at 


‘ Have We · the end of a street leading to the . 


Pregressed? works gate of a certain large estab- 
lishment devoted to engineering pro- 

, ductions. They are enforcedly idle, and spend their time 
ji discussing things in general, football, racing prospects, 
i| the price of beer, and, incidentally, the lock-out. It 
| matters not whether the cause of the lost activity be 
т strike or lock-out, the result is the same, wasted time, 


| valuable days which might be pet to better use than ; 


|| upholding so-called principles inculcated in the main 
i by an extremist minority. I have chatted at times 
with many unionists and, conversely, have discussed 
Jj the same topic with employers. Boiled down to plain 
facts, their respective views coincide; the men don't 
want to be out, and the employers want to carry on. 
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vaunted twentieth century of our so-called civilisation, 
5 it necessary to waste so many weeks of an а1геа‹1у 
short life in fruitless disputes for which there is no 
apparent foundation except in thé minds of men whose 
sole interests lie in fomenting disorder? ` I never have 
been able to understand how a large body of intelli- 
gent wage-earners can place themselves so unreservedly 
in the hands of a small executive which practically 
dictates whether they shall be permitted to earn a 
living or not, and yet remain too apathetic to attend the 


MMA OA, 


шоп meetings and vote on the vital questions at issue. ` 


lt Is a fact that ninety per cent. of the inactive workers 


an industrial dispute do not understand the real 


acts underlying the abstention from work which has 
n ordered, and the present lock-out is no exception. 


Even the polling is a farce, for the ballot papers, 
as a rule, are couched in such terms as to be bevond 
the comprehension of the average unionist who is 
asked to vote ‘‘yes’’ or ‘‘no’’ on the real points at issue. 
„т example, what can Bill Jones, whose normal job is 


Dveting boiler plates, be expected to know about— 


the parties shall have regard to the provisions for 


avoiding disputes of April 17th, 1914, which. are am-' 


plifed by the Shop Stewards and Works Committee 
agreement of May 20th, 1919, and to the terms of other 
national and other local agreements between the 
Partes"? Nice jargon this for Bill to vote away his 
night towork on. Can't you visualise Bill asking Tom, 
5 "holder-up "—'Ere, Tom, what the ’ell’s am- 
plified mean?" And Bill, who pays his union sub- 


Then why, in the name of conscience, in this much- 
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scription with dog-like regularity, won't even go 10°; 
the trouble of attending headquarters to find out. : 


We are a wonderful nation in many ways. We won 
the war largely by muddling, but chiefly hy thé valour 
and perseverance of our men, and | suppose: that sooner 
or later we shall similarly muddle through cur present ` 
industrial and trading crises; but it does strike one 
as a serious reflection on our advancing civilisation and . 
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the vast sums of money we spend on so-called educa- : 
tion for the masses, that wage-earners and brain- : 
workers are further from permanent industria] peace ; 
to-day than when the Tower of Babel was building. It. 
makes one long for a little self-supporting industry ' 
carried on at some remote island in the Pacific,. 
thousands of miles away from. the influences of the 
Bolshies cf trades unionism, where every man could do 
a fair day's work for a fair day's pay without let ог. 
hindrance. i 


Apropos of Education—and Extravagance—one of 
the few excellent things associated with. it is the Head- 
masters’ Employment Committee, an 
Post-School organisation with headquarters at the 
Employment. Howard Hotel, Norfolk Street, and 
which has for its object the placing 
of lads leaving school in more or less immediate com- 
mercial or professiona# employment. It is a move- 
ment deserving of full-hearted support by: employers, 
who are asked to co-operate by approaching the com- 
mittee when they are in the market for young and 
energetic employees. There are at present 400 boys on 
the register, and no less than 251 boys have been placed 
in a fair way to begin earning their livings during the 
past six months. The problem of what to do with boys 
when they leave school 18 always a trying one for the 
conscientious parent, and from the employers' stand- 
point there is everything to be gained by co-operation, 
since the type of youth thus classified comes from the 
public secondary schools, and has received a sound 
general education of approved standard, and is per- 
sonally recommended by his headmaster. 


We have not experienced a bad railway smash lately, 
and I sincerely hope there will never be another in- 
volving the horrible fatalities from 
France and fire which have resulted in so many 
Train Lighting. past disasters due to the retention 
of gas lighting for passenger 
coaches. When are we going to follow the example 
of France and officially prohibit this dangerous illu- 
minant for trains? After the Batignolles Tunnel 
disaster, which is still fresh in the memories of my 
readers, the French Minister of Public Works reminded 
the railway companies that orders had been issued by 
his department before the war for the entire suppres- 
sion of gas lighting. on trains, the catastrophes at 
Melum and elsewhere having proved that the carrying 
of cylinders with gas under pressure constituted a 
serious danger. | | 
He therefore insisted on all trains being equipped 
with electric lighting sets by the end of the present 
year. Since then the Etat railways have been experi- 
menting vith various systems, and the first electric- 
ally lighted train was put into service recently between 
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Paris and Versailles with complete success. The work 
of transformation is to be continued so that the whole 
of the suburban trains will be equipped electrically by 
the end of the year. As the suburban lines themselves 
are undergoing: electrification the lighting equipments 
will be available subsequently for the main lines. 
Meanwhile it would be interesting to know what pro- 
gress our own railways are making in this very essen- 
tial conversion. There is still a considerable quantity 
of gas-lighted rolling-stock in daily use, and we have a 
Ministry of Transport, although the railways them- 
selves аге no longer under control as during the war 
period. Has the official fiat gone forth or is it still 
being left to the tender mercies of Boards of Directors 
to sanction or forbid the necessary expenditure on this 
life-saving reform? The train travelling public are 
entitled to the facts. 


The gas- poisoning casualty list grows almost daily, 
and it is disquicting to learn that certain gas under- 
takings, that of Liverpool for 
example, are allowed to supply water 
gas, better known as carbon mon- 
oxide, a deadly poison to human 
beings, for domestic consumption. The subject has 
been occupying official attention owing to the abnormal 
number of gas fatalities in various parts of the country, 
and the Liverpool Health Committee recently passed 
a resolution to the effect that the present system 
allowed in that city an unlimited supply of water gas 
and was dangerous to the public health, in view of 
which they requested the Board of Trade to take 
immediate steps to limit the supply of such gas by a 
systematic inspection of all fittings, and urged that a 
pungent odour should be added to the gas supplied. 
Carbon monoxide, the cause of most of the casualties, 
15 odourless, and an escape is consequently almost im- 
possible to detect until the mischief is done. Ordinary 
coal gas has a characteristic cdour, which at once 
announces its presence in the atmosphere of a room. 
Our friends of the gas industry should look to their 
laurels. 


Poison Gas 
Laid On. 


With the meeting on Friday last the inaugural 
series of '' Salesmanship Conferences," promoted by 
the E.D.A., came to an end. Under 
the very able chairmanship of Mr. 
H. Marryat, a discussion took place 
on Salesmanship in relation to Show- 
room Displays and Demonstra- 
tions, after a well-reasoned opening paper by 
Mr. A. C. Bostel, who hails from the Croydon 
Electricity Department. These meetings have been 
a great success, especially as one of the links in the 
chain now being forged to bind together manufac- 
turers, contractors and supply authorities on some sort 
of co-operative basis. Mistrust, suspicion and unfair- 
ness are giving way to an appreciation of the fact that 
all are necessary to the welfare of our great industry, 
and I look forward to a development of this conference 
- scheme next year, with, if possible, extension to the 
Provinces. The E.D.A. is doing all it can in this 
directicn, and with good will on all sides, much can be 
accomplished. 


E.D.A. Con- 
ferences on 
Salesmanship. 


ELECTRICITY. 


show rooms, and so deprive the contractor of his discount 
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I have very much pleasure in directing the attention 
of my readers to the letter from Messrs. Lundberg 
which appears in another part of ths ^ 

C. and G. Exams. issue... Last week there was. а noia 
inserted to the effect that: ce D 

inportant examinations in electrical sübjécts had. t 
revived, and I am confident that this wil: provea 
direct incentive to many of the readers of this pa 
to do their best to study the subject of eléctrica] ins 
lation. work апа to. gaip. as much electrical knowl 
as possible. It is true that times are. hard edu 
tion is always of value, whether in this country oc] 
the Colonies, and 1 am: very pleased indeed to see th 
the Board of Education Authorities. have listened 4 
the urgent pleadings of the E.C.A. which have y 
so strongly backed up by Messrs. Lundberg and ой e 
associated with the electrical industry. ELEKTRON 
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THE METROPOLITAN.VICKERS ELECTRICAL 
AND ELECTRICAL CONTRACTORS. 


The Metropolitan-Vickers Electrical Co., Ltd., has adog 
the policy of opening showrooms in various parts off 
country, and an imposing showroom has been open 
232, High. Holborn, London. This policy has ‘help@ 
raise the question of the attitude to be taken t ve 
electrical contractors and others in regard to supplying the 
public. Speaking at an inspection of the showrooms last — 
week, Mr. P. F. Crinks, the London manager, said he d- 
wished to make it quite clear that the policy of the diia 
in opening these:'showróoms is to help the trade. Не 
vited electrical contractors and others to regard the C4 
showrooms as an extension of. their own showrooms, Җ 
to send their customers there. Cards of introduction wot 
be supplied, and the electrical contractors would get the fd 
25 per cent. discount off list prices if sales Were effected; 


showrooms, even though they were not directly sent by $8 
electrical contractor, the Coy. was prepared to allow; 
half the discount off the list price to the contractor. it 
case would the ordinary public be supplied at апуй 
below list price. Electrical contractors, added Mr. Сгі 
need have no fear that the Coy. would endeavour to má 
sales direct to any customer whom they might send to} 


THE HARDENING OF TOOL STEEL. 
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It is interesting to note that at the suggestion of 
Desch a Wild-Barfield electric hardening !furnace has 
installed at Sheffield University in connection. with а 
able campaign to stimulate interest in modern metho% 
heat treatment and hardening of steel products.. Ig 
tions were recently issued to a large number of 
facturers to attend demonstrations, and bring samp 
their own work to be hardened. 

Trom comparative figures, supplied by manufaç 
already working these-furnaces on mass : uction 
matic and Electric ‘Furnaces, Ltd. (281-3, Gray’s Inn4 
W.C.1), are able to state that, so far, they have not 4 
across one single instance where electric fürnaces are, 
expensive than gas ; added to this the welfare of the 9 
tives, ang the greatiy-improved quality of the olp 
obtained by electric furnaces, are important factors. 


Arrangements have also been made with the Rijksnij'ef- E 
heid-Laboratorium (Dutch Govt. Industrial Laboratory) at 
Delft, Holland, to give a week's demonstration of Wild- 


Barfield furnaces to manufacturers in that country. эс 
demonstrations will start on the 28th March, and will om — ^: 
tinue for the remainder of the week. kg: 

Any of our Dutch readers who are interested in electrical M 


or mechanical engineering are invited to attend. 
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THE IDEAL HOME. 
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Li ' The accompanying illustratioris show the two sec- | 
ri tiong of the imposing stand of the Sun Electrical Co., 
М TET 


ELECTRICITY. 


й. Е! 


KITCHEN. 


wey 
Fic. 2.—Тнк Егҥствїс Dinine Коом. E 


a 0 Ideal Home Exhibition. The exhibits 

МА is erred to in our two previous issues, and we 

a indebted to the Sun Company for the blocks, . 
ng us to illustrate the stand. m 
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Correspondence. 


The Editor does not hold himself responsible for opinions expressed by 


individual contributors, пог does he necessarily identify’ hi 
their views. у veo d himself with 


HEADMASTERS' EMPLOYMENT COMMITTEE.. 

lo the Editor of ETECTRYCTTY. 

DEAR, SIR —I am taking the liberty, of placing before; you 
some facts concerning the work of’ this committee, in the 
hope that you wil! see your way to give prominence in your 
journal to an organisation that is engaged in assisting 
employers to obtain juniors for their staffs. 

The committee is composed: of - headmasters of public 
secondary schools, has offices, at. Howard Hotel, Norfolk 
Street, Strand, W.C.2 (telephone Central 5429) and. in- 
terests itself in the problems confronting the boy. of 16 and 
upwards who has left school, and is taking his first step 
in professional or commercial Tife. | 

It will be appreciated that'our immediate ‘task—-that. of 
finding suitable posts for the 400 or so boys on our register, : 
is one that necessitates a greater amount of publicity than 
can be obtained normally, and. since- the sérvice rendered 
is voluntary, both to employers andto- the, boys, we- feel 
that we can appeal with confidence for xour- assistance and 
support. RT e 

The committee has been enabled to place 251 boys in 
employment during the last six months, the majority in 
banks and insurance offices. There remain, however, 
many boys of marked technical ability for whom openings 
in their chosen professions ace few and far between. We 
are convinced that emplovers: will find it of real benefit for 
boys to be introduced them from public secondarv 
schoois, who have received a sound general education of 
approved standard up to the age of 16 or 18 years, and 
who are personally recommended bv their headmasters.— 
Yours faithfully, | | 


tO 


E. EDWARD EVERFST, 
М ‚ бесге{агу. 


ЁЁ -.t 9 ^7 
бы 
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EXAMINATIONS IN ELECTRICAL SUBJECTS. 
To the Editor: of Ergcfrterrv. | 

DEAR SiR,— During the past three years I have, in various 
quarters, drawn attention to the fact that after nearly 40 
‘years’ successful and progressive work, the City and Guilds 
examinations in all electrical subjects, Grades I. and II., 
were cancelled at the instigation of the Board of Education. 

For some unknown reason, the Board of Education felt ~ 
thát such a course was, good for the general public, but at 
the same time, considered that certain’ Government Em- 
ployees should not participate in this decision! for the 
соттоп good, and therefore permitted them to carry on as 
before. |. ` | uds М 

Although: practically everyone realised; the. retrograde: step 
the Board of Education had taken, no decided protest was 
made bv. either Education Authorities or the Electrical 

A similar closure was applied to examinations in connec- 
tion with the Gas Industry, but in this case decided opposi- 
tion was raised, with the result that the closure was with- 
drawn. КУ E "NN 

In my letter, published in the Electrical Review, of April 
I, 1921, I expressed the hope that some definite. steps would 
be taken to ensure the:seinstatement .of the electrical 
examinations for the session 1921-1922.  .' 

This hope has not been fullv realised, but it was with 
great satisfaction I was informed of the reinstatement of 
the examination in “Electrical Installation Work," which, 
I understand, is to be held on May 2 and 6, 1922. 

This is a very satisfactory beginning, but I hope that 
it will soon be followed bv the reinstatement of all the 
remaining examinations in electrical subjects. 

The best thanks of the industry must he accorded to the. 
Electrical Contractors’ Association for their personal efforts 


ЖУ T r 
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in this matter, the Association evidently being fully con- 
vinced that technically educated employees are an asset to 
the Industry, and that many of our labour troubles would, 
as a result, automatically vanish.—I am, sir, yours faith- 
fully, Gus. C. LUNDBERG, M.I.E.E. 


THE SURFLEX SAFETY SURFACE WIRING: 
SYSTEM. 


No one denies that in many instances it is not neces- . 


sary to go to the expense of carrying out wiring 


installations by means of metal conduit, though there: 


are still large numbers of cases where this system, if 
good quality conduits and fittings are used and the 
work of erecting is properly done, is desirable or 
necessary. The scope for innovations in designing a 
cheap, neat, reliable, and economical surface wiring 


Fic. 1. 


system is, however, considerable, as evidenced by 
the characteristics of the number now available and 
enjoying a remunerative demand. A further variation 
is to be found in the Surflex system, designed by Mr. 
L. M. Waterhouse, and about to be put on the market 
by the L. M. Waterhouse Electric Co. (19, Rathbone 
Place, Oxford Street, W.). The system possesses 


FIG. 2. 


several ingenious features and would appear to meet 
all necessary requirements as regards cost, appearance 
and efficiency, etc. It consists of universal metal bonding 
and insulating fixing plates, and boxes for use with all 


Single, twin or three core, circular or flat. 


metal-sheathed or solid rubber-covered wires and cables, 
The metal 
plates can be employed for both lead and solid rubber- 


sheathed, the insulating variety being for rubber- 


sheathed only. In all cases wires can radiate to and 
from the plates at any desired angle relative to each 
other. The bonding..is secured by direct pressure of a 
single nut on a central stud, and this pressure bond is 
lasting and secure. 


Fic. 3. 


The base plate being fixed in position, the pressure 
plate (Fig. 1) when screwed down fixes the position o 
the circuits, the wires being held in position whilst the 
necessary connections are being made. 

Surflex plates form the basis of all points whether 
they are lighting or switch points, junctions or con- 
nections. In the former case they are used in con 
junction with an accessory mounting wood block for 
the 5 amp. type of fittings and оп а fibre box for the 
3 amp. accessories (Fig. 2). In the case of junctions 
or connections the metal plates are used in connection 
with connectors and the terminal mounted insulatig 
plates are employed. 

Fig. 3 shows how the box is conveniently used (07 
back entry. 

Two other features of the Surflex system claiming 
attention are the adjustable suspensions (Fig. 4) and 
adjustable bondings. ^ Surflex brass suspensions аге 
small sleeves made from drawn brass tube through 
which extruded lead strip is drawn in a bight after 
encircling the single or multiple circuits; the bight is 


Fic. 4. 


then drawn tight and a screw through the centre ol 
the sleeve secures the circuit in position. 

These suspensions can be used in a variety of ways 
such as for multiple saddles. The Surflex tondings 
are a development of the suspensions, but the wod 
screws are replaced by 3 BA bolts, nuts and washers, 
and they can be employed with lead strip or tinned brass 
strip. The use of the suspensions and bondings is 10 
confined to lead and solid rubber-sheathed wires and 
cables, but they can be usefully employed in connection 
with conduit runs and all metal circuits, and they form 
a very convenient method of bridging across à W 
block used on a conduit run. M 

It will be appreciated that the whole system 15 con- 
densed into but a few parts, the idea being to srovide 
the contractor with a complete outfit to. carry cut his 
installation wiring with a minimum of stock outlay, 
and to enable him to save time so often expensivel! 
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lost in these jobs, and to enable him to complete any | meters; mechanically there Were tàchometers and brakes’ or 


installation according to contract. 
to us to be well worthy of careful investigation. and 
trial, as only thus can its value be determined. 

- Prices and particulars may be found in ап illusirated 
brochure'which is to bc had from the L. M. Waterhouse 
Electric Со. It is well worth writing for. 


Questions add Answers by Practical Men. 


ЕЕ RULES. = 

QUESTIONS : We inrite our readers to send us questions, preferably оп 
Aina рие that hare arisen in actual practice. Questions which 
re ider: of sufficient interest to our readers will either. be replied to 
under ** Answers to Correspondents” or replies. will be invited from отт 


readora. Опе shilling will be paid for the question which we select for 
compttitire replies in this column. 


ANSWERS : A fee of 10s. will be paid for the answer which we consider 
those the greatest merit, and 5s. for the one we select as second besl- 
Ія judging the replies, importance will be attached to clearness апа con- 
ciseness, as well as accuracy. The Editor reserres the right to make 
no award, от to accept only ome reply, if, in his opinion, the answers 
received do nol possess sufficient merit. Competitors desiring the re- 
ten of their — manuscripta, if unaccepted, should enclose stamped 


aldressed envelope. 

Wnte on one side of the paper only, and if diagrams are sent, draw 
le оп a separate sheet of paper attached to the manuscript. Com- 
piilore may adopt а “nom de plume," but, both in the case of questions 
and answers, the competitor's real name and address must be sent with 
the manuscript as a guarantee of good faith. No correspondence will 
be entered into with regard to successful replies. The Editor's decision 
ы final. 

Commencing with Question No. 101, а Diploma of Merit trill be awarded 
to the six competitors who win the first or second prize the most times 
during the next teire months. 

The words '* Questions and Answers,” or and “ A" should be 
placed at the top left-hand. corner of all letters intended for this column. 


66 »9 


QUESTION No. 137. 

What is known as the “Corona” effect on high tension 
insulators?) How does this affect. the quality of pin and 
suspension type insulators? Сап any reader give me details 
of an insulator to be used to, sav, 30,000 volts 2—** си 
| TENSION.” 

QUESTION No. 138. 

What are the advantages of the wet air filte? over screens 
for the air cooling system in am alternating current 
generator? It would appear to me that, on high voltages, 
wet air filters are dangerous.— SWITCHGEAR.” | 
(Replies to Questions Nos. 137 and 138 must be received nol 

later than April, 29, 1922.) 


TESTING OF SMALL ELECTRICAL PLANT. 

А meeting of the Society of Engineers (Inc.), was held at 
Burlington House on Monday, the 6th inst, Mr. T... 
Gueritte (President) being in the chair. The preliminary 
business of the тесип included the presentation of a 
gld medal to Mr. G. О. Case, after which Dr. С. V. 
Drysdale delivered an address on the testing of small 
electrical plant. 

In the course of his remarks the lecturer said that the 
testing of electrical plant was a matter of extremely great 
mourtance Which had not, in this country, received the 
atention it deserved. The prestige of our manufactur rs 
depended on their being able to give evidence of the quality 
oi their work, and this could only be done by giving reliable 
16х15, "This was a matter to which much attention had bee : 
Hven in certain other countries, and those countries had 
thereby attained a prestige in which we were lacking. 
Testing work was expensive unless properly organised; all 
depended upon the proper choice and arrangement of the 
testing outfit, Years ago he had given a considerable 
amount of attention to this matter, and some of the 
methods he had then got out to make accurate testing pos- 
sible could be carried through at less cost than rouch 
testing usually entailed. The subject of testing divided 
itself into two parts; first, was that of the instruments. 
Unless these were suitably designed and chosen an ener- 
mous outfit of apparatus was required; electrically there 


The system appears | 


transmission dynamometerss: 
thousands of pounds and:vet find the ground not: covered. 


‘It was possible: to ‘spend: 


It was unfortunate that in this countty some years ago а. 


specification had been put. forward for the aceuracy of 
electrical instruments which had produced the result that 
electrical indicating instruments now: had nothing like the 
accuracy of those of twenty years and more ago. In those 
days it had keen perfectly teasv' to produce ordinary soft 
iron instruments with an Adcuracy well within one per 
cent. of top scale reading. Jf we had not accurate tnstru- 
ments, no one could depend on the accuracy of our tests, 
and knowing what was done in other countries it was high 
time the specification was amended. | | T 

Phe lecturer then dealt with various instruments, illus- 


trating his remarks by lantern slides and actual experiments.’ 


Of ammeters he said that unless entirely separate arrange- 


ments were made for D.C: and. А.С. testing, good sott- 


iron ammeters were on the whole the best. Ag to voltmeters 
for purely D.C. testing, the permanent magnet moving coil 
type of voltmeter was the most suitable. 
were the most important instruments from the point of 


view of electrical testing, as they actually read the power ` 


absorbed or generated; there were two main types, the 
electrostatic anl the dynamometer forms. The best type 
of frequency meter for tests at ordinary commercial fre 
quencies was a good form of resonant reed instrument, 

Speaking then of devices, for. mechanical testing, Dr. 
Drysdale said that although the need for accurate mechani- 
cal testing had existed far longer than that for electrical 
measurements, and although, mechanical phenomena were 
comparatively simple , there were no instruments for mechani- 
cal testing comparable in convenience and accuracy with 
those used in electrical testing. The two great factors 
required for testing rotating machinery were the torque and 
speed, their product giving the power... There were numer- 
ous tachometers on the market for testing speed, also large 
numbers of brakes or abserption dvnamometers for deter- 
mining torque, оочу AR ас 

А discussion followed tn. са Dr.. Young, Mr. Esson, 
Professor Clinton, Mr. Ford, Mr. Gall, Dr. Ravner and 
Mr. Holroyd Smith took part. | 


BALL BEARINGS. 

At the Birmingham and = District Electric Club, on 
March 11, a paper on Ball Bearings, with special refer- 
ence to electrical machinery, was read by Mr. C. Allen, of 
the Skefeo Cov. The lecturer gave an excellent account 
of the physical, mechanical, and mathematical considera- 
tions which governed the design and construction of ball 
and roller bearings, with special reference to the investiga- 
tions of Hertz, Striebeck and Goodman. | - 

Single row and double row self-aligning bearings were 
explained, with the thrust capacity of each type. A number 
of figures were given bearing upon transmission efficiency 
of plain and ball bearings, the co-efficient of friction of ball 
hearings being given at .оот, and of plain, bearings, under 
good conditions, of at least ten times this figure; thereby 
making possible an economy of power loss of go per cent. 

In electric motors, ball bearings, said Mr. Allen, were ex- 
tensively used in small powers, but in shafts over 25 in. 
diameter trouble had been experienced. Some of the causes 
of trouble were analvsed, and an account was given of 
recent experience and practice on the Continent and in 
America, where large motors and rotary convertors were 
being constructed with ball bearings, with very satisfactory 
results. The larger British manufacturers were now 
making serious investigations into the subject. 


Congratulations.—The engagement is announced between 
Trevor Е. D. Rose (late R.F.A.), only son of Mr. and Mrs. Rose, 
of 66, Portland Place, London, W., and Irene Phyllis, vounger 
daughter of Mr. and Mrs. Hugo Hirst, of до, Park Lane, London, 


were ammeters, voltmeters, wattmeters and frequency | W., and Foxhill, Earley, Berkshire. . . 


- 


j 


Wattmeters. 
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Various Items. 


Gloucester.—The English Electric Co., Ltd., have secured a 
contract amounting to £22, 414 for plant required for extensions. 

Prospective Business.—The erection of anew Wesleyan Mission 
Hall, to cost £40,000, to be illuminated by electricity, is being 
proceeded with in Darwen St., Blackburn. Architects: Messrs. 
A. Brocklehurst & Co., of Manchester. The Blackpool 
Building Committee have passed plans for a new cinema hall 
between Bank St. and Springfield Rd., to seat 2,500 persons. 

Porthcawil.—Steps are to be taken to secure an Electricity 
Provisional Order, The mover of the resolution to act in accord- 
ance with the wishes of the Council stated that there were already 
fifteen private plants installed in their area and it was feared that 
the power of the Council would be usurped unless the matter were 
taken in hand immediately. The estimated cost of an electricity 
plant suggested to be installed at the gasworks would be 
£10,000. | 

D.O.T. Trade Reports.— Recently issued Reports on the Trade 
and Industrial Resources of Colonial and Foreign Countries 
include the following (obtainable from Н.М. Stationery Office 
at the following prices or at these prices plus postage from 
ELECTRICITY office): Newfoundland (9d. net, by post, Is.) ; 
Luxembourg (9d. net, by post, 15.) ; Republic of Hayti (ts. 6d. 
net, by post, rs. 9d.); Spain (15. 6d. net, by post, 15. od.). 
These Reports contain much valuable information. 

Burry Port Docks and Electrical Pumping.—The new pumping 
plant erected at the Burry Port Docks power-house had passed 
through a very successful experiment. The installation consists 
of a new set of pumps electrically driven by a 110 h.p. motor. 
The current is obtained from the Llanelly and District Electric 
Light and Traction Co.’s main cables at 12,000 volts reduced 
by the Railway and Docks Co.'s transformers to 440 volts. The 
plant replaces the old steam driven hydraulic plant. 

Mectings.—On March 30, at the I.E.E. Building, there will 
be a Paper (illustrated bv a cinematograph film) by Mr. R. 
Borlase Matthews on “Applications of Electricity to Agriculture." 
Time, 5.30 for 6 o'clock. The Junior Inst. of Engineers will 
meet on Friday, 24th inst.,at Caxton Hall at 8 p.m., Question 
and General Discussion Meeting. Also on Friday, 31st at 8 p.m. 
Lecturette, ‘* The Steel-melting’ Shop," by D. P. Dickinson, 
Slides. And on Friday, April 7, at 8 p.m., Lecturette, “ Fn- 
gineering in Southern Persia," by J. W. Maple. 

Osram at a Wedding Ball.— A very successful fancy dress dance 
in connection wth the Roval Marriage took place at Devonshire 
Park, Eastbourne, where one of the prize winners represented 
Osram lamps. The attire evidently made a great impre:sion ; 
vide the local Press :—“ The Osram lamp costume faithfully 
emulated an Osram in everv particular and was one of the most 
admired dresses seen." We regret that the pressure on our 
space prevents our reproducing the dress. It is interesting to 
note, however, that Osram dresses have figured at 
over a hundred similar functions’ during the present season, and 
in addition to winning many prizes had a distinct publicity value 
to electrical contractors. 

Service Notes. —Mr. Amery, M.P., in the House of Commons 
the other, night did not give а very satisfactory replv to Sir 
Charles Kinloch-Cooke when the latter questioned him re the 
number of electricians employed at Devonport and Chatham. 
The questioner said that the number of warrant electricians 
actually employed by the Order in Council was only 30, whilst 
the number of warrant electricians allowed by Mobilization 
Order (Form 1) was 52. Lieutenant С. G. Ommaney has been 
appointed to the great battle cruiser Hood " as squadron 
W.T. officer. Captain F. Н. Masters, С.В.Е., T.D., A.M.LE.E., 
from the London Electrical Engineers, has been promoted 
maior into the general list of the Reserve of Officers of the Royal 
Engineers. Major Masters was ,associated with the London 
Klectrical Engineers from Feb., 1910, and was promoted captain 
in 1916, whilst serving with No. 5 Co. Не received the Order 
of the British Empire for valuable services during the late war. 

The Marine Oil Engine Handbook.— 1n these days when the 
majority of vachtsmen own motor vehicles of some sort, while 
the marine motor is. rapidly becoming universal in all kinds of 
pleasure craft, it is often useful] for motorists to know somethiug 
about motor boats and the machinery for their propulsion. 
All types of marine motors are simply explained iu " The 
Marine Oil Engine Handbook," while how they should be in- 
stalled and run are exhaustively dealt with. А very useful 
section is devoted to the illustration and description of nearly 
all well-known makes. The book is printed on good-qualit y 


paper and profusely illustrated. The new handbook is pub- 
lished by Temple Press Ltd., 7-15, Rosebery Avenue, London, 
Е.С. 1, price 3s. 6d.. net, and is obtainable from all the principal 
booksellers and bookstalls, or direct from the publishers, post 
fee 3s. 94d. и | Кеб: 

Decimals.—The current number of the “ Decimal Educator " 
(230, Finsbury Pavement: House) has just reached us. . This 
number deals with lost foreign trade, the high-value penn, 
the latest proposal of the Decimal Association: in regard to 
weights and measures, an important decision in regard to metri 
dispensing, and reviews of several books, while Mr. Ladner 
concludes his series of useful articles on the teaching of decimais. 

The Batti-Wallah's.--The Batti-Wallah's Society, which iz 
common with other societies and recreative organisations ha: 
met with the prevalent difficulties since the war, held its annus 
genera] mecting at the Holborn Restaurant on Monday, the 
20th. А goodly gathering representing ali the different person- 
alities that this lively society includes was presided over br 
Mr. W. E. Ireland, the retiring president. Mr. Pooley, who has 
been the hon. secretary for the past twelve years, and Mr. A. J. 
Greenlv, the hon. entertainment secretary, both very busy men, 
who have wished to retire, but felt unable to do so while the 
society's affairs languished, now relinquish their posts. They 
are succeeded by Mr. M. Whitgift as hon. secretary. and 
Mr. E. С. Batt as hon. entertainment secretary, №. 
Edgar Barralet is the new president, with a strong committee, 
and it has been resolved that the festive meetings shall now be 
recommenced and an active season is in contemplation. 

The Electrical, Wholesalers Federation.—The March meety 
of the Council of this Federation was held in Birminghaz 
recently, at the invitation of the members of the Midland Section 
At the election of officers Mr A С. Beaver (Sun Electrical Co. 
Ltd., London) was unanimously elected to occupy the presiden- 
tial chair in the ensuing year, 1922-3. Mr. A. Holman (Holmas 
and Co., Glasgow) was elected vice-president. The members 
of the Federation were specially invited to the British Industrie 
Fair at Birmingham, and were entertained at lunch by member 
of the Executive Council and the Electrical Exhibitors. 


Trade Notes, 


Messrs. Pooley & Austin (34, Broadway, Westminster, S.W. 1 
announce that in connection with the liquidation of the Wilse 
Wolf Engng. Co., Ltd., they have been re-appointed the sd 
London agents for the new firm, and will continue to supply 
fractional Н.Р. motors from stock in London or direct from the 
Works as hitherto. It is hoped to have all sizes, A.C. & D.C, 
from х, H.P. up to 4 H.P. available shortlv. 

In a new list issued by the Metallic Elec. Engng. Co., ui 
(Meta House, Corporation St., Birmingham), various '' Meta 
heating and cooking appliances are illustrated and priced. 
These include irons, toasters, bowl fires, hot-plates, grills, kettle 
(some with the element attached to the lid), etc. | 

Full particulars of the '' Utility " cooker-radiator and electré 
oven are given in folders recently received from Electrical 
Utilities, Ltd. (1-3, Shelgate Rd., Battersea, S.W. тт). The? 
appliances were shown at the '' Ideal Home " Exhibition, and 
have already received some mention in our columns. 
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ONEMAN TRAMCAR IN LONDON. 


INTERESTING EXPERIMENT ON SUBURBAN ROUTE. 
If the amount of interest which has been aroused by the 
introduction on the London United Tramways at Kingston 
of а one-man safety car is to be any criterion of its general 
popularity, says The Tramway and Railway W orld, to 
whom we are indebted for the illustrations, the success of 
such a type of vehicle is assured. The need for an apprect- 
able reduction in working costs is understood to have been 
partly responsible for the innovation and, judging from the 
results obtained in the U.S. from the large number of such 
cars there used, a material saving should be effected. ‘The 
present vehicle is not, however, tvpical of the American tvpe 
of safety car, as the body is a standard single-deck type, 
" reconstructed to the company 's designs, in their own shops, 
"fo suit one-man operation. Vestibule fronts have been 
. fitted, and the seating capacity, in the car's new form, is 30. 
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While driving, the motorman is seated in the body of the 
car, in a similar manner to the modern cabriolet motor car, 
with an open railing behind him, as shown in the accom- 
panying photographs. The entrance is fitted with a sliding 
door and folding working in conjunction with each 
other and operated by means of a lever by the driver. Ап 
electrical device prevents the car being moved when the 
door is open. An electrically operated 
machine is fitted at each end of the car, b 
the motorman can issue from one to live 
denomination by pressure of a button. 


step, 


‘“Automaticket "' 
means of which 
tickets of ап 
Passengers board 


Fic. 2.—MoroRMaN's COMPARTMENT OF ONE-MAN CAR. 
and alight at the front end of the car and pay their fares 
on entering, the rear door being locked. Improved methods 
of issuing tickets so as to operate with one roll of tickets 
and to deal with any length of route have been considered 
and a scheme evolved with which it is hoped to experiment 
at an early date. Mechanical means of giving change are 
also embodied in this scheme. 

The body is mounted on a single Brush truck of 8 ft. 6 in. 
wheel base, with flexible axle suspension. The wheels are 
of 33 in. diameter, and the car is fitted with the Spencer- 
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Dawson hydraulic track brake. This is an invention of 
Mr. C. J. Spencer (Gen. Manager), which he introduced 
on the Bradford Corpn. system when he was manager 
there, to ensure additional safety on the steep inclines which 
are to be met with in that city. In order, however, to 
provide the necessary ‘‘deadman” handle feature, so that 
the car is automatically stopped in the event of sudden 
illness of the motorman, the brake handle is arranged to be 
held normally in the ‘‘on’’ position by means of a spring, 
and in this position power is cut off from the controller. 
To save the motorman having to take the pull of the 
spring in the “off ” position, the handle is fitted with a light 
spring catch held in position by the weight of his hand, but 
the handle is immediately . released when pressure is 
removed. "The ordinary rheostatic and hand brakes are also 


Fic. 3.—MoToRMAN OF ONr-MAN САК IssuInG TICKET TO 
PASSENGER. 


installed. In order to allow of tripping circuits for the doors 
and deadman's handles, the controller has been arranged in 
conjunction with the contactor which is carried on the roof 
of the car. ‘The pick-up coil of the contactor operates with 
one ampere and is closed on the first notch, but will not 
close or remain open on any notch if the circuit is broken 
at either door switch or brake handle. A “Road Guide” 
device, supplied bv Messrs Road Guides, Ltd., is fitted on 
{һе саг. This is driven off one of the axles and automatically 
shows passengers the position of the car at any moment and 
the route half a mile ahead. 

As will be seen from the illustrations, the exterior of the 
car has a pleasant appearance. А strong headlight is 
mounted on the end of the roof, above the motorman's 
compartment, and is so inclined that its rays bear down on 
the track. 


NORWAY'S TRADE. 


A report on the industrial and economic conditions in 
Norwav up to December, 1921, compiled by Mr. C. L. Parrs, 
Commercial Secretary to H.B.M. Legation, Christiania, 
has just been issued by the D.O.T. In addition to a 
general review of the state of trade, labour conditions, etc., 
there 1s an account of the preparatory work of the Commis- 
ston appointed in 1918 to inquire into the question of a 
national plan for the supply of electricity over the whole 
of the country. Of more immediate interest is perhaps the 
statement that it is anticipated that 1022 will see a fair 
demand for small transformers and motors, as well as for 
cooking and heating apparatus. The publication is pub- 
lished by Н.М. Stationery Office at 2s. 3d. net. It may 
also be obtained by post from Exerctricity Office for 2s. 6d., 
vost free. 
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THE TELEPHONE IN RAILWAY WORKING. 


Some notes on the operation and technical details of 
a scheme for substituting telephones for single needle 
telegraph circuits in the London, Windsor, Reading, 
Woking and Guildford area of the L. and S.W. Ris. 
were given by Mr. W. J. Thorrowgood in the course of 
a recent lecture. The new arrangement is now partly in 
force and will eventually entirely displace the telegraphs 
excepting circuits at Waterloo for long-distance working. 

When the telephone switchboards at Waterloo, Nine 
Elms and Clapham Junction were installed in 1914, it was 
arranged that no telegrams should circulate in the area 
and the telegraph offices at Nine Elms Goods and Loco. 
were closed, as the staff requiring to exchange information 
could do so direct. The telephone system is now being 
extended to Windsor, Reading, Woking, Aldershot and 
Guildford, to take the place of the existing telegraphic 
system, and the single needle telegraph system  wili be 
altogether displaced by telephones in that area. Windsor 
was connected to the new system on January 3rd, Reading 
on the r6th, and the whole of the area will be similarly 
connected in a short time, when all the stations in the 
area will be able to communicate telephonically with each 
other and the offices connected to the Waterloo, Basingstoke, 
Eastleigh and Southampton telephone exchanges. 


Under the telegraph regime the message would have had 
to be written down, sent to the telegraph office, where it 
would be translated into telegraphic language and signalled 
to its destination station, where it would be retranslated 
into ordinary language and delivered, and if an answer 
were required the process would have to be repeated 
in the reverse direction. In the case of a telephone conr 
munication, generally the answer can be given at once. 
There is, therefore, a considerable saving in time and labour 
providing good attention is given and the telephone call 
answered promptly. 

Endeavour has been made to curtail the length of 
telegrams by the introduction of a list of code words, 
representing paragraphs, which have to be deciphered by 
the receiver. This takes time and is not so necessary 
in the case of a telephone conversation, as approximately 
120 words per minute can be spoken instead of an average 
of only 20 in the case of a telegram, but it will still be 
very necessary to curtail the length of conversations as far 
as possible to avoid the circuits being overcrowded. It is 
astonishing how much business can be transacted in three 
minutes over a Post Office trunk line when the caller has 
to pay a comparatively large fee. The general practice 
of all telephone administrations is to limit the conversation 
to three minutes, unless under exceptional circumstances. 
This is very important, especially when speaking over trunk 
lines. 

It is necessary when telephoning to speak into the trans 
mitter deliberately and distinctly, when the speech will be 
transmitted easily. Some sounds are more difficult to 
transmit than others, words with the letter “5,” for instance 
in the word seven, but if the word is spoken distinctly 
it will be transmitted correctly. 

The telephone is really a wonderful system, when it is 
considered that in transmitting the sound of the voice from 
the speaker to the listener, the sound energy given ofl by 
the speaker has to go through eleven transformations of 
energy of different kinds before it reaches the tympanum of 
the ear of the receiver. Yet, from an engineering and 
economical point of view, only one thousandth part of the 
energy put into the circuit is given out in the form of 
speech to the listener. 

The problem of a telephone system for a railway company 
differs from that which the Post Office has to meet for the 
public, insomuch that with a Post Office system the sub- 
scribers are practically concentrated in comparatively small 
areas which have to be connected by a few trunk lines. 
whereas with a railway company the stations to be connected 
to the system cover a large area and are by no means 
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uncentrated, consequently, in principle, a switchboard | the other stations on the circuit. At large stations the 
as to be placed at suitable location, generally at a junction | various offices are separately connected to the exchange. 

tation, so that circuits can be run over the various branches, | . There already exist telephone switchboards at Waterloo, 
ut instead of each station being connected to the ex- | Nine Elms, Clapham Junction and Southampton, also small 
hange separately each branch line has, for economical | boards at Woking, Basingstoke, and Eastleigh. A new 
easons, to include several stations and a system of code | тоо-іпе switchboard has recently been installed at the 
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| 
calls arranged for gaining the attention of the station and | Feltham Gravitation Shunting Yard to serve the Windsor 
the switchboards. To avoid all the code calls being re- | and Reading lines area. Every station in the district 
peated at the switchboard, which would be inconvenient, | covered by the scheme will be connected to one or other 
every telephone instrument is provided with two ringing | of these switchboards and a number prefixed by the 
keys, one to call the switchboard, and one to call any of ! station name of the switchboard will be assigned to 
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each station which will appear in the company’s. telephone Commenting on the statistics, Мг. Mynott says they 
directory. show that very little progress has been made during the 


When a station on a circuit wishes to communicate with 
a station or office on another circuit, it will be necessary for 


the caller at the first station to call the switchboard and. 


ask to be put through to the station he requires. 

To obtain the best results it is necessary that the rules 
laid down in the company's telephone directory be followed, 
and it must always be borne in mind that on a railway 
emergencies may arise when it is necessary for a station 
to communicate with another station, or office, without delay, 
and when such an emergency arises precedence should be 
given to the station asking for it. Care should also be 
taken not to interrupt a conversation already taking place; 
this is important when a station оп an “omnibus” circuit 
wishes to call the exchange, or another station on the 
circuit. Before ringing, the caller should listen on his 
receiver to ascertain if the circuit is disengaged. 

When this substitution of telephones for telegraphs in the 
London area is completed, only nine long-distance circuits 
will remain at Waterloo, and any telegrams from stations 
below Woking and Guildford for stations above will be 
telegraphed to Waterloo and transmitted by telephone to 
the particular stations, instead of being telegraphed as at 
present. 

The diagram herewith, for which we are indebted to the 
editor of the South Western Rly. Magazine, shows the 
circuits оп which the stations are connected, the switch- 
boards to which the various circuits are concentrated for the 
purpose of interconnection, and the general arrangement of 
the new telephone system. 


ELECTRICAL MACHINERY IN BRITISH MALAYA. 


With the steady development that is going on in the 
interior of the British-controlled portion of the Malay Penin. 
sula, there is a growing demand for electrical machinery, 
and in 1920 the import value was 241,923, while the 
electrical goods sent out of the Straits Settlements, though 
classified as exports, do not, to any great extent, leave 
the Peninsula but find their way into the Federated and 
Unfederated Malay States—in 1917 to the value of £14,823; 
in 1918, 410,317; in 1919, £22,818, and in 1920, 432,497. 

British Malava now obtains the bulk of its electrical 
supplies from the U.K., viz, £123,122 in 1920 as against 
£46,985 from the U.S.A., and £25,938 from Canada. 

In this connection we might mention that the United 
States of America took premier position in 1919, to be dis- 
placed by the United Kingdom in the latest year for which 
statistics are available. Canada has come in as a supplier 
of electrical goods, and it would be interesting to know 
exactly what proportion of the supplies from Italy, Holland 
and Denmark originated in those countries and whether 
any portion came from Central Europe. The imports from 
Hong-Kong and the China coast ports may be merely tran- 
shipments from Japan, the United States or elsewhere. 

From Mr. A. R. Mvnott's report for 1920 it appears that 
the number of installations of generating plant in these 
States was as follows :—1918, 106 (9,360 kilowatts); 1919, 
109 (9,544 kilowatts); 1920, 110 (10,376 kilowatts) In 
addition, there were 45 self-contained, low-voltage lighting 
plants installed in private houses, and about 9oo kilowatts 
of plant was in course of erection at the close of the year. 
The aggregate kilowatt power of motors employed was 
10,047 as against 9,067 in 1919 and 8,911 in 1918. 

A classification of all electrical generafing plant emploved 
in the Federated Malay States in 1920 was given in kilo- 
watts as follows :— 


uu Power. Light. 
Mining 2 б, ... 9,551 217 
Agriculture ... -— ge is 56 214 
General 109 170 
Government 331 2,469 
Total . 10,047 3,070 


last three years in the utilisation of electrical energy, which, 
to a great extent, is due to the prevailing high price of 
machinery and the ditficulty in getting orders executed. 
Two Diesel-driven alternating current plants, aggregating 
goo kilowatts, were in course of erection at the end v 
the vear. Units of this tvpe of moderate size have proved 
themselves to be reliable and economical in British Malay. 
In the report for 1920 of the Director of Public Works, 
it is stated that during the greater part of the year many 
houses in Kwala Lumpor, the capital of the Federated Malay 
States, were without meters, and the revenue suffered in 
consequence. In December, meters were installed in all 
the houses. The supply in the town, considering the shon- 
age of material and the condition of the plant, was well 
maintained, and only one serious stoppage took place. Sale 
of current brought in £31,019, against £,23,567 in 1919. 


A HOT AND HANDSOME ELECTRIC “IMITATION 
COAL FIRE.” 

We have previously referred to the ‘‘imitation coal fire” put 
on the market oy Belling and Coy. We now illustrate ıt. In 
the front are two 1,000 watt Belling fire-bars of the very hot 
pattern, recently perfected, while on the top, апа behind 
the bars, is a grid with twisted pieces of glass, which, when 
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lighted from underneath by а coloured lamp, present, with 
the aid of a reflector, the cheerful appearance of glowing 
coals. The design is neat, and there are no unnecessary 
parts, in fact, all the latest Belling fires are remarkably 
simple in construction, and all parts easy of access for 
cleaning or repair when necessary. The switches are of 
the М.-К. ''Footpress" pattern as usual. 


Meetings.—An ordinary meeting of the I.E.E. will be held 
in the Lecture Theatre of the Inst., Savoy Place, Victcria 
Embankment, W.C.2, on Thursday, April 6, at 6 p.m. Paper :— 
‘‘Protective Apparatus for Turbo-Alternators,”’ by J. A. Kuyser 
(Member). Also a Wireless Section meeting will be held in the 
Lectnre Theatre, on Wednesday, April 5, at 6 p.m. Paper :— 
“ Provision of Power for Wireless Telegraphy,’’ by Captain 
J. H. Whittaker-Swinton (Assoc. Member). 


** The Outline of Science.” '— Part то of this excellent and mos! 
interesting magazine continues the Natural History cha pter 
which was started in Part 9, and goes on with a very well. 
illustrated description of insects, and the life history of some 
of the most important, including mosquitoes, ants, bees. wasps 
and butterflies, followed by Chapter 15, which deals with the 
Science of the Mind, and Psycho-Analysis. In this there isa very 
interesting description of the working of the brain and other 

| mental processes, as well as mental disorders generally. 
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A commonly used expresson correctly 
desc i! ing the human facility to forget 
thos: things which are not constantly 
before our eyes. An expression familiar 
to all of us and ther fore used in this 
particular connection to emphasise he 
fact that | 


J.& Р. Cables 


once “out of sight” are of such quality 
a- to make their re'egation to the realm 
о the “out of » ind” a relegat on without 
risk of any kind. па word—that “ little 
more in quality’ which has always dis 
linguished J. & P. Cables insures а 
certain and satisfactory service under all 
conditions. We issue SectionalC ta'ogues 
and shall be pleased to send copies to 
any i terested reader who has no 
received the same. 


Johnson & Phillips, Ltd. 


(Where the Cables come from). 
Charlton, London, S E.7. 


City Offices and Stores: 
12, UNION COURT, OLD BROAD STREET, E.C.2. 


Branches : 


BIRMINGHAM —224, Co-poration Stree. BRISTOL— 

1, Nelson Street CARDIFF — 2a, Court Road. GLASGOW 

—159, West Georze Street. LIVERPOO,.—57, The 

Albany. MANCHESTER—251, Deansgate. NEW- 

CASTLE-ON-TYNE — 44b, Blackett Sireet. PORTS- 

MOUTH—5, Sussex Street. AUSTRALIA— 212, шы 
Street, Sydney. 
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MODERN WIRING 


on the 


URFLEX 
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Ү $ ТЕГ 
A marked Saving in 


FIRST | STOCK WIRING & 
COST | OUTLAY | ERECTION 


A sound mechanical proposition making 
a direct appeal to every Engineer. 


Designed and introduced by 
L.M. WATERHOUSE, A.M. Inst.C.E. M..E.E. 


Originator of The Simplex Conduit System and for over 
20 years Managing Director of Simplex Conduits Ltd. 


PATENTS 
PENDING 


METAL 
BINDING PLATES 


For lead sheathed and 


INSULATING 
FIXING PLATES 


For solid rubber covered 
and all non-metal 
sheathed cables. 


SURFLEX UNIVERSAL 
BONDING P_ATES AND BOXES 


sheathed 


solid rubber 
cables. 


SURFLEX ADJUSTABLE 
SUSPENSIONS AND BONDINGS 


Descriptive Price-list on Application 


L. M. WATERHOUSE ELECTRIC C0., 


19 Rathbone Place, London, W. 
'Phone: Museum 5261 


AND LEADING WHOLESALERS, 
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| Triumphant over every Test 


—especially THE test—that of actual use for every kind of 
cable purpose, in every kind of cable circumstance, Henley 
Cable reliability can always be counted upon with certainty, 
but it shows to test advantage when conditions are most 
unfavourable. 

The very toughest grade of materials, untiring care in manufacture, 
painstaking research, and, above all, our specially exacting Works 
Tests before delivery, have placed Henley Cables where they are— 
at the Top !—and these features justify your confidence in the name 


FELN LE. Y 


for the most severe 
—— — cable service ——— 


W. T. Henley's Telegraph Works Co., Ltd., 
Blomfield Street, London, E.C.2. 


JOHN OAKEY & SONS. LTD. MOTORS, А.С. & D.C. 


NUFACTURERS O 


EMERY, EMERY CLOTH, EMERY PAPER, || DYNAMOS. 


PAEL EEND Кын A SDN отот, || MOTOR GENERATORS. 


аш * Flexible Twilled" Emery Cloth. 


Engineers, Machine, Lock and Scale Makers, and all purposes wher 
great ерат DURABILITY and PERFROT FLEXIBILITY are required. 


FLINT & GARNET PAPER IN ROLLS, 


60 yards long by 18 in., 20 in., 24 in., 30 in., 36 in., 40 in., 42 in., & 43 in., wide. 


“WELLINGTON” EMERY WHEELS. 


WELLINGTON EMERY AND BLACK LEAD MILLS, LONDON, S.E. 1. 
ALL BRITISH MADE. 


THE “THOMSON” 
ELECTRIC LAMP. 


19/6 Li List. | HEAD OFFICE 24 - ч 

SAND PITS, BIRMINGHA 

Sole Agent: “ HIGBRO," B'HAM. (CENTRAL 1648 BCH. EX) 

L. E. WILSON, 265, STRAND, LONDON, w.C2. 
5956.) 

10, Corporation Street, 3, YORK ST., MANCHESTER. 
MANCHESTER. (CITY 3713) 

TELEGRAMS: - - "TELEPHONY, мо» 81, ALBION STREET, LEEDS. 
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Current Topics. 


Sir Alfred Mond, of the Health Ministry, recently 
received an influential deputation organised by the 
Coal Smoke Abatement Society, 
which urged him to introduce a 
measure giving effect to the recom- 
mendations of Lord Newton’s Departmental Com- 
mittee. The deputation was attended by municipal 
representatives from London and the country, as well 
as by delegates from about twenty engineering, 
sanitary and public health institutions, etc. Sir Aston 
Webb, who introduced the deputation, said that the 
general conclusion in regard to factory smoke was 
that it was unnecessary and avoidable. The law оп the 
question, as administered throughout the country, 
dated from 1875, and was now entirely out of date, 
although it had been amended to some small extent in 
London, Manchester, and other big cities. | 


Smoke. 


. Speaking of the effect of smoke on buildings, he 
instanced the Houses of Parliament as built of stone 
which had been carefully selected as having stood the 
effects of smoke elsewhere, but signs of deterioration 
began to show before Parliament assembled in the new 
building. Domestic smoke, which was not dealt with 
bv Lord Newton's Committee, was the cause of a 
great deal of damage. He thought that the best pro- 
posal would be to scrap all kitchen ranges and sub- 
stitute gas, electricity and other forms of heating. 
The Lord Provost of Glasgow spoke of local experiences 
Lorn of the absence of the word '' black " from the 
Scottish Act imposing penalties for the emission of 
smoke. They were, therefore, able to prosecute the 
owners of factory chimneys who did not prevent emis- 
sion of smoke in such a degree as to be a nuisance, 
even though it was not actually black. Glasgow em- 
ployed inspectors to go round the factories and warn 
people against making smoke. 


Mr. Andrew Taylor, a member of the L.C.C., 
said that ‘‘black’’ was in the London Act, 
and there had consequently been great difficulty in 
obtaining convictions. The L.C.C. lost a case recently 
on the defence that the smoke was '' dark brown." 
Some yellow smoke was more deleterious than black. 
The use of a smoke combustion apparatus should be 
made compulsory in factories. Sir Napier Shaw, 
Chairman of the Committee on Atmospheric Pollution, 
which has been engaged for ten years in measuring 
the amount of dirt in the atmosphere, gave some inter- 
esting facts concerning London’s own smoke problem, 
and, inter alia, disclosed the very material fact that in 


residential areas domestic smoke was responsible for 
about two thirds of the smoke problem. 


Sir Alfred Mond received the deputation sympa- 


thetically (he must have laughed up his sleeve) and 


very tactfully referred to the difficulty of inducing the 
Nation as a whole to forego what is in effect a British 
tradition—the cpen hearth. He referred humorously 
to the suggestion of one speaker, that people should 
be encouraged to use gas by means of a rebate on 
the local rates. This, said Sir Alfred, would be killing 
two birds with one stone where the municipality owned 
the gas undertaking. The cream of the joke lies in 
the notion of solving the smoke problem by legislating 
against it. All these influential, and in many cases 
learned, individuals proceeding in an august body to 
a leading Minister asking for the passing of an Act to 
prevent chimneys smoking. It is the old story over 
again; if there is anything in this country which con- 
stitutes a nuisance to the public at large—legislate 
against it. Frame some mystic legal document which 
will for years to come enable the Great Unpaid to pro- 
ceed against and fine unfortunate householders for 
making normal use of the chimneys which a beneficent 
municipality has built for them. If he had allowed his 
sense of humour to triumph over discretion, Sir Alfred 
might have told the deputation that the reason for 
building factory chimneys to such a height was in 
order to render it increasingly difficult for Glasgow's 
inspectors to see whether they were or were not 
emitting smoke, be it black, dark brown, or yellow. 


Joking apart, let us face the facts ; simple elementary 
facts. Smoke of whatever colour is a product of in- 
complete combustion, and can be considerably lessened 
in the furnaces of factories and power stations equipped 
with modern forced draught and smoke consuming 
devices. The major difficulty, as evidenced by a depu- 
tation. speaker, arises from the domestic grate or 
kitchen range which, even in the latest models, is a 
terrible sinner in regard to smoke production. I speak 
from personal experience, having cleaned out the flues 
in my own kitchen after the household had retired to 
rest only last week. Just as police traps have 
ignominiously failed to put an end to motoring, to the 
infinite chagrin of that portion of the populace who 
dislike motors of all descriptions, so will our pet 
remedy—legislation--fail to abolish smoke in our cities 
and towns. 


The real remedy for the smoke problem is cheap 
electrical energy. If some ot those gentlemen who 
talked to Sir Alfred Mond about the smoke evil would 
divert their well-meant energies to speeding up the 
activities of the authorities charged with the duty of 
giving us cheaper electricity and plenty of it, the smoke. 
problem would solve itself in due time. As previously 
intimated, smoke is a product of incomplete combus- 
tion. It can be reduced to almost negligible propor- 
tions in the furnaces of a modern super-power plant, 
where it is under skilled control. | Produced as at 
present by tens of thousands of domestic fire grates 
and kitchen ranges, smoke is out of control, decentra- 
lised, and beyond the capacity of even a conscientious 
corporation to control bv ridiculous legislation. My 
suggestion to the Smoke Abatement Society is that 
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they divert their energies along the тоге promising 
channel above indicated. Just as there is no smoke 
without fire, so there is no fire without smoke, and no 
Society, however worthy its object, will ever succeed 
in abolishing the British coal fire unless it offers the 
modern equivalent, an efficient electric fire with cheap 
current to feed it. 


a d 


“Any of you chaps got the price of a pint?” 
the driver of a motor wagon, commissioned to take 
a load to the docks, under cortract. 
Chorus of Noes. ‘Then it's no 
blinking good stopping at the Lord 
Nelson on the way down." Starts 
off. After sundry stops to take in water, get up steam, 
and apply the brake—rather a joke this, the brake that 
necessitates bringing the contraption to а standstill 
in the first place before it can be efficiently. applied— 
they arrive at the dock side. “бог апу ladders?” 
e No.” ‘ Well you'll 'ave to get them cases off as 
best you can, our contract don't include unloading.” 
Cases weigh a quarter of a ton each, and the gang 
сстргіѕсѕ two bantams, wiling, but limited as to 
muscular development. In the result, the cases arc 
duly ''dumped." Six months later—Claims for 
damage under Marine Insurance and unprintable 
comments on the way those foreigners (sic) handle 


merchandise. Verbum sap. 


An Industrial 
Idyll. 
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THE DETERMINATION OF HEAT LOSS FROM 
BUILDINGS, WITH SPECIAL REFERENCE TO 
| ELECTRICAL HEATING. 
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(Continued from page 146.) 


The basic formula for determining the heat loss may be 


represented by the equation :— 


Н (1, - t(aA +В +сС)+(Ь—)(%У) +7 


in which: H is the total rate of heat loss expressed in suit- 
able units; f; and / the inside and outside air temperatures 
4, B, C, the area of the cooling surfaces of 


respectively; . 


the various materials forming thc enclosure ; a, b, c, the co- 
efficients of total transmission under standard conditions 
from unit area of materials to which they respectively 
apply; t, and t, the initial and final air temperatures re- 


spectively; V the volumetric rate of air passing through 
the room; k the coefficient representing the quantity of 


heat taken up by unit volume of air for 1 degree rise in 
temperature; Z supplements to provide for variations from 


the standard conditions applicable to the coefficients. 


Thus, in computing the total rate of heat loss from a room 
said to consist of three parts :— 


modern practice may be 
(a) the transmission losses through walls and the like, (b) 
the losses due to air interchange, and (c) supplements to 


be added to offset variations from the standard conditions 


to which the coefficients apply. 


The research committee of the Institution of Heating and 
been carrving out a series of 
tests at University College to determine the heat transmis- 
sion coefficient for a variety of building materials and walls 
The schedule ol 
results is not complete; but the approved results are in- 
cluded in the following table. They represent the entire 
transference of heat, that takes place under the given con: 
NS, To prevent any miscon- 
ception it may be well to state the numerical value of these 
| They represent the number of heat units 
passing per hour under a steady state of heat flow through 
unit area of substance when a difference in temperature 


Ventilating Engineers have 


of various thickness and constructions. 


ditions, through the substance. 


coefficients. 
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of 1 degree is maintained between the air on both sides 
of the substance, such air being without movement, except 
for the convection currents induced by the difference in 
temperature between the surface of the substance and the 
a'r in contact. 

or COEFFICIENTS OF HEAT. TRANSMISSION THROUGH 
BUILDING MATERIALS. 


TABLE 


GLASS. 
т. Single Window k = 1.0 
2. Double  .., К = о.б 
3. Single Skylight k = ТІ 
4. Double 2 se k = 07 
5. Pavement Lights... "E Uu К = 13 
WALLS & PARTITIONS. 
6. Plain cement brickwork. 
Thickness 43” 9” 134" 18” 223" 27" 
K 0.57 0.43 0.35 0.29 0.25 0.22 
7. Brickwork plastered one side. 
Thickness 4h" 9" 13Y 18” 2247 27° 
K 0.55 0.42 0.34 0.29 0.25 0.22 
8. Brickwork matchboarded one side. 
Thickness 4h” Ө” 135° 18" 221" 27 
К 0.30 0.25 0.22 0.20 0.18 оло 
9. Brick wall. 4%” inside and 3" cavitv. 
Outside Brick 41^ 9" 14” 18” 2r 
Ko dw .. 0.33 0.28 025 022 02I 
то. The same, but ventilated top and bottom. 
Outside Brick 41 g” 14" IS" 21" 
| ca .. 0.40 0.35 0.30 0.26 0.25 
11. Bath Stone. 
Thickness et s4 - 9" 18” 27 
K sa 25 da .. 0.53 0.40 0.32 
12. Fortland Stone. | 
Thickness oes T pp. 09. 18" 27 
K .. кй T 0.52 0.39 0.31 
тз. Compound wall, equal thickness, stone 
outside, brick inside, 
Total Thickness 18* 36" 
K .. 5 28 an .. 0.33 0.21 
14. Rough concrete wall, no facing. 
Thickness see 4” 6” 8” то” 12” 
K шш 0.603 0.57 0.53 0.49 0.45 
15. Concrete wall, plastered one side. 
Thickness ets 4" 6” 8” то” 12" 
Ка и .. 0.60 0.55 о.5т 0.48 0.44 
16. Concrete block wall, 9” thick, with inside 
cavity vertically disposed ... k = 0.52 


17. Hollow brick tile, 4” thick overall, with in- 
side cavity vertically disposed ... k = 0.44 
18. Compound concrete wall, 2” cavity, 4” con- 
crete inside. 


Outside concrete 4” 6” 8” то” 12 
Ку ш .. озо 0.29 0.28 0.26 0.25 

19. The same, but ventilated top and bottom. 
Inside concrete 4" 6” 8” 10* 17 
K ss .. 0.36 0.35 0.33 0.31 030 
20. Lath partition, plastered one side only k = 0.50 
21s. xs i plastered both sides ... К = 033 
22. T P cavity filled with slag wool k = 0? 
23. Match boarded partition, and wood doors k = 0.40 

FLOORS & CEILINGS. 

24. Wood joist floor, no plaster beneath k = 015 
25. " » plaster beneath du К = 0.10 
20. ч ,, pugged and plaster beneath К = 00; 
27. Cement floor, boarded ... РР ic k = 0.20 
28. " E not boarded ius is k = 0.25 
29. Reinforced concrete floor, plaster beneath k = 0.15 
30 T ,,and boarded, plaster beneath k = 0.10 
31. Lath and plaster ceiling (no floor over) k = o4? 
32. Plaster ceiling (wood floor over) eS. k = 020 
„ and pugged К = 0.10 
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шш 


0.25 
0.15 


Reinforced concrete ceiling, asphalted over К 


34- 
wood floor above k 


35- 

The foregoing table is fairly representative, though not 
complete ; indeed, very little is known of the heat con- 
serving properties of some of the more modern forms of 
construction, such as hollow partitions and the like, but 
it is hoped the figures given will enable a fairly close 
approximation to be made in other cases. | 

It has been mentioned that the transmission coellicients 
apply to still air, and, in figuring the heat losses of a 
building, it is customary to treat each room as though it 
had a southern and protected aspect, and then add a per- 
centage to cover the additional loss from exposure an: 
aspect, according to the location of the room. The exact 
amount to add in each case is largely a matter of judg- 
ment. My practice is to make an addition of 5 per cent. 
for rooms or houses having little exposure, such as town 
houses or country houses well protected by tre?s, 10 per 
cent addition for houses of medium exposure, and 15 fer 
cent. for houses having abnormal exposure. The further 
customary factors for aspect are то per cent. addition for 
rooms facing E. or N.W., and 10 per cent. to 15 per cent. 
additions for N. and N.E. aspects. These factors are 
necessarily empirical and should be applied judiciously. 

(To be continued.) 
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ELECTRICAL ENGINEERING—FINAL GRADE 


Solutions to Questions set at the 1921 Examination of 
City and Guilds Institute. 


Bv Epwarp Носнеѕ, B.Sc., A.M.I.E.E. 


(Continued from page 139.) 

Q. 13.—Name the chief causes of breakdown in high- 
tension transmission systems, and describe appropriate 
safety devices. 

4. r3.—Breakdowns in high-tension transmission 
systems are generally due to abnormal increase of 
potential, the causes of which may be divided into 
(а) internal causes, and (b) external causes. 

Amongst the internal causes may be considered 
electrical resonance. Since the transmission line— 
especially if laid underground—has both capacitv and 
Inductance, it will have a natural period of oscillation 

| I 
given by i92 VIC н 
fundamental ог a harmonic of the applied voltage 
coincides with the natural frequency of the circuit. As 
the trouble is usually due to a harmonic, it is desirable 
that the e.m.f. wave be as nearly sinusoidal as possible. 
Further, neither alternators nor synchronous motors 
(or rotaries) should be run up or down in speed when 
excited and connected to a cable on open circuit, as 
resonance may occur at some intermediate speed. 

If an uncharged cable be suddenly switched on to the 
bus-bars, the pressure across the cable may rise 
momentarily to twice the bus-bar pressure if the switch 
makes contact at the instant of maximum e.m.f.—a 
Pressure rise that is accentuated by a switch making 
Imperfect or intermittent contact. With a good 
modern oil-switch, however, there is little risk of trouble, 
and the cable-charging gear which was largely used at 
one time, is now considered unnecessary. 

‚ Another internal source of pressure rise is the switch- 
Ing off of a heavy current, especially if the circuit has 
a large inductance and a small capacity—a feature of 
an overhead transmission system. Should the switch 


and resonance occurs if the 
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gap in series with a battery B of lead-oxide cells. 
the station side of the tapping to the arrester is an air 
choker C, consisting usually of a spiral having about 
half-a-dozen turns. This is sufficient to delay the flow 
of the high-frequency discharge in that direction and to 
allow it to take the alternative route via G and B to 
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be opened when the current is at its maximum, the 
energy stored in the magnetic field becomes converted 
into electrostatic energy, and owing to the capacity 
being small, this can only be accomplished by the pro- 
duction of a large voltage. The best safeguard in break- 
ing A.C. circuits is the use of oil-immersed switches, 
since these interrupt the circuit when the current is at 
or near zero value, t.e., when there 15 practically no 
electromagnetic energy in the system. 

Practically all external causes of abnormal pressure 
rise are due to some form of lightning effects. Thus we 
have— | 

(a) Direct lightning discharge to an overhead 
wire—a phenomenon that is very rare. The most 
effective safeguard 15 a galvanised iron wire carried 
on the top of the poles supporting the transmission 
line and earthed at frequent intervals. 

(6) Electromagnetic induction due to a lightning 
discharge in the vicinity of the overhead system. 

(c) Static induction due to a strongly-charged 
cloud above the wires inducing in the latter a 
charge of the opposite sign. Should the cloud 
become discharged, the charge on the line wires 
travels off in both directions at a speed equal to that 
of light, and may break down theinsulation on the 
end windings of machines against which it may 
impinge. 

Static induction is reduced by using an earthed guarp 
wire as in (a), or by arranging a leak to earth either 
through a high inductance or a high resistance such as 
a water jet. Static condensers connected between the 
line and earth have also been used to some extent to 
deal with these high-frequency disturbances. The 
capacity of such condensers is very small, so that the 
charging current with normal frequencv is also very 
small; but to the high-frequency discharges, their 


‘impedance is low. 


The most common protection, however, is a spark 
gap connected in series with a high-resistance, aluminium 
electrolytic cells or lead-oxide cells, to limit the discharge 
and to assist in extinguishing the arc across the spark 
gap after the discharge of the excess potential has 
taken place. Thus, in Fig. 23, G represents the horn 


TO 
MACHINES 


Fic. 23. 


On 
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earth. At the same time, the impedance offered by C | 


to currents of normal frequency is almost negligible. 

One of the cells of the lead-oxide arrester consists of 
two circular iron plates with varnished surfaces 
separated by an annular porcelain ring, shown in section 
in Fig. 24. The space inside thering is filled with lead 
peroxide. This substance when heated to about 
I50?C. becomes converted into red lead, which has a 
specific resistance of about 24 megohms per inch cube ; 
and when heated still further to about 250?C. is con- 
verted into litharge, which is practically an insulator. 
The film of varnish on the steel plates is of such a thick- 
ness as to break down at about 400 volts. With a pres- 
sure greater than this, the varnish is pierced at one or 
more points and the resulting current heats up the 
peroxide in the neighbourhood of the puncture, con- 
verting it into an insulator, so that the puncture is 
immediately sealed up and the current stopped. 

А spark gap has to be used in series with the lead- 
oxide arrester, otherwise the latter would act as a 
condenser and take a comparatively large charging 
current. The gap at G (Fig. 23) is such that the normal 
pressure is not sufficient to produce a discharge. The 
horns at each side of the gap assist in extinguishing the 
arc by causing it to travel upwards and thereby increase 
in length. 

The lead-oxide arrester has only been introduced 
comparatively recently ; but up to the present it has 
given every satisfaction, and is likely to become the 
most general type of lightning arrester. 


(To be continued.) 


TELEPHONE LINE WORK IN THE 
UNITED STATES. 


ы Т 


Bv E. S. Вүмс. 


(Continued from page 141.) 
MECHANICAL AND LABOUR-SAVING DEVICES. 

The high rates of pav in America have necessitated the 
use of many labour-saving appliances. Owing to the large 
increase in wages in this country during the past five or 
six years, the following particulars of some of the machines 
may be of interest :—- 

(a) Excavating machines for trench work.—A_ small 
machine, known as a “ditching machine," particularly useful 
in excavating the shallow trench required for telephone 
conduits, has been developed. At the rear of a small trac- 
tion engine is fitted a whecl about 6 ft. in diameter, which 
can be lowered at will. The periphery carries several 
bucket-shaped prongs which penetrate the ground and throw 
the excavated soil to one side. A trench, 19 to 24 ins. wide 
up to a depth of 54 ft. can be formed by this machine. It 
is suitable for footway and roadway work where there 
are not manv obstructons. Details of the obstructions are 
usually ascertained in advance, and the-machine can be so 
controlled that it is stopped within a few inches of any 
obstacle. The prongs will cut through сап ordinary mac- 
adam roadway without difficult, and on country roads a 
speed of 7 ft. per minute can be attained. | 

(b) Back fillers.—A modified form of a farmer’s plough is 
used for pushing the ground back into the trench ready for 
ramming. Two men are required to guide the plcugh, 
which is drawn bv the steel wire rope on the winch of a 
motor truck.. | | "e | 

(c) Tamping machines.—The difficulties of hand-ramming 
have been overcome by the use of a mechanical tamper. 
A i2in. square block weighing 150 lb. is elevated 4 ft. 
by gearing driven by a small petrol engine, and then re- 
leased. Thirty blows a minute can be delivered whilst the 
machine is travelling horizontally at 3 ft. per minute. This 
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machine can do as much work as 10 men, each armed with 
1o-lb, rammers (or punners). To fill a trench 2 ft. deep 
the back filler and tamping machines traverse the course 
twice. 


(d) Concrete mixers.—For laying a concrete foundation, 
forming the sides or top protection of a conduit route or 
supplying the concrete for manholes, a concrete mixer 
fitted on a motor truck has been evolved. The gravel and 
sand are mixed at a vard and raised into hoppers on the 
truck bv means of a small motor-driven conveyer. А tank 
on the truck is filled with water. When on the job a 
quantitv of the gravel and sand is released from the hoppers 
and fed into the mixer; cement and water are added and 
the mixer is rotated by gearing connected with the mixer 
engine. A movable trough is used to convey the concrete 
to the trenches or manhole, where it is levelled by hand. 


(e) Pole-hole excavators.—A 3-ton truck is used to carry a 
large auger capable of making a hole from 18 to 24 ins. in 
dia. up to 6 ft. deep. Power is supplied from the truck 
motor to various trains of gearing which in turn rotate 
the auger at the rate of 60 r.p.m. A revolving turntable 
on the truck permits the hole to be excavated from either 
side or from the rear of the truck. А pole-hole 6 ft. 
in depth can be excavated in from 3 to 5 mins. in various 
types of sub-soil. Clav and even hardpan offer little resist- 
ance to the auger—the only serious obstacle being actual 
rock. The operation of the machine is controlled by two 
men, one acting as driver, and the other as auger-operator. 
Manipulation is effected bv means of two levers one for 
engaging the up-and-down feed, and the other for engaging 
and disengaging the auger driving clutch. After boring has 
been continued for some time the auger is raised, bringing 
with it all the carth excavated. The earth is then quickly 
dispersed by the rotation: of the auger. The latter can 
be tilted for bering at an angle, as for example, in ex 
cavatins a stav-hole. | 

In a more recent type the truck is fitted with a derrick, 
which is capable of erecting the pole unon completion of 
the excavation. The author witnessed the erection of 
4s-ft. poles in a back-alley in Detroit by means of Ж 
equipment. In each case the sub-soil was a hard clay, 
and it took the machine 4} mins. to place the pole in 
position ready for tamping. One foreman and two skilled 
men represented the total gang. 


(f) Pole erectors.—All telephone companies have a certain 
number of 3-ton trucks fitted with derricks for pole erec- 
tion. The derrick is normally carried on the side of the 
truck, but can be placed in position for pole erection in a 
few minutes. On country roads where the poles are laid 
out along the road in Advance and where the holes m 
been excavated, it is possible to erect 25-ft. poles at zi 
rate of about до per hour under favourable conditions. The 
maximum number erected on an 8-hour day by one foreman 
and eight men using one 3.ton truck is 300. The same 
derrick can also be usefully employed for withdrawing 
the old stump of a pole when replacement 1s necessary. 

(To be continued.) 
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i | is retiring 
Personal.—From the 31st inst. Mr. A. С. Marsh is re 
from the Board of Directors of the uz” Electric Lamp a 
Supplies Co., Ltd., in order to commence business as a Whole- 
sale Electrical Supplier and Manufacturers’ agent. 


Reduction in Lamp Prices.—A reduction in the price of Royal 
“ Ediswan " Kingolite candle lamps is announced in our adver. 
tisement columns. In some cases this reduction amounts re 
much as 15. od. per lamp. The Kingolite lamp overcomes A 
difficulty of making the candle remain ina perfectly upright ys 
tion in the fitting (atrouble which has seriously detracted from xis 
artistic appearance of this type of fixture) by making the ca ` 
in three portions, the lamp itself, the connector and the Ф. 
tube. The connector is provided witha flanged ring which ¢ А 
be screwed down firmly ол to the nozzle of the fitting, D 
preventing any deviation from the perpendicular. n 
any one of the three parts may be renewed independently, 
reducing the cost of maintenance. 
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Questions and Answers by Practical Men. 
RULES. 


under 
cann petitive | 
‚р foe of 10з. will be paid for the answer which we consider 

thows the темен жей, and 5s. jor the one we select as second ben- 
in replies, importance will be attached to clearn 
accuracy. The Editor reserves the right to make 
only one reply, if, in his opinion, 
i meril. Competitors desiring 

tf should enclose 


per only, and tf diagrams are sent, draw 
of paper attached to the manuscript. Com- 
paiuors may adopt a "nom plume,” bul, both in the case of questions 
! the competitor's real name and address must be sent with 
as а guarantee of good faith. No correspondence will 
into with regard to successful replies. The Eduor's decision 


words ' or “Q” and " A" should be 
the top left-hand corner of all letters intended for this column. 


QUESTION No. 137. 

What is known as the " Corona " effect on high tension 
insulators? How does this affect the quality of pin and 
suspension tvpe insulators? Сап any reader give me details 
of an insulator to be used to, say, 30,000 volts?—''HicH 
TENSION." 

QuEsTION No. 138. 

What are the advantages of the wet air filter over screens 
for the air cooling system їп an alternating current 
generator? It would appear to me that, on high voltages, 
wet air filters are dangerous.— SWITCHGEAR.” 


(Replies to Questions Nos. 137 and 138 must be received not 
later than April, 29, 1922.) 


NOTES ON WATER POWER DEVELOPMENT.* 


Bv Pror. А. H. Gisson, D.Sc. 
‘Continued from page 143.) 


While such data may be obtained either from stream 
gaugings or from rainfall and evaporation records, the 
former method is by far the more reliable. For a reason- 
able degree of accuracy, however, records must be available 
extending over a long period of years, and at the present 
moment such data is available only in very few cases. 

Where accurate rainfall and evaporation records are 
available, it is possible to obtain what is often a sufficiently 
close approximation to the run-off, but even rainfall records 
are not generally at hand where they are most required, 
and even in a district where such records are available, 
they are usually confined to easily accessible points, and 
are seldom extended to the higher levels of a catchment 
area where the rainfall is greatest. Even throughout the 
U.K. our knowledge of the rainfall at elevations exceeding 
300 ft. is not satisfactory, and little definite is known con- 

, cerning that at elevations exceeding 1,000 ft. 

In this country evaporation may account for between 20 
and so per cent. of the annual rainfall, depending on the 
physical characteristics of the site, its exposure, mean 
temperature, and the type of surface covering. In some 

| countries, evaporation may account for anything up to 
, 100 per cent. of the гаї ай. As yet, however, few records 
f are available as to the effect of the many variables involved. 
An investigation devoted to the question of evaporation 
| from water surfaces, and from surfaces covered with bare 
sil and with various crops, under different conditions of 
t wind, exposure, and mean temperature, would appear to 
i he urgently needed. If this could be combined with an 
) extension of Vermeulle's investigation into the relationship 
i between rainfall, evaporation, and run-off on watersheds 
i X а few characteristic tvpes, it would do much towards 
аб du ud РО ор, ee 
| * Abstract of Address by the President of the Engineering 
| *ttion, British Association, at Edinburgh, 1921. 
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enabling an accurate estimate of the water power possibili- 
ties of any given site to be predetermined. 

Even more useful results would follow the initiation of a 
systematic scheine of gauging applied to all streams айога- 
ing potential power sites. 

Among other questions which are ripe for investigation 
may be mentioned :— 

1. The combined operation of steam and water power 

plants to give maximum all-round ећсіепсу. 

2. The relative advantages of high voltage D.C. and А.С. 

generation and transmission for short distances. 

3. The operation of automatic and  semi-automatic 

generating stations. 


Tidal Power.—The question of tidal power has received 
much attention during the last few years. In this country 
it has been considered by the Water Power Resources 
Committee of the B.O.T., who have issued a special tidal 
power report dealing more particularly with a suggested 
scheme on the Severn. The outline of a specific scheme on 
the same estuary was published by the Ministry of Trans- 
port towards the end of 1920. 

In France, a special commission has been appointed by 
the Ministry of Public Works to consider the development 
of tidal power, and it has been decided to erect a 3,000 kw. 
experimental plant on the coast of Brittany. With the 
view of encouraging research the Govt. propose to grant 
concessions, where required, for the laying down of 
additional ir stallations. 

The tidal rise and fall around our coasts represents an 
enormous amount of energy, as may be exemplified by the 
fact that the power obtainable from the suggested Severn 
installation alone, for a period of eight hours dailv through- 
out the year, would be of the order of 450,000 h.p. 

Many suggestions for utilising the tides by the use of 
cu;rent motors, float-operated air compressors, and the like 
have been made, but the only practicable means of utilising 
tidal energv on any large scale would appear to involve the 
provision of one or more dams, impounding the water 
in tidal basins, and the use of the impounded water to drive 
turbines. 

The energy thus rendered available is, however, inter- 
mittent; the average working head is low and varies daily 
within very wide limits, while the maximum daily output 
varies widely as between spring and neap tides. 

If some electro-chemical or electro-physical process were 
available, capable of utilising an intermittent energy supply 
subject to variations of this kind, the value of tidal power 
would be greatly increased. At the moment, however, no 
such process is commercially available, and in order to 
utilise anv isolated tidal scheme for n«rmal industrial appli- 
cation it is necessary to provide n:eans for converting the 
variable output into a ccntinuous supply constant through- 
out the normal working period. 

Various schemes have been suggested for obtaining a 
continucus output by the co-ordinated operation of two or 
more tidal basins separated from each other and from the 
sea bv dams with appropriate sluice gates. This method, 
however, can only get over the difficulty of equalising the 
output of spring and neap tides if it be arranged that the 
maximum rate of output is that governed by the working 
head at the lowest neap tide, in which case only a small 
fraction of the available energy is utilised. 

When a single tidal basin is used it is necessarv to pro- 
vide some storage svstem to absorb a portion of the energv 
during the dailv and fortnightly periods of maximum out- 
put, and for this purpose the most promising method. at 
the moment appears to involve the use of an auxiliarv high 
level reservoir into which water is pumped when excess 
energv is available, to be used to drive secondarv turbines 
as required. It is. however, possible that hetter methods 
тау he devised. Storage by the use of electricallv-heated 
boilers has been suggested. and the whole field of storage 


{в one which would probably well repay investigation. 


(To he continued.) 


168 


ELECTRICITY. 


MARCH 31, 1922 


Reviews of books, ёс. 


[Books noticed in this column will be sent from ELEC 
TRICITY Office to any part of the world, for the published 
price, plus ten per ceni. for postage (minimum 2d.), and 
orders will be appreciated.] 


— IÓ— . — 


“ MECHANICAL WORLD " ELECTRICAL Роскет Book, 1922. 
—394 pp., including diary. (Emmott. 2s. net.)— The pub- 
lishers of this annual know what thev are about so well that 
there is no need for us to go into anv detailed criticism. The 
new sections just added on power-station construction and 
operation, and on electric hoists, together with the section 
on switchgear, which has been rewritten, make this edition 
more comprehensive than hitherto and, together with the 
general revision, reliable and up-to-date. 


t ELECTRICIAN ?? 


ELECTRICAL TRADES DIRECTORY AND 
HANDBOOK, 1922.—1,356 pp. (Benn. 23s. net.-—In this 


edition of the well-known *' Blue Book," the fortieth, we 
note that the whole of the useful contents have undergone 
careful and systematic revision. New features include par- 
ticulars of the electricity supplv districts, the Imperial cable 
system and wireless chain. Technical information regard- 
ing the Anglo-Foreign telephone cables, factory lighting 
and miners’ electric hand-lamps has also been added. Both 
the Alphabetical and Classified Trades Section have been 
enlarged and the latter rearranged, so that by the omission 
of some duplicate headings and the addition of more 
cross references, the entries under the main headings have 
been increased so as to make them more fully representa- 
tive of the branches of industry concerned. А very valu- 
able reform which will undoubtedly go far to increase still 
more this popular book of reference. 


'" PRACTICAL ENGINEER " ELECTRICAL POCKET BOOK, 1922. 
—6:0 pp. and diary. (Technical. Publishing Co. Cloth, 
2s. net., best 2s. 6d.)— The revision elfected in this edition 
includes notably the amplification of the sections on electric 
traction and wireless Other revisions have been made and 
more might have been. 


26 THE JOURNAL or THE INSTITUTE OF METALS,” Volume 


XXVI., 1921. 760 pp., 34 plates, Edited by G. Shaw 
Scott. (Inst. of Metals. 31s. 6d. net.)—The latest volume 


of this *' metallurgical clearing house ’’ is remarkable for 


its record size and for the unusually important nature of 
its contents. А foremost place is occupied. bv the 
hitherto unpublished May lecture by Prof. Turner, in which 
the author points out that the casting of metals is an art 
which is based upon scientific principles—in the practice 
of which, however, much depends upon the skill, attention 
and devotion of the experienced workman. 

The twelve valuable papers read at the recent Birming: 
ham meeting of the Institute are published in full in this 


volume, and these touch upon every phases of the non- 


ferrous metal industry-—in particular: the properties and 
working of nickel-aluminium-copper alloys, brass, low-tin 
bronze, and allovs of aluminium with magnesium and sili- 
con, Other papers in this series add extensively to our 
knowledge of the effect of lead in Admiralty gunmetzl, the 
working and annealing of copper, the structure and pro- 
perties of zinc, the electrolytic etching of metals, the ex- 
trusion defect, and the use of the scleroscope. 

The series of classified abstracts of papers published 
throughout the world, dealing with non-ferrous metals and 
related industries, now occupies practically as many pages 
as the entire pre-war volume issued bv the Institute. It 
needs no words of ours to commend this important section 
of the work to our readers—the abstracts are unique and 
invaluable. 

The production of the Journal is as admirable as ever, 


and we have no hesitation in advising every reader inter- 
ested. in non-ferrous metals to purchase this volume or— 
better still—become a member of the Institute of Metals. 


Various Items. 


Dynamicables Anniversary Dinner.—This will be held on 
Tuesday, April 4, at the Trocadero Restaurant, Piccadilly, W. 
Mr. A. Campbell Swinton, F.R.S., in the chair. 

Preston.—The T.C. have approved of application being made 
for sanction to borrow {305,000 for the purchase of the under- 
taking of the National Electric Supply Co., Preston, in pursuance 
of the agreement already made, and authorising a scheme for 
the Mid-Lancashire district, to be prepared jointly by the 
Blackburn and Preston Corporations. 

An Artistic Calendar.—A wall calendar for 12 months, com- 
mencing Aprili, has been issued by the Metropolitan-Vickers 
Electrical Co., Ltd. On substantial card, finished in dark 
brown, with a picture in black-and-white of a charming young 
ladv, the calenaar bears a minimum of advertisement, and is 
an ornament to any room or office. 


Meetings. —Thoc Junior Inst. of Engineers will meet on Friday, 
31st inst., at Caxton Hall at 8 p.m.: Lecturette, “ The Steel- 
melting Shop," bv D. P. Dickinson. Slides. Also on Friday, 
April 7, at 8 p.m., Leturette, ‘‘ Engineering in Southern Persia.” 
by J. W. Maple ; and on Wednesday, April 12, at 5 p.m., Official 
Visit to the International Building Trades Exhibition at Olympia. 


1.£.£., Birmighim.—Owing to the illness of Mr. F. T. 
Pamment, the paper advertised for April 4, at the University, 
Edmund Street, Birmingham, will not be. read, but instead а 
Conversazione will be held, and a lantern lecture һу Mr. J. A. 
Cooper, entitled ‘ With the Wireless Signal Coy. R.E. in East 
Africa, 1916-1918," will be given at the Grand Hotel, Colmore 
Row, at 7.30 p.m., on April 4. 


Trade Notes, 


. А partnership has been entered into between E. M. Philips 
and Kent Bros. Electric Wire Ge. as from March 1, and has been 
rcgistered under the title of Kent Bres. Electric Wire Co. and 
E. H. Phillips, for the manufacture and supply of silk, cotton 
and enamel-covered copper wires. Their London office is at 
37, King Strect, Covent Garden, W.C.2. 
. We have received a copy of Folder U.K.A., illustrating 
a new range of Henley malleable iron bonding clamps for elec- 
trically bonding armoured cables. These are supplied with 
cast brass cable shoes if required, for making connections by 
means of copper strand. Copies can be obtained from 
W,T. Heniey's Telegraph Works Ce., Ltd., Blomfield Street. 
London, E.C.2. | 

New Books.—Mecssrs. Benn Brothers have nearly ready a 
“Life of George Westinghouse," by Henry G. Prout. This 


volume is a record of a life of wonderful activity, an intimate 


disclosure of heretofore unrevealed industrial episodes, and a 
most interesting analysis of the engineer's part in modern 
civilisation. 

The ' Meldrum " mechanical stoker, which embodies the 


result of long experience and numerous tests, is described in 


detail, with illustrations, in a brochure received from the makers, 


Meldrums, Ltd. (Timperley, Manchester). 


In design chart No. 197, Н. C. Slingsby (142-6, Old Street, 
E.C.1), illustrates with their reference numbers a very large 
number of hand and cycle trucks, electric trucks and tractors, 
ladders of all kinds, stackers, lifters, trucks for special factory 
usc, ¢.g., for moving armatures from place to place, etc., Never 
before have we seen so many illustrations of the appliances 
referred to than are to be found in thf chart, which in addition 
gives the addresses of the firm's various factories, branch offices 
and showrooms, besides foreign and colonial stock centres. 
It is stated that any construction on wheels for every con- 
ceivable purpose can be designed and built by the firm. 

From Moul and Co., Ltd. (43, Old Qucen Strect, Westminster, 
5.W.1), comes a card referring to the '' Teletel ” telephone 
call counter, which is a device about the size of a watch for 
attaching to wall or desk by a subscriber's telephone. On 
the completion of any call the knob of the '' Teletcl" is de- 
pressed, a bell rings and the call registered. Thus a check 
cam conveniently be kept on the P.O. account, 
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KINGSTON’S ELECTRICAL EXHIBITION. 


The Mayor and Corporation of the Borough of 
&ingston-upon-Thames, as well as Mr. T. A. King- 
ат, the Borough Electrical Engineer, are to be con- 
zratulated cn the excellent electrical exhibition which, 
nconjunction with the E.D.A., they have arranged in 
Baths Hall, Wood Street. This exhibition was opened 
эп Monday last and will close to-morrow evening. 

Besides displays by local firms there are several 
excellent stands run by some of the foremost manu- 
facturers. For instance, the General Electric Co., 
Ltd, have a representative display of their lamps, 
fittings, ** Magnet ” heating and cooking appliances, 
etc., and the Sun Electrical Co., Ltd., are showing 
fittings, the very efficient ** Sunshine?’ suction cleaner, 
Sunco fires, a cheap ‘‘ bowl”’ fire, etc. In addition 
the company have arranged actual demonstrations of 
the A.B.C. electric laundress, and the holiday electric 
dish-washer. The Metropolitan-Vickers Electrical Co., 
Ltd., display some delightful fittings as well as the 
Eureka suction cleaner, their new 2 kw. Cosmos electric 
fire with parabolic reflector and swing guard, which 

tnables water to be boiled and kept hot as required. 

А particularly interesting cooker is provided with a 
clock which can be set so as to ring a bell and switch 

of after the lapse of sufficient time to carry out the 

"king operations. The oven is double-cased and 
lagged, is provided with automatic thermostatic 

rceulator and has open coil elements which can be 
‚Шей out for inspection as required. ^ The boiling 
Plates are of the open coil type. The whole is raised 
above the ground so as to do away with stooping. 

. The British Thomson-Houston Co., Ltd., show 
«examples of Mazda vacuum and gasfilled lamps, the 
! Tntint"" colour matching outfit demonstration case, 
285 referred to more -extensively elsewhere in our 
; mns, floodlight reflectors, coloured spot lights for 
p Pm widow effects, Mazdalux reflectors, etc. 

; Avery handy 30 watt bed warmer is shown! by Geo. 
P Nobbs, Ltd. ; also examples of new “Genii Neptune " 
"Rotes, that remarkably useful device the ‘‘ Genii” 


electric coil boiler, which, by the way, is now made 
loaded to 500 watts, universal or single voltage, 750 
watts, goo watts, or 1,500 watts single voltage. All 
of these are of the same small size and will go into 
an average-sized cup. Other specialities include a 
2,000 volt radiator-convector for use on electric trains 
(tested to 4,500 volts), stills, sterilizers, low and high 
loaded domestic water supply. apparatus, and other 
useful developments in the art of electric heating. 
Here, also, may be tested the Ray Vac suction cleaner, 
which is light, but efficient. 

G. W. Jones and Co. (32, Fife Road, Kingston) have 
a show of fittings, heating and cooking appliances, 
bells, bell-ringing transformers, ete. The Foster 
Engineering Co., Ltd. (Wimbledon, S.W.19), include 
on their stand Tricity cookers and fires, as well as 
various Universal appliances, which were also shown 
in number and variety by the local firm of Bentalls. 
W. Н. Gaze and Sons, Ltd. (10, Conduit Street, W., 
and 19-25, High Street, Kingston), have an excellent 
display of fittings, and labour-saving appliances, 
including the Falco table heater and toaster, Belling 
fires, and a demonstration of Falco cookers. 

Venner's Signs, Ltd. (6, Old Queen Street, West- 
minster), have on view Venner time switches, an oven 
which has been in continuous use in the district since 
I915, low loaded hot plates, signs, and other items. 
The Hotpoint Elec. Appliance Co., Ltd., have a stand 
full of their wares, and the Ridgway Storage Battery 
and Ignition Co. (48, High Street, Kingston) show 
accumulators of their own make for motor-car and 
other uses, a selection of the well-known ‘‘ Hart” 
accumulators, and substantially made Noden valves for 
passing r, 2 and 5 amps. (A.C. converted to D.C.) for 
small accumulator charging. They also demonstrate 
a handsome electrically driven gramophone, which 
gives fine reproduction and helps, when the orchestra 
is not playing, to enliven the exhibition. Examples of 
Tucker switches, switch plates and switch controls are 
also to be inspected, while demonstrations of the 
Hoover suction cleaner, a loud-speaking wireless set, 
and an electric tea room add their quota towards 
making the show interesting, popular and, we hope, 
profitable. 


——- 


B.E.A.M.A. ANNUAL MEETING. 


The annual general meeting of the British Electrical 
and Allied Manufacturers’ Association (Incorp.) was 
held at the Connaught Rooms on March 16, Mr. W. O. 
Smith, of Elliott Bros. (London), Ltd., Chairman of the 
Council, presiding over a large attendance of members. 

The income and expenditure account and balance- 
sheet, after a careful review by the chairman, were 
unanimously adopted. 

In the course of his remarks dealing with the report 
of the Council for the year 1921, the chairman said 
that he still held the opinion that the tone of the Stock 
Exchange was one of the best indications of the state 
of the trade of this country, and whereas a year ago the 
Stock Exchange was in the depths of depression, to- 
day there was buoyancy and optimism all round, and 
he ventured now to express the conviction that the 
feeling of optimism in that quarter would gradually 
permeate other branches of business, and those who 
had been holding back, to see which way the cat 
jumped, would, before long, sell out of the gilt-edged 
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securities and utilise the money so released in financing | 


new enterprises and new developments or additions to 
existing plants, and a fair proportion should find its 
way into the electrical and allied industries in the shape 
of orders. He did not think for a moment that we 
should see an immediate boom. 

The proposal for the adoption of the report was 


seconded by Mr. Pybus, managing director of the 


English Electric Co., Ltd., and carried unanimously. 

The chairman then declared the result of the ballot 
to fill the five vacancies on the Council, and after the 
re-election of the auditors and a vote of thanks to the 
chairman (who after three years feels that he ought to 
resign), proposed by Mr. Berry (British Electric Trans- 
former Co., Ltd.), for so ably presiding not only at 
that meeting, but at the Council table, the proceedings 
terminated. 


ELECTRICITY AND FINANCE. 


At the LE.E. Informal Meeting on March 20 Mr. F. 
Pooley was in the chair, and Mr. A. Wright opened a dis- 
cussion on “The Importance of Considering Finance in 
Electrical Undertakings.” 

In the course of his remarks, Mr. Wright reminded his 
audience that the disastrous legislation of 1882 and 1888 
was due to the mistaken belief that electricity supply was 
already an established and technically solved business like 
water supply and horse tramways, which, once installed, 
could be run by a small technical staff without much addi- 
tion to capital, whereas we know to-day that it requires a 
continual amount of new capital to keep alive and abreast 
of the times. 

Too much lately has been preached to the public about 
the salvation of the industry by building 18,000 B.T.U. 
power stations, but practically nothing is mentioned about 
the provision of the necessary capital. It is not realised 
that the cost of scrapping the old plant must be paid for 
out of the coal saved in the near future and that the reduc- 
tion in pricc of energy will not be available until this 
scrapping has been provided for. 

Onlv private money and enterprise can be relied on for 
the big developments, and this will not be available until 
drastic steps have removed the obstacles to getting this. 
The supply svstem can no longer be confined to municipal 
areas, and ratepayers are not likely to allow their rates to 
be mortgaged for enterprises far away from their towns 
and in which they will not have the sole vote in the manage- 
ment. Private financiers will not supply capital unless its 
expenditure is wholly under the control of men elected by 
them. 

There has recently occurred in America a remarkable 
growth of the consumer ownership idea or real co-operative 
supplv, and during the last five years about so millions has 
been raised by the local consumers for preference stock, the 
bankers raising the bonds and debentures and the usual 
investor the ordinary stock. This is an ideal method of 
financing such enterprises, and removes all danger of poli- 
tical extortion and can automatically control dividends and 
rates. [t is stated that in parts of America this source of 
private capital is sufficient for more than half the required 
extensions. Many of the American companies are getting 
their sales organisations to dispose of their securities among 
their consumers when canvassing for the usual appliance 
business. 

Now as regards our case. We have been taught to look 
to super-stations and leagues of trunk mains to help us. 
These will look after themselves. The first step must Ье 
area regrouping, but a great economic advantage to be 
gained from consolidation will be lost unless the real con- 
trol of each area is reduced to a few big men who are 
clected and are removable bv those who find the moncy. 


The business is too large for the periodic change of manag 
ment incidental to Government or municipal control. 

In his conclusions, Mr. Wright declared that the tz 
step іп the way of relief must be taken by the indus: 
itself, and it is no use waiting for the Government. 
have a friendly Government atmosphere and keen Comm. 
sioners, but the move must come from the industry in t* 
form of a united request for better encouragement + 
private enterprise. 

Mr. J. S. Highfield, President, I. E.E., commenced wt 
an expression of his hearty agreement with Mr. Wrigh: 
The solution must originate from the industry and * 
must tell the politicians with one voice what is the ric” 
line. The present day proposal is to set up joint electric. 
authorities who are to raise money to carry out work- 
If they do succeed in this, they will, in many cases, duplica: 
the work of the power companies and waste will resu:! 
If the money is obtained, the proper course will be to bu 
out existing undertakings. 

The raising of money by municipalities by means of t*: 
rates will not be possible because the local governmen: 
will not be prepared to take the risks. In connection wi! 
area regrouping, he instanced the case of the railways whi: 
the Government had controlled and now handed back i: 
their owners with directions to absorb the little rail system- 
If this applied to railways, why not to electricity ? 

Mr. W. A. Chamen told the quite enthralling story of th. 
Seuth Wales Power Co., which, after many vicissitude~ 
is at last in sight of success. In 1907 the revenue was пг: 
sufficient to meet expenditure, and one solution adopte: 
was to appeal to consumers to invest money. For this pur 
pose the Treforest Co. was formed. From time to tme. 
money was found and this co-operative concern holding th- 
priory and debenture interests also controlled the prices iż 
itself for energy. He made the remarkable statement th:: 
about three times the amount of energy generated in 500" 
Wales by statutory authorities is generated by private 
industrial plants. This is often distributed over extensiv? 
areas by quite illegal wayleaves, and periodically a large 
consumer is absorbed by the industrial concerns and taken 
off the supply company's mains. 

Mr. E. T. Ruthven Murray related the difficulty of 
charging a uniform rate to varying consumers where the 
conditions are often vastly different, and he could foresee 
that one of the difficulties of a joint authority would be that 
of keeping private exceptional rates arranged with а prefer 
ential customer. 

Ensuing speakers were Messrs. Н. M. Sayers, W. 
Warrilow, R. J. Mitchell, J. D. Sparks, A. G. Hiling 
E. W. Moss, К. W. Hughman, К. Grierson and A. 
Eason. 

This meeting was the last on the programme for t 
present session. | 


ITALY. 


The recently issued D.O.T. report on the commercia 
industrial and economic situation of this interesting country 
to which, just now, all eyes are turned, is most valuab! 
as indicating the true state of affairs and suggesting th: 
most likely a steady improvement in industrial condition 
has set in. Some particulars of hydro-electric works an 
the electric railway system naturally are included, while 
from the section on Posts and Telegraphs we learn, among 
other items, that the system is less developed and muc 
more inefficiently carried out than in our own country. 
Leeway is being made up, however, and perhaps the hug 
deficit of recent years will be reduced. Included in thi 
report is an account of the trade and industry of Bengasi 
The information is presented in as interesting a wa 
as is possible with this kind of business publication. 1 
may be obtained from H.M. Stationery Office for 1s. od. 
net or post free from ErkcrRICITY office for 2s 
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FAILURE OF CA' CANNY POLICY. 


How INDUSTRY AND THE WORKERS SUFFER FROM 
HicH Rares. 


Writing under the heading of '' Sanity,” the editor 
of the “Ashington Collieries Magazine,” says :— 

‘“Gradually and by degrees, which at times are barely 
perceptible, the world is returning to paths of economic 
soundness. The kingdom of heaven on earth which 
was to be the immediate result of the war has not 
materialised. Neither have the extremists for 
nationalising the industries of the country been fraught 
with any lasting result, except, perhaps, something 
perilously near their (the extremists) own extinction. 
They did, however, succeed in temporarily paralysing 
the industrial activities of the nation at a time when 
the energy of every individual should have been 
directed towards reconstruction. 

“The policy of * ca'canny,' of ‘ going slow’ for the 
purpose of ' making a job for a pal,' simply resulted 
in forcing up prices and rendering production im- 
possible, so that where there would have been work for 
one, and latter, by his industry, for others, there rc- 
sulted, by reason of his short-sighted policy, the dis- 
charge of our 'ca'canny' friend and his ‘раї,’ too. 
Economic laws are inexorable. They cannot be sct 
aside by any cheap patter about the ‘ capitalist.’ 

" The foundation of any industry is capital, even 
though that capital, and the business, is wholly con- 
trolled by the workers ; and a tax upon that capital, or 
‘ ca’canny’ policy on the part of the workers, will 
cqually result in forcing up prices and thus lowering 
wages." 

A ———— Óá—Uà 
ELECTRICAL INSTALLATION WORK.— 
GRADE I. - 
SOLUTIONS TO QUESTIONS SET AT THE 1921 ExAMINATION 
OF THE CITY AND GUILDS INSTITUTE. 
О. 1.—What do vou understand by a “quick-break ” 
switch as distinguished from other switches? What 
are the advantages of a switch having a quick break ? 


А. 1.—It is generally accepted that a ‘‘quick-break”’ 
switch is one the construction of which is such that 
on its being operated to open a circuit, the operator 
loses control of the moving contact arm at the instant 
this moving arm is about to break contact with the 
fixed contacts of the switch, with the result that, under 
the tension of a fairly strong spring, the actual break 
of the circuit is made at a very rapid rate, and entirely 
independent of the person operating the switch. 

‚ The great advantage of this type of switch is that 
it tends to reduce the amount of arcing that must of 
necessity take place when a break is made in a current- 
Carrying. circuit; this, apart from any other considera- 
Won, will naturally prolong the useful life of the switch. 

With a ‘‘ non-quick-break " switch there is always 
a risk that the movements of the operator may be so 
slow that quite a long arc may be formed when opening 
such a switch, especially if it should happen that fairly 
heavy currents are being carried at high voltages, or 
that the circuit should happen to be an inductive one. 

is excessive arcing may lead to serious trouble and, 


in any case, the life of such а switch would be con- 
siderably shortened. 

In consequence of this practically all good class 
switches, even for very small currents, are made with 
а “© quick-break " action. 


Q. 2.—In comparatively recent times tumbler switches 
have been put on the market advertised as '' quick- 
make-and-break." Is this because the older ‘‘quick- 
break " pattern was found unsatisfactory for its work? 
If so, in what respect? If not, what is the reason 
for the new design? 


А. 2.—This question cannot be answered in so simple 
and definite a manner as was the case with question т. 
There the advantages were clear and unquestioned, 
and the efficiency of the switch improved by making it 
"quick-break." When it comes to a "quick-make- 
and-break " switch, however, the cenditions are some- 
what different and need more detailed consideration. 

From this it will be gathered that, speaking gencr- 
ally, the older “ quick-break ” switch was not found un- 
satisfactory for its work, but that, with the gradual 
development of the electrical industry, and the keen- 
ness of the manufacturer to produce something new 
and, if possible, better than his competitors, has given 
rise to a number of switches being placed on the 
market for which many things are claimed, due to 
their so-called " quick-make-and-break ” action. 

Other things being equal, undoubtedly a switch 
having both ‘‘ quick-make’’ and ''quick-break ” 
action is much preferred, as it is to a great extent 
“© fool-proof," but if this ''quick-make " action is 
adopted at the expense of other and more necessary 
qualities, then the older ''quick-break " switch is to 
be preferred. 

Unfortunately many of these "quick-make-and- 
break " switches are inferior to the older tvpe, the 
whole of the essential movements being dependent 
on the action of a spring. This involves the use of 
very slight and flexible fixed contacts with correspond- 
ing small contact areas, otherwise thc spring is unable 
to force the moving arm home when the circuit is 
being closed. Further, should the spring break, the 
switch becomes practically useless. 

Given, however, you have a switch in which, com- 
bined with the '' quick-make-and-break ” action, you 
have a positive follow-on action of the handle, the 
faults mentioned above can be eliminated, and sub- 
stantial contacts with large surface areas employed. 

One of the principal reasons put forward for the 
adoption of this type of movement for tumbler switches 
was that, with the modern metal filament and gas- 
filled lamp, with their low specific resistance when-cold, 
a big rush of current took place at the instance of 
switching into circuit, and that the older tvpe of switch 
was not capable of dealing with this excess current. 
Seeing the immense number of switches in satisfactory 
use at the present time, it is quite possible that this 
trouble is not so great as some people would have us 
believe. 

(To be continued.) 
a 


— 


© Catalogues Wanted.— Messrs. Valabhdas Runchordas and Co., 
of`70, Apollo Street, Bombay, would like to have catalogues 
and prices of small dynamos and plant for nickel-plating, also 
small electrical motors, oil engines, and steam engines, Pay- 
ment for goods ordered would be cash in Lordon. 
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INDUSTRIAL LIGHTING. 


IDEAL REQUIREMENTS (LEGISLATIVE AND OTHERWISE) AND 
PRACTICAL SOLUTIONS. 


A paper on the above subject was read by Mr. Gaster 
before the Illuminating Engineering Society on february 29, 
Mr. J. Eck presiding. 

Mr. Gaster, in his opening remarks, referred to the great 
progress that has been made in industrial lighting during 
recent years. Matters were now very different from what 
they were when the Society started its work thirteen years 
ago. The natural course was to form some conception of 
ideal requirements, and next to see how far they could be 
attained in practicc.. Ideal conditions should enable work 
to be conducted as safely and efficiently at night as was 
possible with the best daylight conditions. The best course 
was to group certain industries together and study thetr 
requirements, and then to see to what extent conclusions 
applied to other industries. The Home Departmental Com- 
mittee on Lighting in Factories and Workshops had acted 
wisely in first devoting attention to the engineering, clothing 
and textile industries. This committee had formulated four 
main principles :— (a) Sufficient illumination, (b) Constancy 
and uniformity of illumination over the working area, (c) 
The placing and shading of lights so as to avoid prejudicial 
effects of glare, (d) The placing of lights so as to avoid 
inconvenient shadows on the work. | 

In its first report the Committee had dealt with the more 
urgent problem of recommending minimum illumination 
(0.1-0.4 foot-candles) necessary in the interests of safety 
and general convenience. In American codes minimum 
values of illumination (1-5 foot-candles) had also been speci- 
fied broadly for rough, medium and fine work, but it was 
recognised that these values might be advantageously ex- 
ceeded in practice. | 

The problem might be attacked by collecting data on the 
actual illumination existing in factories; this showed what 
was practicable but not necessarily what was best. А 
more scientific method was to study each process expert 
mentally, inviting workers to state when the illumination 
seemed enough or insufficient. Such tests might be supple- 
mented by records of output under varied conditions of 
illumination. Tests in Chicago had shown that when illu- 
mination was improved, material improvements in output 
and diminution in spoiled work were obtained. 

Other conditions, such as the determination of the cir- 
cumstances giving rise to glare, had to be attacked in a 
similar manner. One point of importance was that the mere 
provision of a high illumination, without due attention to 
the other factors, was not enough. The illumination needed 
depended on the darkness in colour of material, and prob- 
ably also on glare and contrast; in some cases, e.g., the 
edges of cutting tools, the direction from which light came 
and the formation of shadows were of vital consequence. 

Mr. Gaster remarked that it was a tribute to the progress 
made in the study of industrial lighting that the Home 
Office in this country was already considering the intro- 
duction of statutory provisions requiring adequate lighting 
in general terms. Very wisely, the authorities had awaited 
public recognition of the value of good lighting before 
making this recommendation, thus following the principle 
of “Government by Consent." Needless to say, legislative 
mcasures required very careful consideration. Опе might 
justly hesitate to legislate on many matters on which 
recommendations might confidently be made. A code should 
be such as to prevent abuse of industrial lighting, and vet 
should impose no hardship on the manufacturer ; 1 should 
not be so exact and detailed as to cause annovance, nor 
so vague as to permit of radical differences in its interpreta- 
tion. 

Mr. Gaster then proceeded to summarise some of the 
chief recommendations made in the second interim report of 
the Home Office Committee, issued last vear, dwelling 
particularly on the clause relating to avoidance of glare. 
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‘his, he remarked, would not ensure ideal conditions, but 
would eliminate the worst cases. It could be complied wth 
in various ways, e.g., by screening the sources with suitable 
translucent material, by shaping the reflectors so that the 
filament was hidden from view above the rim, or by placing 
lights high up so as to be well outside the ordinary range 
of vision. An interesting and scientific method of classifying 
sources in order of glare, taking into account both the in- 
trinsic brightness (candle-power per sq. in.), and the candle 
power had been devised in the most recent code issued by 
the American Illuminating Engineering Society, and this 
also deserved studv. | 

A feature of recent American codes was the full explana- 
tory data and the supplementary information showing the 
advantages of good illumination. Much good work could be 
done by scientific and technical bodies concerned with the 
lighting of factories, and the co-operation both of employers 
and employees was necessary in order to obtain the best 
results. It was proposed, in determining the conditions of 
illumination necessary in various industrial processes to 
enlist the help of the industries concerned—again following 
the principle of “ Government by Consent.” 

In conclusion, Mr. Gaster emphasised the value of inter- 
national co-operation in dealing with this subject, which 
was now to be considered by an international technical 
committee appointed by the International Illumination Com- 
mission. The matter was also receiving attention from the 
Section of Industrial Hvgiene of the International Labour 
Bureau working under the League of Nations at Geneva. 

The discussion was opened Ьу Mr. D. К. Wilson, a 
member of the Home Office Committee, who welcomed the 
suggestions from members of the Society on the subject oí 
the recommendations so far made. Mr. J. H. Fisher (Presi- 
dent of the Ophthalmological Societv), expressed the desire 
of ophthalmic surgeons to co-operate in such work, and 
drew attention to the great variations in eyesight and health 
of workers, arising from age and other causes, which had 
to be taken into account in framing recommendations. Mr. 
J. W. T. Walsh, of the National Physical Laboratory, 
emphasised the importance of international co-operation and 
Mr. W. R. Rawlings referred to the need for efficient 
maintenance in industrial lighting installations. 


N.A.S.E. 

The National Association of Supervising Electricians. 
which is a registered trade union, affords its members 
many benefits, not the least of these being its educational 
facilities, which are carried out bv lectures, visits to works. 
etc., an] the benefit of a library, and general assistance and 
advice. Particulars of the Society and terms for member. 
ship (full or honorarv) may be obtained from the Gen. Sec. 
(Mr. A. Brammer, Room 29, Metropolitan Bídgs, 63, Queen 
Victoria Street, E.C.4). The Society is worth extended 
support. 

A most successful dinner and whist drive was held on 
the 25th ult. and there will be a visit for members to the 
works of the Elec. Apparatus Co.. Ltd. (South Lambeth 
Road, S.W.3), on Saturday, the 8th inst. at 2.15 p.m. 
The Cempany's gear wili be fully explained and demon 
strated, and opportunity afforded for discussion on design 
and experience. Оп the 11th inst., at 6.45 p.m., Mr. W. 
E. Highfield will read a paper, illustrated by lantern. slides, 
at the St Bride's Inst., E.C.4, on “Temporary Expedients.” 
Major T. Vincent Smith (President) will take the Chair. 

A dance and musical evening is arranged for Saturday the 
29th inst. | | 


inst. of Metals.—Professor Sir Ernest Rutherford, F.R.S., 
who has recently been elected President of the British Assocn., 
is delivering the twelfth annual May lecture on May 3. The 
subject is: “ The Relation of the Elements." А ballot for the 
election of members ard student members of the Inst. will be 
held on the roth inst. The subscription of persons then elected 
will cover membership to June 30, 1923. Applications to the 
Secretary, at 36, Victoria Street, S.W.r. 
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;UNCO ROTARY CONVERTERS AND —— 
MOTOR DYNAMOS 


he use of these effects very considerable 
.onomies in the charging of accumulators. 


Can be supplied for either D.C. or A.C. circuits, 


lanufactured in several capacities with an out- Invaluable for signalling and similar work 


it voltage enabling a 12 volt. storage battery 
be rapidly charged. 


‘or accumulator charging. 


Telegrams: Telephone : 
Secabili:, Ox, L—- AD A ӘӘ Ь MEM T Сетгата 7766 
Yos 118-120, CHARING CROSS ROAD, E Fines), 


LONDON, W.C.2. 


requiring low voltage D.C. Circuits 
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IN THE COUNTRY HOUSE. 


Country homes, clubs, hotels, etc., in isolated places can 
have all the comfors of Electric Light and Power from 
small, self-con'ained plants. 
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The battery carries the burden of the load on these plin's. 
It is the heart, the vitals, the mainstay of the whole system. 


Get the right battery first time. Chloride batteries are 

specially designed for this work. The largest factory in the 

kingdom making Storage Batteries only, and the widest 
7 organisation for the care of batteries in service is at the 
/ back of every Chloride battery sold. 


ELECTRICAL STORAGE 
COMPANY LIMITED. 


Clifton Junction, 57, Victoria St., 
Manchester. London, S.W. 
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ADOPT THE BEST PRACTICE 


BY INSTALLING 


HART BATTERIES 


LOW COST OF UPKEEP 
STEADY LIGHTING - _ 


FREEDOM FROM 
BREAKDOWN. 


HIGH EFFICIENCY 
LONG LIFE 
EASY TO MAINTAIN. 


Hart Batteries have distinct advantages over all 
other makes. The superiority of Hart Cells 
is responsible for their extensive use in 
central Stations, Private Installa- 
tions and general purposes 
of all kinds 


HART ACCUMULATOR CO, ЫЫ? 
MARSHGATE LANE, STRATFORD, LONDON, E.15. 


BRANCH OFFICES AT— 


LONDON es T ee 36, Victoria St., S.W.1. BIRMINGHAM .. 3^, Newsparer House. 
174, Corporation Street 
GLASGOW ee ee 107, Wellington Street. BRISTOL .. 57, Victoria Street. 


MANCHESTER 4, Victoria Bridge. BELFAST .. 41, Chichester Street. 


“TANGENT” 


POWER BELLS 
TAPPER KEYS 
RELAYS 
PUSHES 
TELEPHONES 


AND SUNDRIES. 


ALL IRONCLAD— 


FIRE-PROOF 
GAS-TIGHT 
WATER-TIGHT 
SPARKLESS AND 
WHEELER WINDINGS 


FOR WORKS AND | 
INDUSTRIAL PURPOSES. 


N.B.—Immediate despatch on receipt of Tele- 
gram, Order or Lette-. 


Measuring 


Instruments. 


The N.C.S."IDEAL" AMMETER 


For Large Power Producers and Users. 


This instrument is not the usual moderate-priced commercia ammeter. It 
is something altogether superior. 11 costs us more to make—and will cost 
you more to buy—but it will stand a momentary sixty-fold overload. It is 
extraordinarily dead-beat owing to its special construction. Incidentally it 
has the lightest movement of its size on the market. The pivots are easily 
removable for repolishing. The scale is approximately logarithmic, so that 
an overload of double the norma! current can observed, and at the same time 
the regular scale reading is not impaired. This instrument is spring-controlled 
and can be read in any position. It is housed in an 8” dial open-fronted case to 


match our “ IDEAL ” “ Power Factor Indieator ” and “ Rotary Synchroniser.” FARADAY Ww, 
These instruments are also “ IDEAL.” 
REDUCED PRICES ON APPLICATION (DENT & c (e) 
NALDER BROS. & THOMPSON, Ltd, 
97a, Dalston Lane, Dalston, LONDON, E.8. LEICESTER 
Tele:rama i Telephone; А 
“ OCCLUDE, KINLAND, LONDON.” DALSTON 2365 (3 lines) LONDON :— 25, Victoria $t., 8.W.1. 
А genis.—Fredk. S. Lee, 38, Market Street, Sydney, N.S.W. К T 
е Balmer Lawrie and Со., Calcutta. NEWCASTLE-ON-TYNE :—'* Tangent ктщ ER et. 
Greaves, Cotton and Co., т, Forbes Street, Bombay. d it 


y 
Samuel Brown, Lt4., Johnston Street, Wellington, New Zealand. 
Ernest Demoly, 43, Rue de Trevise, Paris. 
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TO OUR READERS. 


ELECTRICITY is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. It 
has a very } sale throughout the United Kingdom, as well as 
in the British Colonies and Abroad. 

Questions to which an answer is required must be accompanied by a 
2d. stamp for reply. When considered of sufficient Interest, the answer 
will probably appear In the paper. 

New advertisements for the displayed columns and alterations to 
existing ones must reach the publishing office not later than 
the first post Tuesday morning, in order to be in time for the 
issue of the following Friday. This is important. Rate quoted on appli- 
cation. Subscription : 173. 6d. a year, 9s. half-year, 4s. 6d. a quarter in 
advance, postage prepaid in the United Kingdom and abroad. 


АЦ remittances payable to the Publishers, 8. RENTELL AND Co., , LTD., 
36-39, Maidea Lane, London, W.C.2. Telephone, No. 2400 Gerrard. 


Current Topics. 


Recently I have been interesting myself in the merits 
of certain electric vacuum cleaners, and have found the 
general subject of vacuum cleaner 
design and the theory and practice of 
the vacuum process of removing 
dirt full of interesting details. There 
is also much of the humorous element in the irreconcil- 
able claims of rival salesmen. A few pointers on the 
subject will doubtless prove of interest to my readers. 
To commence with, dirt has been very aptly defined 
as ‘‘ matter in the wrong place," and it is, I think, 
indisputable that the vacuum process of its removal 
from one's household effects is the correct one. In its 
simplest form the electric vacuum cleaner comprises 
an electrically driven exhaust fan drawing air through 
a nozzle of varying formation, according to the use to 
which it is to be put, and depositing the resultant 
solid matter, carried over in suspension, in a dust-tight 
receptacle or closely woven bag, designed to receive 
and retain it. 


Vacuum 
Cleaners. 


So far, so good ; now we come to the nature of the 
dirt to be removed by this modern means. It is of 
three main kinds, loose dust lying on the surface or 
in the up-standing pile of carpets, upholstery, etc. ; 
hard-caked particles of dirt adhering to the fibres of 
carpets and other textiles, having been carried in from 
outdoors on the soles of the occupants when damp, 
and subsequently drving in the pile or fibre, to which 
it clings tenaciously. Last, but by no means least 
where perfect cleanliness is desired, we have the fluffy 
or fibrous dirt, the result of normal wear and tear of 
carpets, etc., fine hairs, cottons, minute fragments 
of paper, string, and the like. This class of dirt also 
has an anchorage by virture of its fibres interlocking 
with those of the carpet, curtains, upholstery, etc., 
from which its removal is sought. 

Now, given these three separate problems for 
accomplishment by the aid of one single vacuum 
cleaner, it is, I think, fairly obvious that a revolving 
brush of some description, which will function simul- 
taneously with the creation of the suction, and break 
up the caked dirt particles, loosen them from the carpet 
or other effects to which they adhere, and deliver them 
into the rapidly travelling air current, is a sine qua non. 
Similarly, a brush is necessary to pick up or disturb 
the fibres, cottons, and fluff above referred to. Despite 
this elementary reasoning there are vacuum cleaners 
on the market which are innccent of any brush, and 
the absence of this component is moreover claimed to 
ђе а virtue. The vendors of brushless cleaners point 
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scathingly at the harvest garnered by the average 
brush-cum-suction cleaner and ask the pertinent ques- 
tion—''* Of what does that fluff consist?’ The 
answer—obviously inspired—is carpet pile. In other 
words, the revolving brush is depicted as playing havoc 
with your best drawing-room Axminster what time 
the accompanying fan ingenuously removes all traces 
of the damage done. 


The sponsors of the cleaners fitted with brushes 
promptly retort—'' But you can't get all the dirt out 
of a carpet or upholstery without some mechanical 
means of disturbing it so that the current of air may 
duly pick it up and carry it over to the bag.’’ This 
literally gets the brushless man's goat, and he promptly 
issues a challenge. — '*' Look here, you fellows: you 
think you know all about vacuum cleaning. Just do 
your worst with that pile-destroying gadget you are 
trving to sell, and then hand the carpet over to me. 
I'll guarantee to harvest another cup-full of dirt after 
you have finished." Апа he succeeds for the simple 
and little known fact that it is practically impossible 
to get all the occluded debris out of the average carpet. 
Even a freshly cleaned floor covering, back from the 
cleaners, will yield still more on persuasion. — It's the 
nature of the beast. 


Well, getting back to the machines themselves, I 
have examined a few rival makes of late, and have 
several criticisms to offer. Firstly, they are, as a rule, 
too expensive to sell well in this country at the present 
time; a reduction of retail prices should stimulate the 
market, especially among middle-class households, 
where the domestic problem is so acute, but the 
ауегаре housewife is not going to sink the price of a 
high grade bicycle for an electric vacuum cleaner when 
she can buy a Ewbank or equivalent mechanical 
sweeper for a fraction of the price. Secondly, they 
are too noisy in action. One or two I put to the test 
resembled a Handley-Page in full flight. © Thirdly, 
the details of design and finish, in some models at all 
events, leave much to be desired; a rough and un- 
sandblasted interior of the nozzle tends to lodyment of 
the dirt and dust; handle switches, although con- 
veniently placed, are of crude design and secured by 
rough and often dangerously sharp screw-heads; the 
mode of attachment and detachment of the bag has 
not been well thought out in one or two cases; one 
particular model would test the temper of the most 
saintly housewife who attempted to hook and unhook 
the bag clip provided. 

Another model was fitted with castors which as- 
sumed a best fixed clearance for every class of surface 
negotiated by the cleaner; an obvious oversight on the 
designer’s part. In certain models, the commutator 
and brush gear of the small D.C. motor is too exposed ; 
it should be borne in mind that these machines are 
subject to strenuous conditions, working in a dust- 
laden atmosphere most of the time they are in use. 
Similarly the absence of ball bearings does not conduce 
to efficiency. Summarising, most of the models I 
have examined are of American origin, and it would 
seem that there is an opening for a well-designed 
British machine incorporating all the good features 
and eliminating all the bad ones, and which, if it could 
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be produced on bulk production lines, retailed at a 
reasonable figure, should capture the home market. 

Now, Mr. Manufacturer, what about it? 
A Daily Mail correspondent has discovered the suffix 
"gentleman" has a single isolated entry after the name 
of a subscriber in the Telephone 


A Courtesy Directory for the North of England 
Title? and the Midlands. He has made a 


scarch of the London Directory and 
can find no similar reference in the Metropolitan area. 
Can it be that this courtesy title has been awarded by 
the Post Office Telephone Department to the only man 
who has never grumbled at the service? If so it is 
indeed a unique distinction. One can visualise this 
gentlemanly user of the 'phone patiently submitting to 
wrong numbers, interrupted conversations, '' busy ” 
signals and the like, without turning a hair. One can 
even imagine him posting a box of chocolates to his 
own particular operator as a little memento of efficiency 
and attention to his calls. Happy thought; he may 
be a fortunate resident of Leeds, Blackburn, or Accring- 
ton, where automatic telephones have long vince 
silenced the majority of bad service complaints. 
Whilst on the subject of telephones, I see that a 
question has been asked in the House concerning 
alleged ** listening in" on Post Office telephone lines 
during the progress of conversations. It is a well- 
known fact that every telephone operator possesses the 
facility for tapping one's line during use, a disquiet- 
ing thought, although these ladies are as a rule too 
busy to exercise the privilege to any considerable 
extent. When it comes to police supervision, how- 
ever, as alleged, the matter assumes a more objec- 
tionable aspect, and certainly calls for official investi- 
gation. Here again, automatic telephones overcomes 
the difficulty, for it is impracticable to listen in with 
any certainty on a connection established by mechanism 
unless the line is deliberately tapped, as in process of 
testing or locating faults. 


ELEKTRON. 
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LANCS ELECTRICITY SUPPLY. 


The joint scheme of Blackburn and Preston for dealing 
with tbe electricity supply in mid-Lancashire has been 
definitely prepared for consideration by the Electricity Com- 
missioners. ‘The area extends from Fleetwood to the indus- 
trial area of East Lancashire, capital power stations being 
planned at Blackburn, Preston, Burnley and Rawtenstall, 
with "peak load" stations at Blackpool, Burnley, Accring- 
ton and Nelson, and distributing stations at Fleetwood and 
St. Anne’s. The initial scheme is to link up the stations 
of Preston, Blackburn and Burnley, through Accrington, 
the cables to be laid before 1926, after which year the 
extensions in cther towns will be carried out. The con 
trolling body will consist of representatives of local authori- 
ties concerned. As the supply will pass through the heart 
of industrial Lancashire, there will be great scope for 
electrical extension, applicable to numerous industries. With 
the exception of Blackburn, present supplies will be availabk 
from stations constructed 20 or 30 years ago, the stations 
being originally run with engine-driven generators, пеагіх 
all producing low-tension D.C. More recently there have 
been extensions with H.T 3-phase turbo plant. Most of 
the sites, however, are not favourable for cheap generation 
The scheme provides that during the years 1922-33 existing 
stations, with the exception of Blackburn and Rawtenstai! 
should be gradually closed down, and normal supplies bc 


forthcoming from the larger stations at Blackburn, Preston 
and Burnley, all inter-connected with each other. Several 
of the other stations may be retained for emergency stations 
for a time. Of the three capital stations, Preston will be 
most favourably situated because of its proximity to the 
Ribble. Blackburn will rely on cooling towers and the 
canal; and Burnley will rely on cooling towers and the 
River Calder. 

Blackburn is equipped with 20,000 kw., to be extended 
to 30,000; Preston will have 20,000, to be extended te 
40,000 (the condensing facilities being sufficient for a station 
of 100,000 kw.), and Burnley to be 20,000, to be extended 
to 30,000. It is proposed that Preston should be in a 
position to give supplies not later than 1924. It is not im- 
probable that conjointlv with this scheme the railways of the 
district will be electrified. The annual saving of capital 
charges as a result of the project will be £22,710; coal 
£47,912: and wages and repairs 725,000, total 495.622. 


ARTIFICIAL DAYLIGHT FOR COLOUR MATCHING. 


At the receut Ideal Home Exhibition at Olympia the 
Royal Gardens section was lighted һу a temporary equip- 
ment of 60 of the new B.T.-H. ''Trutint" units, and so 
excellent was the result that many people, we believe, did 
not realise that artificial light was employed, the flowers, 
etc., being seen in their natural colours as in summer sun- 
shine. *'Trutint" units consist essentially of a Mazdalux 
reflector fitted with a special daylight glass screen and а 
Mazda gasfilled lamp. Of course, the success of the 
*'lTrutint " unit depends on the composition and colour oí 
the glass screen, the development and production of which 
has onlv been possible by prolonged research and expen- 
ment. Demonstration cabinets with several compartments 
are made to show at a glance that colours are the same in 
daylight or under a ‘‘Trutint” unit. To show how colours 
are affected by different lights it is usual to fit in one com- 
partment a bare carbon lamp, in another a bare metal 
filament lamp, in another a gasfilled lamp with a reflector 
fitted with ordinary blue glass, and in another a ''Trutint 
unit. Coloured ribbons are provided in each compartment. 
The variations are startling, and there is a very perceptible 
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Гіс. 2.—* TRuTINT" UNIT 
(STANDARD ТҮРЕ) 
FOR USE ON COUNTERS 
AND TABLES. 


Proving” Unit 
гок PENDENT Use 
(SCREEN DETACHED ` 
FROM REFLECTOR). 
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Gtaserence petween the епесїз produced respectively оү the 
`* 4ruunt" unit and the ordinary оше giass. 

'" 1yruünt" units are maue in two torms. One consists 
simply ot the renector and screen, which is contained in а 
metal ring secured Dy thumb screws to the reltector. ‘Lhis 
form is tor pendent use in industrial and commercial estab- 
lishments, 2nd it is supplied in three sizes, for 100 watt, 
200 watt and 500 watt Mazda gasfilled lamps. The other 
form is only made in one size—for a 100 watt lamp, and 
consists of the reflector and screen fitted to a standard 
equipped with a switch in the base, the entire unit being 
finished in antique copper. ‘This standard type ої 
"Irutint" is intended for use on counters, desks, etc., 
where it is desired to have local daylight illumination with- 
out interfering with the general lighting scheme. 

The most important commercial application of the device 
is, of course, in connection with the colour-matching re- 
quirements of drapery, millinery and harberdashery stores; 
even in the daytime there is very rarely sufficient daylight 
available for the proper examination of coloured fabrics, 
etc., and customers have acquired the habit of taking 
articles to the doorway in order to get an idea of their real 
colours. At night, the selection must be made by artificial 
light. By installing “Trutint” units of the standard type 
at intervals along the counters in all departments where 
colour discrimination has to be exercised, the trader enables 
his customers to examine and match colours on the spot 
with absolute accuracy. The great convenience and profit- 
able possibilities of the “Trutint” unit in this connection are 
evident, but in practically every industry there is probablv 
at least one operation in which ''Trutint" lighting can be 
advantageously employed. The following list represents 
merely a few of the specific processes which depend almost 
directly upon the accurate perception of colours :—Litho- 
graphy, colour printing, cigar grading, leather grading, 
cotton greding, paint and chemical examination, matching 
artificial teeth, dyeing, seed grading. In addition, we 
might mention such buildings as art schools, museums, 
studios, colleges, libraries, etc., as places where the percep- 
tion of colour values 1s important. 

Full information regarding the characteristics, applica- 
tion, and prices of “Trutint” units may be obtained from 
the British Thomson-Houston Co., Ltd., 77, Upper 
Thames Strect, London, E.C.4. 
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NOTES ON RADIOGRAPHY .* 


By Н. С. Symons. 


(Concluded from page 118.) 


To quench the spark which occurs in the container hold- 
ing the mercury, a di-electric is used. This may consist 
of acetone, alcohol, coal gas or paraffin. . By quenching the 
spark immediately, at break, burning of the contacts is 
prevented. There are some interrupters designed having 
the spark quenched by a magnetic field, therefore no di- 
electric need be added to the mercury, > > 

The frequency of the interruptions of the primary may 
be varied either by varying the speed of the motor driving 
the jets, or by cutting in or out another contact, upon which 
the mercury strikes from the jet. | 

To vary the current passing from the secondary of the 
coil, a variable resistance (either shunt or series) is placed 
in the primary circuit. With a coil capable of giving 15 
milliamperes, excellent results can be obtained where time 
during exposure is not of the utmost importance. 

Instead of an interrupter, an A.C. rectifier may be used. 
These interrupterless outfits are made to work either from 
а D.C. ог A.C. supply. In the former cases the D.C. is 
converted to A.C. by suitable tappings being arranged from 
the armature of the dynamo. To the shaft of the dynamo 
or converter a rectifier is rigidly attached. The rectifier 
consists of a disc of micanite, ebonite or any suitable 
А ш iA 

*Abstract of Paper read before the South African Inst. of Elec. 


Engineers. 
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di-electric. On the periphery of the disc segments of 
metal are mounted, forming a quadrant of the circle. The 
disc is so mounted on the shaft that at each alternation 
the metal segment collects the secondary current which has 
been transformed by the transformer, the primary to the 
transformer being supplied from the tappings from the 
armature. By this means the current from the secon.lary 
of the transfornier is made uni-directional, or rectified, and 
a pulsating current of uni-direction is passed through the 
X-ray tube. 

The wave form from a coil outfit reaches a higher and 
sharper peal: than one from a transformer. lf a means 
could be devised to obtain a similar wave from a trans- 
former outfit as that from a coil, there would be no doubt 
as to the transformer being far superior to the coil. At 
present, coils are not capable of the same output in current 
as a transformer, but the latter has the drawback that, on 
account of the curved peak, as compared with the peak 
obtained from a coil, the rays obtained from the latter 
do not give the definition of the former, besides losses 
caused by the heating of the tube, to say nothing of loss 
of efficiency. ‘Transformer outfits are to be preferred for the 
following reasons :— 


(1) Absence of reverse current. 

(2) Ease and cleanliness in working. 

(3) Ability to supply heavy currents for a considerable 
time. 


Coil outfits give better definition, but working with the 
interrupter on a D.C. circuit inverse current has to be 
overcome by the use of a valve tube placed in series with 
the X-ray tube. The valve tube, however, requires attention, 
as it has a tendency to harden during exposure in the 
some way as the X-ray tube, this “hardening ” introducing 
resistance into the circuit, with a consequent reduction of 
X-rays. — | 

Where time during exposure is of prime importance, 
transformer outfits are to be preferred, as 100 m.a. can be 
passed through a tube for 1 or І sec., and when a thorax 
is being X-raved, time is of great importance, as the slight- 
est movement of the lungs during exposure causes a blurred 
effect on the negative, with consequent loss of definition. 

For ordinary screen work and radiography, the induction 
coil is certainlv equal to the transformer outfit, and for 
those performiny all kinds of work where speed during ex 
posure is not of the greatest importance, the coil with 
interrupter is still the transformer of choice, in spite of 
the necessary attention needed by the interrupter and valve 
tubes. 

The single-impu!se outfit consists of a high-voltage trans- 
former which obtains its current through the single-im- 
pulse switch. from the D.C. mains. Ав previously stated 
with regard to the coil and interrupter outfit, the current 
flewing through the primary windings of the induction 
coil is suddenly interrupted when the core has attained ` 
maximum saturation, the result being an inductive kick 
in the secondary winding. The force of this inductive kick 
is ccnsiderah:v greater when the single-impulse method is 
used, as the flux in the core of the coil does not drop from 
its maximum to zero, but from a positive maximum to a 
negative maximum, the result being that the induction in 
the secondary winding is particularly strong and the X-ray 
tube gives a flash of more than double the intensity than 
that obtained with a simple interruption of the primary 
сисин. The exposure is made by the manipulation of a 
hand wheel at the single-impulse switch-table, and exposure 
after exposure can be taken ir succession, as the switch 
is immediately readv for use after each exposure. The in- 
tensitv of the impulses can he varied bv a regulating resist- 
ance. Та usine the singie-impulse method the tubes are 
subjected to a greater strain than in the other methods 
employed. A tabe suitable for single-impulse work must 
have a sharp focus point. Jt was found that tungsten was 
the most suitable metal for the anti-cathode, as its melting 
point is higher than platinum, that is 3,200°C. against 
1,750°C.; also tungsten being cheaper than platinum, a 
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thick block of tungsten can be used as a target, which 
means a tube of longer life than one having a platinum 
target, as platinum is destroyed after a few flashes. 


With the sinzle-impulse, photographs of excellent defini- 
tion сап be obtained in 1-100th part of a sec., this quick 
exposure being particularly useful when X-raying the heart. 


The Coolidge X-ray tube is devised to be entirely free of 
gas and has a vacuum 1,000 times greater than the ordinary 
gas tube, which is so exhausted that it contains only one 
50,000th part of the original air; therefore the Coolidge 
tube only contains one 50,000,000th part. With the Coolidge 
tube, current will not pass through this high vacuum until 
heat is applied to the tungsten spiral forming the cathode, 
which differs greatly from that of an ordinary gas tube. 
The tungsten spiral is used as a heating element, and is 
situated within a focussing hood, the whole forming the 
cathode. ‘This hood, or anti-cathode, is supported by glass 
into which the 1cads of the spiral are sealed. This provides 
the circuit for heating the spiral. The glass forming the 
support for the spiral and into which the molybdenum 
leads are sealed is of special manufacture, and has the 
same co-efficient of expansion as molybdenum. The outer 
end of the supporting tube is of soda glass, like the bulb 
itself, and it is therefore necessary to interpose a graduated 
series of different kinds of glass to allow for the differences 
of expansion. 


To produce X-rays from the Coolidge tube, it is neces. 
sary to heat the tungsten filament. Roughly, the more 
heat generated by the spiral the softer the rays. It will 
thus be scen that the penetration of the rays can be varied 
at will bv regulating the quantity of current flowing in the 
spiral. “Chis is accomplished either by a transformer, accu- 
mulators, or motor converter. In all cases the means for 
heating’ the spiral must be well insulated from earth and the 
supply mains, as when the H.T. current is passed through 
the tube the accumulator or other device for heating is 
subjected to the same pressure as the X-ray tube, in some 
cases 240,000 volts. 


The Cooclidge tube has the important property of suppres- 
sing any reverse current so that it may be used in conjunc- 
tion with a H.T. static transformer, where no moving parts 
are necessary. 

X-ravs have been used in radio-metallography, that is, 
the X-raving of metais. By this means a fault in a weld 
is revealed, the surface of contact between the two metallic 
parts showing as a definite line where imperfect welding 
has taken place. 

Radio-metallography has been found useful in the ex- 
amination of reinforced concrete, electric welding in ship 
construction, cored arc lamp carbons, the examination of 
timber, and so on ; in fact, new applications are being found 
almost dailv. 


The apparatus necessary consists of a heavy induction 
coil, or preferably a H.T. transformer. With this source 
of energy a Coolidge tube is usually employed, the potential 
difference at the tube terminals being about 120,000 volts. 


The following are details of an experiment :—With an 
induction coil of 20-in spark gap and a Coolidge tube 
having a penetration of 7 Benoist units and passing 9 
miliamps the exposure was 50 secs., the distance from 
tube to specimen being 12 in. For dealing with these large 
outputs and long exposures Н.Т. transformers are best 
suited. Energy as much as 10-15 kw. is used. When 
using the Coolidge tube at any time the greatest possible 
attention must be paid to the protcction of the operator. 


In radio-metallographic work, advantage should be taken 
of the intensifying screen. "This is a screen coated with 
either platino carium cyanide or calcium tungstate crystals, 
and is placed in close contact with the photographic plate. 
This screen fluoresces when acted upon by the X-rays, this 
fluorescing in turn acting upon the photographic plate, and 
so shortening the exposure to 1-1oth or 1-15th of that re- 
quired if a screen is not used. 


It should be noted that this branch of work is only 
in its infancv at present, but is likely to expand and become 
adopted as a standard means of testing in many branches о! 
engineering. 


— 2 


Correspondence. 


The Editor does not hold himself responsible for opinions expressed by 
Individual contributors, nor does he necessarily identify himself wita 
their views. 


THE INSTITUTION BUILDING. 
To the Editor of ELECTRICITY. 

Drar Sirk,—Immediately following the Faraday Celebra- 
tions vou inserted my letter calling attention to the bad 
illumination of the lecture hall. 

Since then the member of the Council who, together with 
our immediate past-President, was responsible for the 
alterations announced at an ordinary meeting cf members 
(commented on in Electrical Industries on 7th December, 
1921) has informed me that at the Faraday Celebrations 
the top lights were omitted to be turned on, and also shown 
me the details of the altered illumination, which was fully 
used at last Thursday's meeting. 

It was good to know the Council were not satisfied with 
the illumination, when we returned “home,” but it is to 
be regretted that the altered lighting cannot be called a 
real improvement or form an object lesson in good 
practice. 

The cove lighting, above the Council table, has been 
abolished, and the illumination of the side coves tapered, 
from zero to maximum, in the 1o or 15 feet adjoining it. 
The back cove is fully illuminated. ‘To compensate for the 
resultant lack of light aroung the President, four high 
candle-powet half-watt (inert gasfilled) lamps have been 
fixed above the glass ceiling, so that the President is fully 
aware of ''the fierce light that beats upon a throne,” for 
he suffers from glare both from the opposite cove and 
especially from the direct rays of the ceiling hid lamps. 

The improvement is a shuffle and not radical. 

The illumination in other parts of our home is apparently 
having attention, for newlv-erected milk-glass hemispheres 
of an obsolete and inefficient type are being tried in one 
room, apparently regardless of the fact that this form of 
semi-indirect illumination is already dving out. 

As destructive ‘criticism should always be supported by 
constructive suggestions, I am sending to the Council a 
scheme that will be an improvement on what we have at 
present in our lecture hall, and the object of this letter is 
to get others who have the interests of correct illumination 
at heart to do the same, so that the whole question can be 


reconsidered and a model up-to-date illumination be 
obtained. 

I am, 

Dear Sir, 


Yours faithfully, 
Justus Eck, МЛ. Е.Е. 
March 25, 1922. 


— 


SOUTH-WEST MIDLAND ELECTRICITY DISTRICT. 

The Electricity Commissioners have confirmed the area 

subject to the following amendments :— 

(a) The exclusion. of the municipal borough of Stour- 
bridge, and the urban districts of Rowley Regis and 
Lve and Wollescote. 

(b) The inclusion of the remainder of the rural district 
of Tamworth, the municipal borough of Tamworth, 
the parish of Castle Hill, in the rural d.strict of 
Dudley, and the parish of Kinver, in the rural dis 
trict of Seisdon ; and 

(c) The inclusion of the parishes of Bredon, Norton-bv- 
Bredon, Overburv, Conderton, and Teddington, all 
in the rural district of Tewkesbury (Worceste-). 

These parishes are within the provisionally determined 

district, as shown on the map issued by the Commissioners, 
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ut, through inadvertence, were not rclerred to in the notice 


Í provisional determination. 


(d) The question of the inclusion of part of the parish 
of Great Barr, in the rural district of Walsall, and 
part of the parish of Shenstone, in the rural district 
of Lichfield, has been reserved by the Commissioners 
pending the consideration of the evidence given at 
the local inquiry at Wolverhampton, in respect of 
the North-West Midlands Electricity District. 

The Commissioners approve generally the joint scheme 
of the Corpn. of Birmingham and the Shropshire, 
Worcestershire and Staffordshire E.P.C., as amended 
during the course of the inquiry. - 


TELEPHONE LINE WORK IN THE 
UNITED STATES. 


Bv E. S. BYNG. 


Concluded from pave 166.) 


(g) Installation of Loading Coils.—The 3-ton trucks are 
fitted with a small type of derrick or shear-legs designed 
for lowering loading-coil pots into manholes. Ап alter- 
native method adopted by some of the telephone companies 
is to fit the truck with an overhead runway, consisting of 
ап H girder which overhangs the rear of the truck. By 
means of block and tackle the loading-coil pots are lifted 
off the floor of the truck, гий along to the end of the girder, 
and lowered into the manhole. 

(h) Pumps.—A centrifugal pump, capable of emptying 
manholes at the rate of 300 gallons per minute, is fitted to 
trucks used on the underground construction or main- 
е work. The pump is driven from the engine of the 
truck. 

(1) Motor Winch for Cable Installation.—The majority of 
the Bell telephone companies use a power-driven winch 
fitted on a 3-ton motor truck for the installation of cable. 
The winch is usually 24 in. between flanges, with a ro-in. 
barrel, and is fitted immediately behind the driver’s cab. 
It carries about 1,000 ft. of §-in. steel wire rope for hauling 
the cable. The winding gear is fitted with an auxiliary 
clutch box (driven from the truck’s transmission gear) and 
a suitable reduction gear. This truck can also be used for 
carrying two drums of cable, and the winch is then useful 
for raising and lowering the cable on the loading ramps. 

зу a simple movement of a single lever the load can be 
lifted, held, or lowered. The rate for drawing-in cable under 
normal conditions is about 5o ft. per minute. 

(1) Airdriven Drilling Machines.—Where rock is 
encountered during the excavation of trenches for duct work 
ог for pole erection, portable pneumatic drilling machines 
are frequently used. А 1tin. hole can be drilled 3 ft. deep 
In solid rock in from 7 to 8 minutes, after which a charge 
of dynamite is inserted. The surrounding rock, being thus 
shattered, can be cleared out by ordinary means. 


MAINTENANCE. 


Throughout the associated companies in America there 
appears t: be a keen spirit of “Service First,” so that the 
Public shall have no iegitimate ground for complaint. Under 
ү conditions the time taken for clearing faults in 

rge cities was reduced to an average of about two hours 
Per fault. This was made possible by the concentration of 
all testing and localising apparatus in one central office. In 
ew York, for example, there is a central test-office in the 
Suthem portion of Manhattan which does all the testing 

for 20 exchanges, embracing about 260,000 stations, just as 

« Mthe testing apparatus were located in the apparatus room 
+ feach. When a fault is reported the test clerk stationed 
at the exchange concerned telephones the details to the 

. Central test-office and connects the faulty line to a junction 
tween the two offices. Necessary instructions are соп: 
“eret by means of loud-speaking telephones fitted at several 
Parts of the apparatus floor of the exchange concerned. H 
a fault is proved to be outside the exchange, details are 


VAS MOOR OU 


passed on to the fault-distribution officer, who is in tele- 


phonic communication with all the linesmen. Each large 
building, block, or group of blocks, is considered for main- 
tenance purposes as a unit under the control of one man. 
The distribution officer has a large-scale map of the territory 
on the wall, with a small hook placed in the centre of each 
maintenance section. А ticket showing details of each 
current fault in this section is placed on the hook so that 
the necessary instructions can be given to the responsible 
linesman. Instrument faults which cannot be quickly 
remedied on site are dealt with by changing the instrument, 
the defective one being handed over to mechanics for 
repair. 

Linesmen are provided with motor cycles or even small 
cars, when their use can be justified, to enable them to deal 
with long-distance subscribers’ line faults. Toll line routes 
are divided into sections, and each section linesman has a 
two-seater Ford car fitted with a small box body, in which 
can be carried small quantities of any type of line material 
likely to be required. These section linesmen are also fur- 
nished with an exchange telephone at their private resid- 
ences, so that they may be called out at any time in case 
of emergency. 

Breakdowns of telephone line plant due to heavy sleet 
storms are now being considerably reduced by the more 
extended use of cable instead of open wire. As mentioned 
earlier in the paper, there is little danger of an overhead 
route being brought down when carrying cable only. 

As it is not customary to impose pressure-tests upon com- 
pleted cable works, or to use desiccators for raising low 
cable insulation, it might be expected that the maintenance 
of underground cables suffers in consequence. In practice, 
this is not the case. In the central testing-offices careful 
records of all faults in underground cables are kept, and, if 
more than two or three pairs have to be changed over in the 
same cable for the purpose of clearing faults, suspicion is 
aroused, and the necessary localisation tests are at once 
made with a view to determining the cause of the trouble. 
In this way incipient faults are generally detected and 
remedied. The universal practice of Ен all cable 
joints tends to delay a complete breakdown from any other 
cause than mechanical injury. 

As a rule, the provision of spare conduits is on a liberal 
scale, and a small stock of each size of cable is usually 
available in the vicinity of the main routes. The construc- 
tion gangs are thus able to introduce a new length of cable 
into a duct adjacent to the one containing the faulty cable 
and change cver the circuits within a few hours of a warning 
being given. 

CONCLUSION. 

There is one feature which might be emphasised in con- 
nection with telephone construction work in the States. 
When the speed at which the work is carried out was first 
realised, it was imagined that the quality of the work would 
necessarily suffer. Investigation showed, however, that this 
was not the case. There are several reasons for this un- 
expected combination of high quality and rapid output. The 
ready acceptance of machinery and labour-saving devices by 
the working man, and the fact that they have been used to 
their full capacity have been conducive to high efficiency. 
Trade Unionism exists to some extent, but there is no desire 
to hamper output. The men readily accept any suggestion 
for speeding up the work, as they believe it will be to their 
advantage to reduce costs; in consequence it has been pos- 
sible to place the majority of telephone workmen en the staff 
of the various companies rather than on an hourly basis. 
They receive a good weekly wage, and enjoy privileges in 
regard to holidays, sickness, pensions, etc., which attract a 
good class of man. Another important point is the prospect 
of promotion ta the higher grades for all ranks. It is a fact 
that any position in the Bell System is open to anyone who 
becomes qualified for it. Amongst the jointers асе men who 
have graduated in a university; thev have started at the 
bottom but are not content to remain there. The actual 
hours worked are not long, but while the men are on duty 
thev work hard and well. 

The author desires to express his thanks to the engineers 
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and superintendents of the American Telephone and Tele- 
graph Co. and the N.Y. Telephone Co. for supplying in- 
formation and illustrations, and for their permission, sub- 
sequently obtained through the Western Electric Co., to 
make use of such data in this paper. Reference must also 
be made to the valuable assistance given by the staff of 
the Illinois Bell Telephone Co., the Michigan State Tele- 
phone Co., and many others. E 


THE DETERMINATION OF HEAT LOSS FROM 
BUILDINGS, WITH SPECIAL REFERENCE TO 
ELECTRICAL HEATING. 


(Continued from page 165.) 

It is a simple matter to determine the amount of heat 
carried away by the air when the latter is a known quan- 
tity, as, for instance, where a mechanical system of ven- 
tilation is installed. In such cases the loss in B. Th.U. 
per hour will be the product of the weight of air passing 
through the room per hour into its specific heat and the 
temperature rise. In calculations for this purpose the 
specific heat of air is usually taken as 0.238, and the weight 
as 0.0863 lb. per cubic foot at o?F. The density of air 
varies inversely as its absolute temperature, consequently 
the density at any temperature other than o^r. can be 
found by multiplying 0.0863 by 460 (the absolute tem- 
perature of o?F.) and dividing by the absolute temperature 
corresponding to the required temperature on the ordinary. 
scale. For example, the density of air at 30°F. 
(4909 absolute) is :—0.0863 х 460 + 490 = 0.081 lb. per 
cubic foot. Thus, in a room of, sav, 2,000 cubic feet con- 
tents and three changes per hour with air entering at 30°F. 
and leaving at 60°F., the heat taken up by the air will be: 

6,000 X o.081 X 0.238 X 30 = 3,460 B.Th.U. per hour. 
In practice, instead of multiplving bv the two factors re- 
presenting the density and specific heat, it is generally 
more convenient to use the reciprocal of the product of 
these two quantities as a divisor. The reciprocal of 0.081 
х 0.238 is 52, and is the number of cubic feet of air at 
30?F. that would absorb 1 B.Th.U. for a temperature rise 
of 1 degree. The calculation .of the previous example is 
thus simplified to:—6,000 + 52 X 30 = 3,460. The divi- 
sor factor for air at any other. temperature can be obtained 
in the same manner by using the density applicable to 
the required temperature. : 

Very few residences in this country are fitted with a 
svstem of ventilation by which a known rate of air change 
is secured. In the majority of cases, therefore, much 
judgment must be exercised in estimating the amount of 
air which passes through a room by diffusion and leakage. 
The investigation of infiltration through loose doors and 
window sashes by Mr. Whitten, in America, and the ex- 
periments on total interchange by Dr. Haldane in this 
country, form to a great extent the only authentic informa- 
tion available on this subject.. 

The natural interchange of air through a room is 
governed by many conditions, some of which are dire-tiv 
dependent on well-known physical laws, while others лге 
complex to an extent that would render any formuia so 
involved or hedged їп with reservations as to be of little 
value for practical use. Fortunately, some of the ccn. 
ditions counter-balance each other in practice, but the in- 
formation available at present is such that the actua: inter- 
change cannot be estimated. with the same degre of sc- 
curacy which pertains to transmission losses. Most text- 
books dismiss the subject with vague directions to the 
effect “that the natural interchange will vary from one ta 
three changes per hour, according to the construction and 
exposure of the building." In view of the paucity of the 
information available it will be readily understood that no 
standard method has been adopted by engineers in this re- 
spect. W a^ fully realising the limitations of the follow- 
ing method, which is the outcome of the author's experi- 
ence, he ventures to hope that it may go some way towards 
solving the difficulty in which others, like himself, have 
been placed. | | | : 


For this purpose the total interchange is separated into 
"diffusion " and *''leakage ”! losses. The heat oss due 
to the former, which consists of the air which percolates 
through rhe pores of the material, is covered by the coeff- 
cients of transmission and, therefore, need not be con 
sidered further. The "leakage " losses include the air 
passing up ventilating or chimney shafts, and infiltration 
through window and door crevices and the like. The 
fundamental source of air movement is the difference of 
pressure within and without the building. The constant 
cause which produces this effect is the difference in tem- 
perature maintained between the inside and outside of the 
building, while wind and such weather effects are incon- 
stant causes. For the purpose of the schedule, given 
hereinafter, the conventional temperature difference of 30 
degrees is assumed to be maintained between the interior 
and exterior of the building; this conforms to what may 
be considered standard conditions in this country. The 
wind pressure is assumed to be constant, and at a velodty 
of 20 ft. per second ав being the average for the winter, 
and thus more nearly approaching actual conditions than 
it would be to assume still air outside; the latter would 
require а supplement for every practical condition, and 
“supplements ’’ аге apt to be disregarded. 

The principal features common to all buildings which 
should be considered in relation to their effect on the 
natural air interchange are :— p 


(a) The height of the room and its elevation in гш 
tion to the rcst of the building. 

(b) The window leakage, number of external walls, 
ratio of cubic contents to exposed wall surface. 
_ (с) Whether provided with either, or both, open бге 
place and ventflating duct. 
` (d) General conditions as to exposure and tightness 
of construction. 


It is necessarv to consider the height and relative eleva 
tion of a room by reason of the aspirating effect of the 
warm building. Thus this effect is greater on a ground 
floor room than on the top floor; the *''pull ” is likewise 
stronger on the ground floor of a seven-storey building 
than it is on the same floor of a three-storey house. The 
upper floors, on the other hand, are not so protected from 
winds as those near the street level. 


Outside walls influence the interchange in providing 
more or less surface, which is comparable to a large filter. 
ing screen. shey act as air inlets and outlets, whether 
by diffusion or perflation through interstices in the material 
or through window cracks. Consequently, broad distinc- 
tion between rooms having one or more external walls is 
desirable. The ratio between cubic contents and area of 
exposed wall must be considered for much the same rea- 
son: thus, in a room 20 ft. by 10 ft. by то ft., having the 
long side exposed, the outer wall presents 200 sq. ft. of 
exposed surface, but if the short side is exposed only 
100 sq. ft. of outer wall is exposed. Thus in one case the 
ratio is то to 1, and in the other 5 to 1. The clearance 
allowed in window sashes, varving from 1/16 in. upwards 
has a very marked effect on the leakage in providing more 
or less area for ingress and egress of air. 

The number of exposed walls, ratio of cubic contents 
to same, and the number of windows or perimeter of same 
have a close relationship in the average or normal type 
of house in this country, owing mostly to local building 
laws, which provide for necessary ‘space for ventilation, 
and a given area of plass per floor area to ensure sufficient 
davlight lighting. The usual plans of a house give no 
information as to window clearance, but, even if such in- 
formation was available, the time involved in individual 
consideration of such points places it beyond the realms 
of practical application. In view of the relationship pr* 
viously referred to, and since the area of walls can be taken 
from measurements previously noted for the transmission 
losses, the schedule utilises the exposed walls to account for 
the three sources of leakage. | 


(To be continued.) 
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B.E. A.M.A. TECHNICAL Cans CODE. By J. H. Shipley. 
J.E.A.M.A. 4,5 55. net, plus. packing: and postage, inland 
. od., foreign, ss. ).— This code is based on work by Mr. 
hipley, but has been amplified by specialists connected with 
ms in the B.E.A.M.A. in daily contact with technical 
nd commercial matters; . The code is divided into sections 
caliag with all classes of electrical plant and apparatus а> 
ell as with. allied machinery and is so designed that it 
an be used in conjunction with any other code or code 
vords appearing in a manufacturer's catalogue. It is 
ased on’ a vowel-consonant vowel-consonant system, by 
which vowels and consonants are used alternately, and be- 


sides being simple to use it is estimated that it is possible to: 


reduce the mimber of coded words (in a technical message) 
Y about 75 per cent., as compared with any other public 
ode vet published. The code is printed on 206 pp. linen 
edger paper, 15 in. by 11 in., with Kalamazoo loose-lcaf 
binding. It can be quickly mastered and should soon save 
ts cost. . 

Tue Toots or Man. By John Hill. (Hodder and 
Stoughton.. 2s. 3d. net).—This is another of the ‘‘Romance 
of British Industry” series, and the author, now Principal 
of the Shoreditch Day Continuation School, was formerly 
Principal. of Mather and. Platt’s Works School іп Man- 


chester, so he writes with a good acquaintance with .the. 


tools -used in engineering as well as many other manual 
crafts.. lt is; divided into three parts, headed: 
Factory Days," “Тһе .Coming of the Factory," and 
"Present Day Problems," all of which are treated in a 
most interesting manner, while at the erid of each section 
(each part is sub-divided. into то) there are exercises based 
эп the subject treated on. Students who answer these 
exercises and remember what they have learnt will have 
gained a very wide knowledge of the' way in which trade 
and industry have become interwoven, as well as of the 
growth of Trades Unionism and the value of foreign trade. 
The section headed ‘The Printed Word” is a good lesson 
on the power of the Press, but the statement оп page 103 
_ that “advertising increases the cost of goods,” is likely to 
excite sharp criticism because most large advertisers main- 
tain that the result is actually the reverse, and, what is 
more, we agree with them. However, the book is most 
instruetive, and we hope it will have a large sale. 
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Armature Winding. 
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$ ion type insutators? Сап any reader give me details. 
€f an insulator to be used to, say, 30,000 volts ?—'' Hicn 
TENSION.” A ee a CP E 
| i кёзюн No. 338. —— 
What are the advantages of the wet air filter over screens 
for th» Wir tooling system Яп ап: alternating ;current 
generator?. It would appear td me that, on: high' voltages, 
' wet air filters are dangerous.—" SWITCHGEAR.” - — 
¿Replies to Questions Nos. 137 and 138 must be received not 
~ 7 " *' ater than April, 29, 1922.) 
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Various Items. 
‚ Wanted.—An advertiser wants to buy a good secord-hand 
" Megger " or “ Ohmer " or similar instrument. — See sinall 
advertisements. MEE. 


' Buliding Trades Exhibition.—Thc i 3th International Building 


Ы 


Exhibition will be held at Olympia. from April 11 to 27. 


It will be opened by Mr. Paul Waterhouse, M. 
the Royal Institute of British Architects. 
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‚ Angie-Australian Wireless.—By ап agreement just signed 
with the Government the Amalgamated Wireless (Australasia) 
Ltd., of Sydney (an. associated Marconi Co.), is authorised to 
tablish and conduct. direct wireless communication between 
the Commonwealth and England, and also to take over and 
8 the entire Commonwealth Wireless Services. · The 
ommoswealth will take the majority of the shares in the 
Australian Go. when its capital is shortly increased. 
' Altered Dates of 1.Е.Е. Meetings.—As it was impossible 
to get through with the discussion on Mr. R. Borlase-Matthews' 
Paper on Electro-Farming, read од the 30th ult., it was arranged 
{рг this to be continued To Mr. J. A. Kuyser's Paper 
dn “ Protective Apparatus for Turbo-Alternators "' will now 
Be read at the meeting on the 27th inst. the joint meeting 
with the Rontgen Society and the Electro-Therapeutic 
Section of the Royal Society of Medicine, fixed fer that date, 
being postponed. MIR зр» ge oe » | 
: -Wallahs' Dinner.—This enjoyable function took place 
an the 31st ult., Mr. Leslie С. Gamage (Secretary of the С. .C.) 
&nd Mrs. Gamage being ts. Mr. Gamage replied to the 
toast of the Ladies and’ Visitors, and Mr. R. J. Elmhurst, one 
of the first half-dozen men who met ther and formed the 
$ociety іп 1906, proposed the toast of the Society. Inter- 
rsed with the toasts were excellent musical items of varied 
ture. Anyone desirous of particulars of the Society should 
write to the Hon. Sec. (Mr. M. Whitgift), at 34, Broadway, S.W.1. 
€ moter ын is well known that 192r has repre- 
gented a year of severe depression, both in the shipping and ship- 
fruilding industries. In this connection some remarkable facts 
are brought out in the current issue of “ The Motor Ship,” 
iadicating the superiority of the motor ship over the steamer. 


| Presidert of 


The East Asiatic Co., the largest motor shipowning concern in . 


the world, whose fleet of 22 large ships, apart from two small 
draft, is composed wholly of oil-engined vessels, was able to 
is is undenbtedly largely due to the economical operation ої 
e internal-combustion-engihed vessel. 


Bi dividend of 20 per cent., the result of last year’s working. - 


. Meetings.—The Junior Inst. of Engineers will meet on Friday, 
ath inst, at Caxton Hell, at 8 p.m., Lecturette : '" Engineering 
ih Southern Persia," by J. W. Maple (Member). Also on Wed- 
nesday, 12th inst., at 5 o'clock, Officia] visit to thé Internatíonal 
Building Trades Exhibition at Olympia; and on Friday, aret 


inst., at 8 p.m., Ordinary Meeting, *' Condenser and Choke Coil - 


Protective Apparatus," by S A Stigant, A M.T.E.E. (Member). 
Slides. The Association: of Engineers-in-Charge will meet 
at St. Bride’s Institute, Bride Lane, Fleet Streec, E.C.4, on 
Wednesday, 12th inst.. at 7.3 p.m prompt, when a Paper will 
ўе read by К. Langton Cole, F.R.T.B.À.,on “ The Artesian Wells 
dnd Geological Strata of London "——-The next monthly meeting 
{ the Birmingham and District Electric Club will be held on 
tazday, April 8, at the Grand Hotel, Colmore Row, at 7 
d'clock, when a Paper will be read by Mr, V. H. Pearson (Member), 
entitled : “ Notes on Marine Salvage."———The I.E.E. (Scottish 
Centre) will meet at the Rooms, 207, Bath Street, Glasgow, on 
Tuesday, rth inst., at7.30. p.m., when a Paper will be read Буа. 
F. P. Whitaker, on “ Rotary Converters with Special Reference to 
ilway Electrification.” On Friday, 28th inst, the meeting 
vill Ље held at 7.30 p.m., at Technical Institute (Electrical 
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Road, W.C.1), ask manufacturers of steel 


manufacturers can fix their own time for the test. d 


Square, W.1), 


APRI 
Ergireering Lecture Коо Саб нге , when a- pape? 57 Proin a 
S. Parker Smith, entitled, “ Single end Three-Fhase Alternating 4 
Current Commutedor Motors with Series and Shans. Chane, ^ 
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Trade Notes, 
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Loco а PN 
Ф 4 


coo lo^ 
Jennings, Ltd., Pennywell Road, Bristol, the large "Bob 
and plywood merchants and general woodworkers, are exhibiting 
at the International Building Trades Exhibition at Olympiadi 
Their interesting Stand is No. 77, Row Е. . .^7 тема 
A leaflet from games MeMillan and Ce. (Clun House, Surreys 
Street, W.C.2), refers to the ‘‘ Telhur" telephone trenk lineg 
clock, which can be started by pressing a har.dle ard gives ай, 
audible and visible signal every 3 minutes as well as indicatug as - 
the number of minutes the circuit is in usé. It can also b. 
used for such other purposes as the control of the despatay 
of trains, trams, etc. | E 


Automatic and Electric Furnaces, 


Ltd. (281-3, Gray's DEN 
pliances, which; 
require hardening, to call'at their works, see the Хуз!а-Вагбей ШШ 
furnaces fitted with the magnetic detector in operation and 
have their own samples: hardened. By filling in a postcang 


In leaflet Y209, Gee. Nobbs, Ltd. (89, Cleveland Street, ritiro 
give details of their latest electric hot-water 
radiators for marine and land work. These radiators, 
known under the name “Genii Neptune,” are constructed 
on the “ unit " principle in two standard. sections, loaded to 250 ] 
and 500 watts respectively,and are harmonious in proportion and - | 
graceful in outline. А very large heating surface is obtained. 

As they are tested to a pressure of $00 lbs. per sq. in, nosalety | 
valve is required, and there is no loss of water. EPI 


In а new complete catajogue just issued the Midland € 
Manufacturing 00., Ltd. (Barford. Street, Birmingham), there | 
are to be found particulars of many entirely new designs 1 
improvements ол older patterns of ironclad ' switch and out 
gear for which the Company have built up an enviable reputation a) 
Attention should, perhaps, be especially drawn to the ranfe "^ 
of quick-make switches, ironclad distribution boards and the ^. 
new 10-amp. ironclad .and teak-cased. boards (H.O. {уре)— 4 
excellent examples of design and workmanship at highly _ 
competitive prices. The M.E.M. Company are represented 0 "Ji. 
verious parts of the Empire by about 200 wholesale houses, jj^. 
who hold adequate stocks, . . | ee 


Galsworthy, Ltd. (15-16, Newman Street, Oxford Stree, ; 
W.1,), announce that, realising the impossibility of builders у 
and decorators stocking electric light fittings they have adapted , К 
their show-rooms for the sole use of the trade. А very fme c 
selection of English alabaster bowls, pendants, candelabras  — 
counter-weight pendants, standards, radiators, etc., is 02 
view. They ask for notification by post or telephone when 2 
customer is seat. This is most important, and if more generally 
done than it is at present would obviously be to the advantag 
of the trade. Why is it not доре ?,. . " 
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Made of Pure Para Rubber, | | » 
soft and durable and haf- M 
fected by climatic conditions | 
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THE LIGHTING OF PUBLIC BUILDINGS. 


A meeting of the llluminating Engineering Society 
took place on Tuesday, March 28th, the chair being 
taken by Sir Joseph Petavel, Director of the National 
Physical Laboratory. А paper was presented by Messrs. 
Е. Н..Каупег, J. W. T. Walsh and:H. Buckley dealing 
with the ‘‘ Lighting of Public Buildings." The ex- 
Peruments described arose out of a request from Н.М. 
Uthce of Works for information which would assist 
them.in drawing up a specification for lighting at the 
new building of the Ministry of Pensions at Acton. 
Semi-indirect lighting was adopted, with the aim of pro- 
viding an illumination over the whole room) of about 
4 foot-candles. 


The paper contains details of sixteen different experi- 
mentalinstallations, the average illumination recorded 
being from 2.9 to 4.7 foot-candles; the consumption 
necessary to produce 3 ft. c. varied from 0.38-0.63 
Watts per sq. ft. Tables and diagrams showing the 
nature of the fittings used and the arrangement of 
the lights were also included in the paper, which was 
regarded as showing the marked tendency towards 
higher values of illumination as compared with the 
"adequate amount commioaly provided only a few 
Years ago. 


Another section of the paper dealt with a new method 
Picture gallery illumination, designed to avoid various 
conveniences in the ordinary method of lighting from 
à simple overhead skylight. Опе difficulty is that re- 
&tions of adjacent light objects in the glass in front 
of pictures cause much inconvenience. It is also now 
ор піве that while a high illumination of the рїсїи `s 
en the walls is desirable, not much light should be 
ast on the floor and the area occupied by spectators. 
П order to meet these requirements Sir Frank Baines, 
of the Office of Works, referred to the N.P.L. a special 
‘sign for a roof, a feature of which is the use of in- 


of 


clined glass allowing light to fall on the walls, with 
a screened central strip above the middle area of the 
gallery. Tests were made with special models con- 
structed at the N.P.L. The final section of the paper 
contained an account of a special building for experi- 
ments in illumination, which has been constructed in 
the grounds of the National Physical Laboratory. It 
is hoped that this will be of great service im enabling 
the effect of various arrangements of window area to 
be predicted beforehand. | 

Following the presentation of this comprehensive 
paper Capt. J. W. Liberty, Public Lighting Inspector 
to the City ot London, showed a series of lantern slides 
illustrating lighting arrangements in various decora- 
tive interiors in pubic buildings. АП these photographs 
were taken by Mr. J. S. Dow solely by the aid of the 
artificial light used. The first illustrations referred 
to various rooms at the Guildhall, including the Council 
Chamber. A simple but appropriate method of lighting 
has been adopted in the Crypt, which has many interest- 
ing historical associations. The lamps are enclosed in 
diffusing glass plates, and the general effect is quite 
soft and pleasing. The Dyers' Hall was referred to 
as an interesting instance of the combination of old 
and new illuminants, indirect electric lighting of the 
ornamental ceiling being supplemented by wax candles 
on the table. Some interesting methods in use at the 
Marylebone Town Hall were next illustrated. Тһе 
first of these showed some pleasing concealed lighting 
of a war memorial on the landing above the main stair- 
case and a particularly striking effect was produced 
by another form of concealed lighting in a dome in 
the ceiling of the passage leading to the Council Cham- 
ber. The Council Chamber, and a neighbouring Com 
mittee Room, are panelled in dark walnut. The former 
is lighted by crystal chandeliers equipped with gas- 
filled lamps and electric candles, the latter by means 
of indirect cornice lighting. A particularly interesting 
lighting installation is that adopted in the main hall at 
the new Port of London building, now in course of 
completion. By the courtesy of Mr. Edwin Cooper (the 
architect responsible for this building and for the 
Marylebone Town Hall), a photograph was taken in 
this main hall showing the effect produced by lamps 
of 20,000 c.p. assembled in the vast dome. The white 
surroundings gave rise to good diffusion of light and 
special problems had arisen in connection with the dis- 
play of carving and architectural features of this 
interior. 


Some of the rooms were of a highly decorative 
character, a feature being the use of specially selected 
grained walnut panelling. Interest also attached to 
the arrangements being made for exterior lighting in 
the vicinity of the building, which should have an 
imposing effect, and formed an interesting precedent. 
It was hoped to present fuller particulars of the indoor 
and outdoor lighting when the arrangements are com- 
pleted. 


Capt. Liberty also mentioned that, by the courtesy of 
Mr. Chas. Baker, Electrical Engineer to the L.C.C., 
a visit had been paid to the new Middlesex Sessions 
Hall, and to the County Hall on the Embankment, 
now being completed. At the Sessions Hall there 
were some pleasing examples of semi-indirect lighting, 
and the values of illumination were considerably above 
those customary in public buildings in the past. 
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ELECTRICAL INSTALLATION WORK.— 
GRADE I. 


SOLUTIONS TO QUESTIONS SET AT THE 1921 EXAMINATION 
OF THE City AND GUILDS INSTITUTE. 


eet 


(Continued from page 171.) 

О. 3.—You are sent to a house which is fully wired 
and fitted up with plain cord pendants, brackets, 
standards and lamps connected to a supply company’s 
two-wire house service, which is known to be taken 
from a three-wire, D.C., distributing system with 400 
volts between the “outers.” You are required to ascer- 
tain which of the two wires is connected to the neutral, 
but are without any testing apparatus, such as detector 
or pole-finding paper. How would you proceed? 


А. 3.—In this question it is required to ascertain 
which of two wires is the neutral af a threc-wire 
distributing system with 400 volts between the outers. 
It is not stated which of the two outers is being used, 
and therefore it is a little difficult to 572 wha -~e the 
pole-finding paper or detector would oe, excu п you 
had them, as it is not a question of testing for 
polarity, Further, it is not stated that the neutral wire 
is '' earthed,” but as this is most likely to be the case, 
it will be permissible to assume that it is so. 

Knowing the conditions of supply, many men would 
readily solve the problem set, by taking the risk of 
a slight shock, by momentarily placing one of their 
fingers on the end of one of the wires, and at the 
same time placing their other hand on some ‘‘ earth ”’ 
connection. If a shock was felt, then it would indicate 
that the wire which was being touched was a “live” 
wire, that is, one of the “outers.” If no shock was 
experienced, then it would indicate that the ‘neutral 
wire was being touched, as this, being at "earth ”’ 
potential, allows for no difference of potential between 
the two hands. 

This method of sclving the problem is nct, of course, 
to be recommended, and a more satisfactory, and cer- 
tainly much safer, plan would be to proceed as follows. 

Take one of the portable fittings and remove the 
plug or adapter from the end of the twin flex with 
which 1t is fitted. 

Now place one of the flexibles in contact with the 
wire vou wish to test, the other flex being connected 
to "earth." If the lamp in vour portable fitting lights 
up, it is an indication that you are using one v the 
outer wires, and not the neutral. New place the end of 
the flex to the other wire, keeping the ** earth" con- 
nected as before; under these latter conditions the lamp 
will not light up, thus indicating that vou are now 
connected to the neutral or earth potential wire, and 
the problem is solved. 


О. 4.—In running the mains from a two-wire house 
service to the main distributing board, it is found that 
it would be more convenient to run the lead and return 
in separate steel tubes. Would this be satisfactory 
(a) in the case of a D.C. supply; (b) in the case of an 
А.С. supply? State the reasons for your answers. 


A. 4.—Owing to the size of mains, character of 
run, etc., cases often occur in practice where it would 
be much more convenient to run the mains in scparate 
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tubes, as mentioned in this question, and where the 
supply is from D.C. mains there is no reason why it 
should not be done; as a matter of fact, it often is. 


When, however, the supply is taken from А.С. 
mains, this convenience 15 not permissible, and it is 
essential that both mains be run in the same steu 


tube. 

The reason for this is fairly casy to see, when vou 
remember the character of an A.C. with its ever 
changing values, both in magnitude and direction. 

To gain a clear idea as to the reason why the wires 
of an alternating supply must not be run in separate 
tubes, two fundamental principles must be kept in 
mind; these are (a) the magnetic effect of an electric 
current ; and (b) the question of clectro-magnetic induc- 
tion. In (а) we know that whenever a current of 
clectricity flows through a conductor, magnetic lines 
of force are set up, and their instantaneous value will 
be directly proportional to the instantaneous value oí 
the current, so that, just as the A.C. current will be 
rising and falling in value, and reversing in direction, 
so will the magnetic lines of force be rising and falling 
in value, and reversing in direction. 

With (b) we know that if magnetic lines of force 
are cut by a conductor, an electro-motive-force will P 
induced in the conductor. Combining (a) and (b), 3 
will be easy to see that if a single conductor, саа 
an A.C., be placed in a steel tube, the magnetic 
lines of force will be cut by the tube and an E.M.F. 
will be induced. As the tube will form a closed circuit, 
this induced E.M.F. will give rise to current (“ eddy" 
currents thev are И" in the tube, with the resulting 
loss of energy. 


With two wires in one tube the loss due to these 
" eddy " currents will be practically eliminated, as there 
will now be magnetic lines of force from two wires, 
but as these will be acting in opposite directions to 
each other, the respective induced E.M.F.s will 
neutralise each other and thus ro “eddy " currents 
will be set up. 

(To be continued.) 


— 


NOTES ON WATER POWER DEVELOPMENT.* 


Dv Pror. А. Н. Gipson, D.Sc. 


(Goncluded from page 167.) 

If a sufficiently extensive electrical network were availabe, 
linking up a number of large steam and inland мае 
power stations, a tidal power scheme might readily b 
connected into such a network without any storage 
being necessary, and this would appear to be a possibility 
which should not be overlooked in the case of our own 
country. 

Investigation Necessary. — tidal power project on any 
large scale involves a number of special problems for the 

satisfactory solution of which our present data is 
inadequate. 

Thus the effect of : a barrage on the silting of a larze 
estuary, and the exact effect on the level in the estuary 
and in the tidal basin at any given time can only be deter 
mined by experiment, either on a small installation, et 
preferably on a model of the large scheme. 

Many of the hydraulic, mechanical, and electrical pre 


e- 
~—— 


lE AS e tee I нн — сны: 


* Abstract of Address by the Presi..ent Of the Engineering 
Section, British Association, at Edinburgh, 1921. 
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plems involved are comparatively new, and there is little 
practical experience to serve as a basis of their solution. 
Among these may be mentioned :— 


- 


. The most advantageous cvele of operations as regards 
working periods, mean head, and variations of 
head. 

з. The methods of control and of sluice gate operation. 

3. Effect of changes of level due to wind or waves. 

4. The best form of turbine and setting, and the most 

econom.cal turbine capacity. 

5. Lhe possibilities of undue corrosion of turbine parts 

in salt water. 


6. The best method of operation; constant or variable 


speed. 
7. Whether the generators shall be geared or direct 
driven. | 
8. Whether generation shall be by direct or alternating 
| current. 


The questions of interference with navigation and with 
fisheries; of utilising the dain for rail or road transport 
across the’ estuary; and, above all, economic questions 
connected with the cost of production, and the disposal of 
the output of such an installation, also require the most 
careful consideration before a scheme of any magnitude 
can be embarked upon with assurance of success. 

In view of the magnituds of the interests involved, and 
of the fact that rough preliminary estimates indicate that 
to-day current even for an ordinary industrial load could 
be supplied from such an installation at a price lower than 
from a steam generating station giving the same output 
with coal at its present price, it would appear desirable that 
these problems should receive adequate investigation at an 
early date. 

Facilities for Research in Hydraulic and Cognate 
Problems.—I1n view of the considerations already outiined, 
and especially in view of the large part which British 
engineering will probably рау in future water power 
developments, the provision on an adequate scale at some 
institution in this country of tacilities for research on 


hydraulic and cognate problems connected with the 
development of water power is worthy of serious 
attention. 


At present. the subject is tieated in the curriculum of 
the engineering schools of one or two of our universities, 
but in no case is the laboratory equipment really adequate 
for the purpose in question. | 

What is required is a research laboratory with facilities 

for experiments on the flow of water on a fairly large 
scale; for carrying out turbine tests on models of sufficient 
capacity to serve as a basis for design; and, if possible, 
working in conjunction with one or more of the hvdro- 
electric stations already in existence, or to be installed in 
the country, 26 which certain large scale work might be 
carried out. | 

"(The provision of such a laboratory is at the moment 
under consideration in the U.S., and in view of the 
rapidity with which the designs of hydraulic prime movers 
and their accessories аге being improved at the moment, it 
would appear most desirable that the" British designet, in 
«der. that the deservedly high status of his products 
should be maintained and enhanced, should at: least have 
access t» equal facilities, and should, if necessarv,' be able 
to submit any outstanding problems to investigation by a 
specially. trained staff. 

The extent to which our various heat engine laboratories 
have been able of recent vears to assist in the development 
of the internal combustion engine, and to which our 
experimental tanks have assisted in the development of the 
shipbuilding industry, is well known to most of us, and the 
prevision of similar facilities to assist in the development 
of our hydro-electric industry would probably have equally 
geod results in this connection. 

As a result of representations made bv the Water Power 
Committee of the B.O.T., I understand that it has now 
been decided te initiate a Chair of 
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Engineering in some one university, and it is greatly to 


be hoped that funds тау be available to enable the neces- 
sary laboratory to be designed and equipped on a scale 
commensurate with the importance of the work which it 
would be required to undertake. 


ELECTRICAL ENGINEERING—FINAL GRADE 


Solutions to Ques.ions set at the 1921 Examination of 
City and Guilds Institute. 


By Epwarp Носнеѕ, B.Sc., A.M.I.E.E. 


(Continucd from page 166.) 


О. 14.—Explain, by means of vectors, how an over- 
excited rotary converter can compensate for a lagging 
power-factor. A generating station supplies power for 
the following: Lighting, 100 kw.; induction motor, 
400 h.p.; having power-factor =0.8 and efficiency = 
0.93; rotary converter, giving I,000 amperes at 500 
volts at an efficiency of 0.94. What must be the 
power-factor of the rotary converter in order that the 
power-factor at the supply station may be unity ? 

A. 14.—A rotary converter transforming from A.C. 
to D.C. may be regarded as a combination of a syn- 
chronous motor and a D.C. generator. In the matter 


Fic. 25. 


of power-factor, however, we need only consider the 
synchronous-motor action of the machine. 

Let OV in Fig. 25 represent the voltage applied to 
the slip-rings. The e.m.f. induced in the armature is 
approximately in phase opposition to OV and is rep- 
resented by OE, lagging 6° behind exact phase opposi- 
tion. The value of @ depends upon the load—the 
larger the load the greater is 0. In the diagram, 
OE has been shown much larger than OV owing to the 
fact that the rotary is being over-excited. 

Vector OF}, drawn exactly equal and opposite to OF, 
represents the component of OV required to neutralise 
the back e.m.f. ;; so that the component OE, of OV 
available to send current through the impedance of the 
windings must be such that the resultant of OE1 and 
OE, isequal to OV. Hence ОЕ, is given by the diagonal 
of parallelogram OVE,E. 
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The current taken by the windingslag behind OE, by | components are represented to scale by CG and BF 


an angle «, where "EE 
reactance of windings 
tan x = —— 
resistance of windings 
Since the reactance of the windings is usually much 
greater than their resistance, the value of о approaches 
о 
From Fig. 25 it is evident that by making ОЕ much 
larger than OV, i.e., by overexciting the rotary, the 
current vector OJ may, be made to lead in front of OV 
by quite a large angle $. Under these circumstances, 
the rotary takes a leading reactive or wattless current 
equal to J sin ¢, which neutralises—more or less— 
the lagging reactive current taken by other machines 
operating off the same circuit. 


Input power to induction motor = оосо =321 kW. 
| - тоох .93 
and input kVA. to induction motor = 3 = 401kVA. 


Also, NL 
input power to rotary converter Em =532kW. 
A lighting load may be regarded as non-inductive, so 
that its P.F. is unity. 
If ф the angle of lag behind the applied voltage of 
the current taken by the induction motor, 
cos ф =0.8 
2. ф=36.0° | 
Let © be the angle of lead of the current taken by 
the rotary converter: 


- input КУА. to rotary = 232 


cos Ө 
In Fig. 26, 
let OV represent the applied voltage, 
OA represent to scale the lighting load, 
OB represent to same scale the КУА. input to 
induction motor. 
and OC represents to same scale the kVA. input to 
rotary converter, 
where OA is in phase with OV, OB lags ф° behind OV 
and OC leads O? in front of OV. 


In order that the Р.Е. at the station may be unity ; 
the resultant of OB and OC must be in phase with ОУ. 
i.e., the wattless component of the kVA supplied v. 
the rotary must neutralise the wattless component sc 
the kVA. supplied to the induction motor; and the 


respectively drawn perpendicular to OV. 
But BF -OB sin ф 
—40I sin 36.9 —-401X.6 
—240.6 
and CF =OC sin Ө 


Hence the condition for unity P.F. is that— . 
532 tan Ө «240.6. 
.'. tan Ө 20.4525 
| 7. Ө =24.35° — 
.'. P.F. of converter = cos Ө 
" | ‚ =0.91 leading. . | 
The vectors in Fig. 26 have been taken to represent 
kVA. instead of current as is customary. This &. 
possible because the induction motor and ‘the roti 
converter will be wound for the same nüthber of ‘phases 
and will run ofi the same voltage, so that their kilovolt- 
amperes will'be proportional to their respective currents. 
The lighting load, being non-inductive, will not affect 


-| the P.F. required of the rotary, so that its presenc is 


immaterial to this "problem. I 
(1 о be continied:) 


THE “KINGSWAY” RUTOMATIC COMBINED 
SWITCH AND PLUG. 


For the control of heaters, motors, banks of Tamps, ‘and 
cther appliances which necessitate the use y 
3$ 


à tenmporan 
connection to the ‘mains, a combined switth айа pl 


undoubtedly the most satisfactory apparátus, so ‘that the 


“Kingsway” automatic combihed interlotked ‘switch ‘and 
plug (pdt. No- 1536006), recently introduced Њу the Genera! 


Electric Co., Ltd., is, therefore of special ‘interest. This 


‘accessory is of robust construction and is capable of dealing 


with currents up to rg .amps. without risk. The 
mechanism, which is of ingenious and strong design. 
consists of a rapid rotary action D.P. switch, interlocked 


.with a substantial plug. On the plug being inserted ‘and 


turned in a clockwise direction, the circuit is made and. the 
switch is automatically locked in the ^on "position. The 
Edd off, may be carried out either by withdrawing the 
plug (when the switch automalicaly breaks the «circuit 


before the plug pins leave the' socket tubes), or by pressing 
the small plunger on the front of the socket.cover, when 
the switch flies rapidly off.. The. latter. method allows the 
plug to be left іп the socket in the “off ”’ -position—often 
a great convenience. TM 


An X-ray view of the plug is shown in the figure, and it 


will be seen that the mechanism is extremely compact and 


that the contacts are.designed for easy wiring. Earthing 
connections on both plug and socket and а third pin for 


earthing are provided, this latter ensuring corrett polarity 


as the plug can only be inserted in qne particular way. . 
Two patterns are supplied, one for surface fixing and one 


for sinking flush in the wall or skirting board, 
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Cables of all Dosueietions 


FOR 


TELECRAPH 
TELEPHONE 


TRACTION 


Jiatrine Paper, Lead Covered, Rubber Insulated, Bitumen 


rae Fire е Resisting, Fumie Resisting, Dry Gote, étc, etc. 


Head oki ice and Works’: 


T eLoVER & Co., 1ай, Trafford Park, ‘Manchester. 


Branches : 


LONDON, GLASGOW, EDINBURGH, NEWCASTLE, LEEDS, 
BIRMINGHAM, CARDIFF, BRISTOL, AND BELFAST. 


MH AceNts: METROPOLITAN-VICKERS ELECTRICAL EXPORT Co. Lrb, LONDON, CALCUTTA, BOMBAY 
BUENOS AYRES, Erc. THE LAWRENCE Амр HANSON ELECTRICAL Co, Lro., MELBOURNE, SYDNEY AND 
WELLINGTON 
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a ELN LE. Y F R. E. Wi i^ AAosimple 


Ltd., : > method of 


S z : Central Hotel, : electric wiring : 
\ yystem кан for any class : 
| : Cafe Chantant i : of building : 


А method of quickly and 
inexpensively running elec- 
tric wires on the surface. 
Provides a high class, neat 
and permanent installation. 
Used since 1911 in thousands 
of buildings cf all types, 
such as Hotels, Factories, 
Banks, Public Offices, 
Country Seats, Town Resi- 
dences and Cottages. _ 

Avoids mutilation of de- 
corative features and has 
many other advantages. - 

Write for particulars. 


= = T m Е 


W. T. Henley' s Telegraph Works Co., Là, Blomfield TET E: EC 


Makers of Electric Cables since the beginning of Electrical Transmission. 


MOTORS, A.C. & D.C. 
DYNAMOS. 
MOTOR GENERATORS. 


SPECIAL OFFER 


of a limited number 
of slightly shop-soiled 


Enamelled Electric Fires 
IN VARIOUS COLOURS AT 


GREATLY REDUCED PRICES, 


These Fires include some of our most 
popular designs, and apart from the 
enamel being very slightly chipped, 
are up to our usual high standard of 
workmanship and efficiency. 


DO NOT MISS THIS OPPORTUNITY. 


HEAD OFFICE 


SAND PITS, wa 


~ Write to day for our special pamphlet containing 


full particulars. " HIGBRO," dur 7 ers ace 1648 BCH. ЕХ.) | 
ane 265, STRAND. ‘LONDON, W.C.2. 
(CITY 5956.) 
BELLIN С & CO., "XN 5, YORK ST., MANCHESTER | 
Derby Road Works, EDMONTON, N.18. 


(CI IY 3713) 


81, ALBION STREET, LEEDS. 
(22162) | 
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TO OUR RZADERS. 


ELECTRICITY is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. lIt 
has @ very large sale throughout the United Kingdom, as well as 
in the British Colonies and Abroad. 

Questions to which an answer is required must be accompanied by a 
24. stamp for reply. When considered of sufficient interest, the answer 
will probably appear in the paper. 

New advertisements for the displayed. columns and alterations to 
*xisting ones must reach the publishing office not later than 
the first post Tuesday morning, in order to be in time for the 
2242 OL the following Friday. This is important. Rate quoted on appli- 
‚эзоп. Subscription : 173. 6d. a year, 9s. half-year, 48. 6d. a quarter in 
aivance, postage prepaid in the United Kingdom and abroad. 


_Ad remittances payable to the Publishers, S. RENTELL AND Co., LTD 
30-49, Maiden Lane, Londoa, W.C.2. ‘Telephone, No. 2460 Gerrard. 


| Current Topics. 


Recent observations in Scotland prompts the reflec- 
ton that the average Scots electrician is perhaps not 
quite so canny as he is traditionally 
Familiarity breeds credited with being. High tension 
contempt. power transmission lines are becoming 
quite a feature of the landscape in 
certain parts of Scotland, and my attention was more 
particularly attracted to the risk3 run by linemen and 
uthers working upon these highly charged conductors. 
In one instance, on an 11,000 volt line, two men were 
busily occupied in the vicinity of a substation opening 
up the lead seal of a trifurcating box, the conductors 
of which were still alive. Enquiry elicited the fact 
that they were endeavouring to locate a bad leak. 
Their sole protection during this work was a damp 
' rubber mat, taken out of the substation building, and 
' laid on ordinary clay soil, together with the rubber 
gloves worn by each man. Not very adequate pro- 
tection this against a pressure of 11,000 volts. 


When the conductors were finally bared they were 
temporarily connected at the joints with ordinary 
double screw couplings, left swaying in perilous proximity 
to one another, and simply barricaded and labelled 
DANGER, 11,000 volts, until the resumption of acti- 
vities next day. Another incident I witnessed in 
connection with a 6,000 volt line was a man, standing 
on the top rung of an ordinary ladder, and, with bare 
hands, encircling the conductor (live) with one of those 
split, hinged transformers, which he held in position 
Whilst his mate on the ground took the desired readings, 
subsequently disengaging the transformer core. Even 
with a dry ladder the margin of safely is not high. 
I am told also that it is quite common for the poles 
used to operate high tension cut-out switches to be 
left out in an exposed position where they are subject 
to deposits of dew or moisture, and used in this condition. 
Sume men have all the luck, but it is possible to do this 
kind of thing once too often, and only once. 


* Ihave always considered that much of the industrial 
' trouble from which this country has suffered during 
| the past ten years might have been 
, P.D.T.'s. saved by a better understanding on 
! the part of the workers of the real 
- €conomics of their respective industries. It is due, 
| think, in great part to the comparative ignorance of 
the average wage earner on such matters as the influence 
of his wage rate on the market price of the product 
of his labour, the meaning of “ overheads,” the necessity 
lor non-productive labour, and why it is so called, &c., 
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that the extremist minorities who have so far succeeded 
in crippling trade, have it all their own way. Men, 
after all, and especially in the mass, are very much like 
sheep, willing to be led, or mis-informed by the first 
glib speaker who comes along to the street corner and 
denounces capital. 


Such Bolshevists take good care to steer clear of such 
subjects as the real risks of industry, and by whom 
they are carried. Nothing is said at these meetings 
of the thousands of pounds sunk in costly plant, build- 
ings, power stations, and the like, before it is possible 
for labour to commence operations. The soap box 
orator carefully refrains from any mention of capital's 
hard times, when trade is bad and money invested in 
the above necessities is simply lying fallow and not 
even earning interest, but rather suffering depreciation. 
It is а fact, on the other hand, that the hourly paid 
worker's responsibility begins and ends with the com- 
pletion of an honest day's work, when he does it. He 
has no worrying sleepless nights over making industrial 
ends meet, or calculating how best to keep the shafting 
in motion when foreign markets are closed to us, due 
to high prices. No, his only fear 15 unemployment, 
and that, thanks to his extremist leaders, he is mainly 
responsible for. 


Itis to ensure the better information of the working 
man on these vital and elementary topics that the 
Industrial Publicity Bureau, 40, Bennett's Hill, Bır- 
mingham, have introduced a series of excellent little 
brochures, entitled * Pay Day Talks’ which, abbre- 
viated, constitutes the title of these paragraphs. In 
these little publications, which are intended for circu- 
lation among the actual workers, the various elements 
of industrial economics are clearly and simply explained 
in such manner that the fair-minded, thoughful worker, 
who realises that there are two sides to every question, 
can study and realise for himself that capital 1s not so 
great a sinner as itis often made out to be for purposes 
of Bolshevik propaganda. 1 commend P.D.T.'s to 
the notice of all employers, works managers, and others 
as a very real assistance towards establishing better 


relations with their workmen and women. 


I note with regret that Scotland Yard has no intention 
of withdrawing the permission, originally granted for 
the space of six months, to allow 

Licensed Over- passengers to stand in omnibuses, 
crowding—A tubes, and on the lower decks of 
Retrograde Step. tramcars. It 15 likely that the ban 
against standing, or straphanging, 
will not be re-imposed, and thus modem civilisation 
condemns us to a condition of transport which 1s alike 
dangerous, uncomfortable, and insanitary. It ıs, I 
think, obvious that so long as straphanging is officially 
sanctioned, the various transport interests will exploit 
their facilities for overcrowding to the fullest extent. 
It is only human nature for them to doso. It obviously 
costs less per human being, and means bigger profits 
for the ’bus, tube, and tramway administrations. eeThe 
fact remains that we were not born into this world to 
be packed like sardines into confined spaces and carried 
lie carcases of frozen meat, swaying and bumping 
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against one another to the detriment of clothes and 
temper, whilst breathing an all too inadequate supply 
of such air as is able to find its way in through the inter- | 
The matter is one calling for 


stices of our bodies. 
official handling, and Scotland Yard seems to have 
failed in its duty to the travelling public of London. 


A steeplejack’s theft from the summit of a 150 ft. 
chimney, reported in the, press, directs, attention to the 
comparative ignorance which pre- 
A Wasie of vailed until quite recently on the 
Good ‘Stuff. subject of protection against lightning. 
The man was charged with stealing 
a piece of platinum valued at £24 10s. from the lightning 
conductor at the top of a chimney at the Ince Pit of 
the Wigan Coal and Iron Company, which he had been 
instructed to alter. It used to be the practice to tip 
lightning ‘conductors ‘with platinum because this metal 
was proof against oxidation and could be relied upon 
to maintain its bright metallic surface ir. spite of the 
weather, smoke, sulphur and other oxidising agents 
which abound at a chimney top. It was believed that 
this bright metal surface was essential to the efficiency 
of all conductor points, whereas, in point of fact, the 
resistance offered by a film of oxide to the average 
lightning pressure which runs into millions of volts :s 
infinitesimal. There must be quite a considerable 
amount of this precious metal about the country, 
attached to old lightning conductors, and which it 
would pay to harvest when next the chimney is under 
repair. 


А movement is on foot, not before it was warranted, 
for the installation of time-recorders in the House of 
Commons in full view of Members 
Gas-meters ‘for to keep them informed as to the 
the ** House." length and loquacity of their speeches. 
In view of the time wasted by certain 
garrulóus representatives when once they are allowed 
to open up on a pet subject, there would certainly 
appear to be a real need for something of the kind. I 
am inclined to agree with Mr. Lawson who, when the 
subject was under discussion before the Speaker, sug- 
gested a sledge-hammer as more efficacious in the case 
of some notorious “ hot-air " merchants. 


Another novel application for the ubiquitous three- 
electrode valve—the use of which in connection with 
burglars I mentioned a few weeks 
Traékimg Vaga- у ago—is':to be found in the tracking 
bond Currents. of“ vagabond ” currents, those happily 
named leakage currents which cause 
so many grey hairs amongst central station enginecrs 
and the owners of gas and water pipes which suffer 
corrosion by the said currents. Once you know where 
your vagabond comes from, it is more or less easy to 
remedy matters, but in a large city it is easy enough 
to find physical demonstration of the proverb that 
“ many mickles mak’ a muckle " where leakage currents 
are concerned. Pipes in the ground then carry a res- 
pectable total leakage current emanating frem all 
manner of sources and the latter must be identified 
before they can be removed. 


According to MM. Chappius and Hubert-Desprez, the 
problem may be solved by aid of the telephone. When 
a telephone receiver is connected so as to tap a vagabond 
current, there is at first heard a luscious frying sound, 
due to current variations caused by changes in trolley 
currents and dynamo speeds, and by the small periodic 
changes in current caused by the passage of the dynamo 
commutator segments below the brushes. A resonant 
circuit is arranged to pick out in turn the various 
groups of periodic fluctuations. The frequency of the 
latter can thus be determined and this is, of course, a 
characteristic of the machine from which the leakage 
current in question emanates. 


Suppose, however, that there are half a dozen genera 
tors in the neighbourhood in which the number of 
commutator bars passing below the brushes per minute 
is the same? This is where the three-electrode valve 
comes in. By aid of this device one superimposes on 
the dynamo current an auxiliary current which is 
caused to fluctuate by the shift engineer whistling or 
saying—anything which occurs to him. If these added 
sounds are heard in the telephone circuit which i: 
analysing the leakage current, the dynamo to which 
the three-electrode valve is coupled is clearly the culpnt. 


The Illuminating Engineering Society, in arranging 
the discussion on the lighting of public buildings оа 
March 28th, obtained the co-operation 


Lighting оғ the Royal Institute of British Arch- 
Public tects and thus afforded an opportuni: 
Buildings. for the joint discussion of lighting 
from the utilitarian and esthetic 
standpoints. The former were dealt with in an exhaus- 


tive paper by Messrs. Rayner, Walsh and Buckley, о! 


. the National Physical Laboratory, while Capt. J. W. 


Liberty showed some striking examples of more orna- 
mental lighting in decorative interiors. One point 
generally commented upon in the discussion was the 
steady increase in values of illumination provided їп 
modern public buildings, which represent a great ad- 
vance on the inadequate lighting common a few years 
ago. In many of these public buildings much money 
has been expended on decoration, and it is satisfactory 
to find that the lighting is now beginning to receive 
due consideration. There are naturally many points on 
which the lighting expert and the architect may not see 
quite eve to eve; discussions in which both can state 
their views are therefore welcome. 
ELEKTRON. 
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Bogus Companies.—Mr. W. A. Davis. of Leeds, has been 
awarded four years’ penal servitude for obtaining money for 
investment in bogus electrical and motor companies (see 
ELECTRICITY for Feb. 17 and March 3). 


The Outline of Science—Part XI. opens with a very interesting 
and clearly-expressed chapter on Psychic Sciencce, by Sir Oliver 
Lodge, and is furnished with illustrations of men who have 
taken part inthe proceedings of the Society of Psychical Research. 
as well as of drawings which have been made through telepathie 
communications. Other illustrations show results obtained 
by experts in Dowsing, otherwise Water Divining. Chapter 17 
continues the subject of Natural History, and in this section 
deels with the wonders of plant life, including such mighty 
contrasts as the big trees of Celiforriz, the gier.. weter-liy of 
the Amazon, ard the insect-eating plants, includirg those 
species which are common to the British Isles, 
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Questions and Answers by Practical Men. 
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of good faith. No correspondence 
regard to successful ek: The Editor's decision 
with Question No. 101, @ Diploma of Merit will be awarded 
Шото who win the first or second prize the most time 


months. 
Answers,” or “Q” and “A” should be 


words ‘* Questions апа 
top left-hand corner of all letters intended for this column. 
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QuESTION No. 137. 

What is known as the “ Corona" effect on high tension 
insulators? How does this affect the quality of pin and 
suspension type insulators? Can any reader give me details 
of an insulator to be used to, say, 30,000 volts?—''Hicr 
TENSION." | 

Question No. 138. 

What are the advantages of the wet air filter over screens 
for the air cooling system in an alternating current 
generator? It would appear to me that, on high voltages, 

wet air filters are dangerous.—“ SWITCHGEAR.” 


(Replies to Questions Nos. 137 and 1 38 must be received not 
later than April, 29, 1922.) 


Answers to Questions. 


REPLIES TO QUESTION No. 13c. 

The first prize (10s.) has been awarded to “L.J.R.” 
the following reply :— 

From the information “Tester” gives it appears that the 
brushes of the 6 horse-power motors have been rocked too 
far back (against rotation) from the neutral position. This 
has arobably been done in order to obtain the rated speed 
9. 1,400 r.p.m. on full load, but should not be necessary 
if the machines are correctly designed for this speed. In 
Practice it ig found advantageous to give the brushes of non- 
Interpolar machines a slight lag, as it improves the 
commutation when the machine is on load, but in this 
Particular case the brushes must have been moved even 
further back from this position. 

When full load current is flowing in the armature winding 
a strong magnetic field is set up which reacts on the main 
feld and tends to distort it, as shown by the sketches. 
Fig. 1 shows the direction of the main field of a two-pole 
motor when no current is flowing in the armature con- 
ductors. Fig. 2 shows the polarity of the core due to 
current flowing in the armature coils, while Fig. 3 shows the 
fant effect of the magnetisations of the core due to the 
current and to the field. The diameter of commutation,O, 
5 twisted in a backward direction from its theoretical 
Position (Fig. 1), and it follows that the brushes must be 
given backward lead. 

Wher the brushes are moved back it will be seen from 
Fig. 4 that part of the armature turns AB and EF directly 
Opposes the main field. These back ampere-turns weaken 
the field, causing the armature to increase its speed in 
"der to generate the same back E.M.F. 

Now, as the speed of the motors under consideration is 
low, the brushes have been shifted back, thus introducing a 

arge belt of armature conductors which weaken the пед, 
thus increasing the speed. When the load is thrown off 
€ motor, the opposing ampere-turns decrease, which is 


for 


equivalent to an increase of the field strength, thus allowing 
the armature to generate the same back E.M.F. at a lower 
speed, i.e., the speed decreases on no load. 

In order to bring the speed of the motor when on no 
load up to the full load speed of 1,400 r.p.m., the field 
must be мег Кепей to approximately the same extent as it 
was when the motor was on full load. ln other words 
the number oí ampere turns on the armature opposing 
the field must equal those that were required on full load. 
With the motor on no load, the armature current being 


reduced, the number of opposing turns must be increased in 
order to get the same value of ampere turns. This is dcne 
by moving the brushes still further back, causing the speed 
to increase to 1,400 r.p.m. As the brushes are now a 
long wav back from the neutral position, a large percentage 
of the armature conductors are opposing the field, so that 
when the load is put on again the field is so weakened that 
the machine becames unstable and runs at excessive speed. 

The only remedy is to move the brushes forward to the 
neutral position, which can easily be found bv one of the 
various test-room methods, with which, no doubt, “ Tester ” 
is acquainted. With the brushes in the correct position, the 
motors will probably run satisfactorily, but at a lower speed 
than 1,400 r.p.m. 

If this speed is essential there are two methods by which 
it could be corrected without interfering with the brush 
position, providing the present full load speed is within 
about то per cent of 1,400 r.p.m. 

1. Connect a variable resistance in series with the field 
winding and decrease the shunt current when the motor 15 
on full load until the required speed of 1,400 r.p.m. is 
obtained. 

Measure the shunt current and the voltage drop across 
the shunt winding, which, by subtracting from the supply 
voltage of 200 volts, gives the drop across the variable 
resistance. The resistance in circuit can now be calculated. 
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Now make up a coil of suitable gauge resistance wire wound 
on an insulated base and having the calculated resistance, 
This coil can be mounted in a convenient position inside the 
motor frame and permanently connected in series with the 
shunt winding. This method would meet the case, provided 
the motors are not required to start against full load, as 
the starting current would then be rather heavy, due to 
the weakened field, and probably a flash-ovee might result. 

2. Increase the air gap by boring out the armature tunnel. 
The increase required to bring the speed up to r,400 r.p.m. 
can approximately be calculated assuming that the field 
magnets are well saturated to a value above the bend of the 
saturation curve for this particular machine. At this part 
of the curve the speed can be takén as being inversely pro- 
portional to the flux and the latter proportional to the field 
current. From method (1) the two shunt currents are 
known :— 


C = current with full field in circuit. 
C= „ reduced to obtain 1,400 R.P.M. 
Е = Flux per pole set up by C 
ЕЁ, = T ” ” DE 3) ” Ci 
C F 
Therefore . =- 
C 1 Р, 
Now the field intensity of a magnetic pole varies inversely 
with the square of the distance away from the pole. 


The distance of the armature conductors from the poles of 
the machine equals the air gap. 


Let å =the present air gap in thousands of an inch. 
and 4, — the rcquired air gap ,, 


E Я 29 39 )) ГҮ) 
а 
Then ey at 
ry а? 
C a,? 
Thus == d; 
Cy a 
5 E e 
Therefore a,’ :- a’ — 
Cy 
C 
and aq, =a Уе: 


This calculation is only verv approximate, but sufficient 
to give an idea of the increase in gap required to bring the 
speed up to about 1,400 r.p. m.—*'L.. J. К.” 


The second prize (5s.) has been awarded to “М. M." 
for the following reply :— 

Owing to the effect of armature reaction, the machines 
are in an unstable condition. Data savs that when un- 
loaded the speed is 1,300 revolutions per minute, this means 
that the field magnets. are too powerful. This might be 
corrected bv connecting the magnet windings in series 
instead of in parallel. Should this meet the case when 
running light, the speed would be still higher than the 
1,420 revolutions per minute when on load. This could 
be corrected bv means of a series winding. Without marc 
data it is impossible to sav how manv series turns would 
be required. 

The increased speed when on load is due to armature 
reaction; current flowing through the armature is much 
greater than when motor is running light, and therefore the 
field magnets will be weakened proportionately. "Torque 
depends on the armature current and the back electro- 
motive force generated. 

When motor is on no load and brushes are shifted to get 
a speed of 1,400 revolutions per minute, this increased speed 
is obtained at the expense of weakening the field; when, 
therefore, load is put on the motor, the increased armature 
reaction causes the machine to run much more quicklv 
—as the question says, to ‘trace ахау.” Under these 
conditions the fuses should at once blow. 

Whether these suggestions will meet the case will depend 
on several points not mentioned in the question; it is 
possible that more drastic alterations will be necessary.— 


“M. M” 


Answers to Corres’ ondents. 


== 


QvrRULOUS. —Still dissatisfied. We аге sorry, but cannot 
help you. The article in the Daily Herald, to which vou 
refer, had already been sent to us with other cuttings, ani 
we agree that the question of the heavy reparations demande! 
from Germany is one in which many sound trade unionist 
take keen interest. Larse numbers of them are giving 
hearty support to the policv of helping to give to the Ger 
mans as much of our trade as possible. Quite a number 
of British employers would like to get work done here l5 
Englishmen, and have shown the works foremen the диси. 
tions from the Continent with which they have to compe, 
but the union members weuld rather let it go to the po: 
Germans, and draw the out-of-work dole, than cut their 
wages in order to help work here. It may be а nork 
action, but some people might hold contrary views. V 
any rate, trade catalogues are now being printed abroal m 
increasing numbers, because there are thousands of 
foreigners— mostly Germans— who know English отоци, 
and with type or matrices with English face or style e^- 
thing is being made more and more easy for the foris 
to get the work. We do not like this way of paving the 
reparations account, but it looks as if some of the extrem’. 
(probably foreign refugees) think it an А т idea. Sul 
there are the facts. You cannot force the buyer to buy i 
the dearest market when he can get equal goods cheaje 
elsewhere, just like the wife of the British workman сх 
not do the family marketing at the dearest shops. St 
uses discretion and studies value for money. So do ve 
when you buy books, and so also do people who have to gt 
printing work done. 
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THE DETERMINATION OF HEAT LOSS FROY 
BUILDINGS, WITH SPECIAL REFERENCE TO 
ELECTRICAL HEATING. 


е 
(Continucd from page 180.) 

The results of tests by Dr. Haldane on ordinary room: 
with chimneys and ducts open and closed, demonstrate th 
prime necessity of taking into consideration their effect of 
the interchange. The schedule being applicable to norm: 
or average conditions renders it unnecessary to make n** 
supplements to apply separately to the air losses. Thi 
the conventional supplements to be added for other thi 
south aspect, or for a quality of construction that vari. ! 
from the normal, would be applied to the sum of the trav 
mission and air losses. | 

In selecting a “datum " room, two courses appear’ 
to be open. The first and most obvious was to folia 
the lines that would be adopted if the interchanges wet 
to be experimentally determined, i.e., it would be nee 
sary to select or build the room before starting the tes 
Consequently, to follow this procedure in theory, the rai? 
of interchange would have to be calculated for a room © 
given dimensions; this has the disadvantage that the init: 
change for the datum room would almost certainly be ? 
fractional quantity. The alternative, which was adapte, 
was to fit the lock to the kev, and select a room in whic? 
under the standard conditions, the interchange would b 
unity. This has the practical advantage that in compi- 
ing the rooms in which the leakage is to be computed wil) 
the datum room, the allowances for variance will be eX- 
pressed as a direct proportion of the cubic contents of th 
room under consideration. A further advantage 15 that 
the datum, as already selected, is as nearly as posse 
a composite of the various rooms it is intended to measur. 

The datum room was arbitrarily selected as having ? 
leakage of one interchange per hour, a theoretically to 
floor room, 12 ft. high, 18 ft. deep, one long side expos’ 
having neither vent nor fireplace, normal tightness of cor 
struction, average exposure with wind velocity at the ae 
age winter velocity of 20 ft. per second, 30°F. outside and 
60°F. inside the room, the said interchange being їп addi 
tion to the portion taken care of by the transmission C 
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icient. By a “theoretical? top-floor room is meant 
e which has no column of warm air above it to influence 
e air movement through the room, but which, оп the 
her hand, is not subject to heat loss through the ceiling, 
would be the case in an actual top-floor room; thus the 
tum room can be used in comparison with a normal room 
| any floor. 
The interchange of the datum room under average or 
undard conditions having been thus decided upon, the 
M мер Was to apportion values or fix the problematical 
terchange of the same room when under the influence of 
urces of leakage common to most rooms, and which 
ust be considered in any estimate having a rational foun- 
tion. The first of these is the relative height or eleva- 
n with regard to the aspirating effect of the building. 
Other conditions being equal, the interchange would 
ту as the square root of the height of the column of 
amed air, but in practice other conditions are not equal ; 
" upper floors, for instance, short circuit the lower floors 
rough staircases and lift wells; the influence of more 
“exposure to wind effect on the upper floors also has 
vunter effect, which tends to equalise the interchange 
uper and lower rooms. In view of such consideration, 
d assuming for general purposes 12 ft. floor to floor as 
acest to the average height of all the rooms coming within 
у AMT the factor for relative height was apportioned 
Cows : 


Interchang:. 


tum room on top floor “ee 1.00 
s . one floor below top floor ... I.IO 
B „ two floors do. w P I.18 
T » three do. do. RU es I.25 
Ж » four do. йо. 1.31 
Т » five do. do. 1.36 
V i X do. do. I.4I 
^ a, Seven do. do. I.45 


similar and equally consistent factor for a building of 
“rent height, floor to floor, can be obtained by taking 
per cent. of the increased difference theoretically due 
height. 

The next source of leakage considered was the effect of 
med walls and window leakage. The amalgamation 
these important sources of leakage into one factor can- 
! he made without sacrifice of accuracy, but it is essen- 
Ц to make some concession to the time available and the 
Imation. given on the average set of architectural draw- 


< if the schedule is to be of апу practical use. The 
“vances made in respect of these considerations are :— 
| Interchange. 
I side exposed = datum room = то 
2 sides m increase 30% = I.3 
3 3 3) »» 50% = 1.5 


milar reasons, the ratio of cubic contents Tara 
М : | “rea 15 reduced to noting the depth of the room. 
TNAM IS the distance from the exposed wall to the 
il wii e room in the case of rooms having one outer 
oth ou 15 the case of rooms with two outer walls the 
ed walls T measured back from the longer of the ex- 
an that th This short cut " is made on the assump- 
" NAM third dimension, 1.е., the height, is a fixed 
as taken | 12 ft. The depth of the datum or unit room 
"^ Фр Е, 18 ft. as most nearly conforming to the aver- 
"MS Toom with which the engineer has to deal. 
bots ЮП was carried further in dividing all rooms 
^. Thus eeRorles of depth, namely. 
"i е small living-rooms and offices varying from 
Tt deep into the 18 ft, or datum class, 
deep into the largest denomination. 


allo 74 ТЧ : 1 
W inces made in the schedule in this respect are :— 
Noe А | Interchange. 
| deep, decrease normal by 20% = 0.85 
Or d deep, datum or norma] e = 1,00 
2 ft. deep, increase normal 2597 = 1.25 
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The influence of a chimney or ventilating extract duct 
depends on the area of same as well as on the height 
and temperature which are already allowed for in other 
conditions, but it would entail too much consideration if 
in practical computations the arca of cach air extract duct 
and fireplace had to be considered. The existence of one 
or the other or both is recognised in the schedule by making 
a general all-round allowance of 15 per cent. increase for 
cach fireplace (fire not lit) or duct. 

(lo be continued.) 


THE APPLICATION QF ELECTRICITY TO 
AGRICULTURE, 


—_ 


Tremendous strides have been made during recent 
vears in the application of electricity to farm work in 
Germany, Holland, Denmark, France, Canada, etc., and 
in this country much is being done at Hereford, while 
Mr. R. Borlase Matthews, M. L.E. E., has a fine experi- 
mental farm at East Grinstead. It is, therefore, most 
opportune that a very valuable paper on the subject 
was read by Mr. Matthews before the J.E.E. on 
March 3oth. Excellent lantern views and cinemato- 
graph pictures were also shown, and the discussion 
had to be continued on April 6th. Granted that there 
are many difficulties to be overcome before electricity 
for farm work will be the rule instead of the exception, 
it is obvious that, if similar difficulties have been over- 
come in other countries, they can be overcome in this 
country by enthusiasm and co-operation, with the 
result that everyone will gain by decreased costs of 
production and greatly increased yield all round. It 
Is somewhat regrettable, therefore, that the three first 
speakers were pessimists. However, the remainder of 
a lengthy discussion went far towards undoing this 
unfortunate send-off. | 

The following is an abstract of the paper by Mr. 
R. Borlase Matthews :— | 


Agriculture is the largest industry in this country 
(and in the world, for that matter) In England and. 
Wales alone there are 418,000 farms and small- 
holdings, of which 36,000, or nearly то per cent. of 
the total, have each an area of Over 150 acres. There 
are 13,500 farms (or about 31 per cent. of the total 
number) of over 300 acres cach. Hence, if use. were 
made of electricitv to any considerable extent in farm- 
ing operations, there would be an enormous demand 
both for apparatus and for current. 

For some time past the author has been making 
careful experimental investigation into the practical 
possibilities of the use of electricity in agriculture, 
from a commercial rather than from a laboratory 
standpoint, nearly all the experiments having been 
carried out on his own farm of бор acres at Greater 
Felcourt, East Grinstead. At the same time, bv 
making a careful study of Continental methods of 
attacking’ the same problem, he has thereby gained 
valuable experience of a most practical nature. 

As in all other industries, the successful solution 
of the application of electricity is not merely a matter 
of belting a standard motor to existing machinerv. 
The conditions and circumstances of farming are 
peculiar to that industry, and not the least of these 
problems is the fact of the limited seasonal use of 
much of the machinerv, coupled with the fact that a 
large proportion of the labour available is prejudiced 
against, and unused to, machinery in any form. Again, 
as is well known, there are many varieties of farming, 
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e.g., mixed, dairy, breeding, etc., and these cause 
a considerable variation in the requirements. 

The conclusioa arrived at is that in the future, for 
the most successful operation of farms, the use of 
electricity will be essential from the points of view 
both of cutting down the total cost of power and labour 
and of obtaining an increased output. That is to say, 
if the efficiency of farming is to be improved, a change 
from present methods is imperative, and the author 
maintains that an increased efficiency, including the 
circumvention of adverse weather conditions, is easily 
obtained by electrical methods. Incidentally, the appli- 
cation of electricity to agriculture will do much eventu- 
ally to raise the status of the labourer. 

The question as to what extent it is advantageous 
to apply electricity on any farm depends naturally on 
the size of that farm. For farms of under 150 acres 
careful thought must be given to ensure that an 
adequate return is obtained for the capital expended, 
as the number of hours of use of each machine is 
limited. Similar care must, of course, be taken in 
designing installations for larger farms, but, as the 
hours of use are longer, it is not so easy to make a 
mistake in regard to the equipment. On every farm 
the uses of electricity may be roughly classified under 
the following headings : 

(1) Uses in the farm buildings. 

(2) Uses on the farm land, 

(3) Uses in connection with the treatment of gathered 

crops. : 

(4) Uses in the farmhouse. 


Many of the applications of electricity to farming 
are closely allied to procedure in other industries, as 
they are, after all, dependent only upon broad general 
principles. In general, most of the problems associated 
with electrical drives inside the farm buildings are now 
solved—except that, as in other industries, manv 
radical changes will have to take place in the design 
of the actual machines. · Incidentally, as so many farm 
buildings are ill-adapted for the mounting of counter- 
shafts and the like, there will obviously be an increased 
demand for self-contained machinery. Further, owing 
to the lack of skill on the part of the farm labourer, 
the biggest demand will always be for that type of 
machinery which is practically self-contained and fool- 
proof. However, for the next few years, while farmers 
are conservatively ''trying out " electricity, the port- 
able motor will serve most requirements. 

‚ On the land, much slower progress has been made 
in applying electrical methods, due, no doubt, to the 
| great initiative required on the part of the farmer and 
through lack of knowledge of the best methods of 
transmitting electricity over the farm. 
(To be continued.) 
——— ——nÁÁ—Ó 

Brazilian Gentenary Exhibition. —Full particulars of this 
promising advertisement for British goods can be obtained 
зза Wen бике Trade at 35, ОМ Queen 
eae EIS dap i Top ic e exhibition will be open from 

I.E.E.—The Council's nominations for election to the Council 
for next session are President, Mr. F. Gill ; Vice-Presidents (two 
vacancies) Dr. W. H. Eccles and Mr. A. A. Campbell Swinton : 
Ordinary Members of Council (three vacancies), Mr. J. W. 
Beauchamp, Mr. A. A. Cramb, Major K. Edgcumbe, Dr. C. C. 
Garrard, and Mr. W. M. Selvey ; Associated Members of Council 
(three vacancies), Mr. F. W. Crawter, Mr. A. B. Hart, Mr. W. R. 
Rawlings, and Mr. D. N. Dunlop. 
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Various Items. 


Belfast.—Out of a short list of four candidates for the positior 
of City Elec. Engr, and Business Manager, the Corporatio 
have selected Mr. J. Wright, at a salary of £1,400 per an 
Mr. Wright is deputy City Elec. Engr. at Bradford—a mot 
successful undertaking. v 

University Intelligence.—Professor J. A. Fleming has beer 
compelled, on account of illness, to cancel all engagements fpr ! 
the present, and will consequently be unable to deliver т 
course of lectures on '' Modern Improvements in Telephony " 
at University College which had been announced to begin oa _ 
April 26. It is hoped that Professor Fleming will be able to 
deliver the course in October. ; 

Glasgow.— Harland & Wolff, Ltd., the world-renowned ship- 
builders have placed orders for electrical equipment to t 
amount of over /32,000 with a Glasgow firm in connection vitj- 
the new site at North Woolwich yard. This includes two 3-mote- 
20-ton cranes, five 3-motor ro-ton cranes, опе 4-motor overhead 
travelling crane, four 3-motor 3-ton slewing mono-rail cras, 
and the necessary runs of longitudinal conductor. The tw 
20-tonners will cost /5,536 16s.; the five 1o-tonners, {11,7%} 
the four-motor overhead 10-tonner 4,200, and the four 3-moté 
slewing cranes £7,224. | 

Meetings.—The Inst. of Production Ergineers will meet st 
7.30 p.m. on Friday 21st, inst., at the Inst. Mech. E., Storey's 
Gate, London, S.W., when Mr. J. R. Smith, A.M.I.E.E., Chif ` 
Electrical Engineer of Messrs. J. & E. Hall, Ltd., Dartfor, s. 
will deliver a paper, to be illustrated by lantern slides, dealig 
with '' Electricity in a Machine Shop." Advance copies of tht 
paper will be available a few days before the meeting, and ma‘ 
be obtained on application to the Hon. Sec. АП interested ar 
invited to attend, whether Members of the Institution or 2, 
and no tickets are necessary. I.E.E., arrangements have 
been made for the members of the I.E.E., to dine together at te 
Engineers’ Club, Coventry Street, W., after the Ordinary Меш 
of the Institution, to be held on the 27th April. The charge pe 
cover will be 5s. 6d. Members wishing to be present a th 
dinner are requested to.send their names to the Secretary! 
advance either in writing or by telephone. The Junior las 
of Engineers, will meet on Friday 21st inst., at Caxton Hall èt 
8 p.m. Paper: “ Condenser and Coke Coil Protective Apparatts 
by S. A. Stigant, A.M.LE.E. Slides. Also on Friday 28th 4t , 
8 p.m., Lecturette : ‘‘Some Notes on the Utilisation of Witt 
Power" by Capt. Н. Whittaker, late К.Е. Slides. А10 02 . 
Friday 5th May, at 8 p.m. Lecturette: ''Gold Casting unt . . 
Steam Pressure " by E. N. Ching. (Slides and Demonstrator , 
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Trade Notes. 


Clients in the Sheffield district are requested to note that 
telephone number of English Electric & Siemens Supplies, 
(Foster's Buildings, 22, High Street, Sheffield), has been aite 
to Central 3535. D Ta: 

For measuring the consumption of petrol and fuel ob 
sumption in internal combustion engines and for all measure 
of rate of flow of gases and liquids, a simple device is tag 
meter. This is made at the Rotaworks, Aix-la-Chape 
distributed in Great Britain only by Trost Bros., 26, Lit 
Street, Coventry. | . 

A very useful list of A.B.C. storage batteries for house 
and small-power installations has been issued by them 
Battery Co., Ltd., of 90-1, Queen Street, E.C.4,and Alton, H9 
Particulars and illustrations of plate construction, 96 w 
etc., are given. Although this list deals only with the sa 
type of A.B.C. batteries, the company manufacture # 
up to 6,000 amp.-hour capacity and such special cells 
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i STEEL WORKS ELECTRIFICATION. 


ELECTRICAL PLANT AT DORMAN ILONG AND:Co.’s REDCAR 
WORKS. 

Praet interesting electrification scheme in connection 
iron and steel industry is that at Messrs. 

vean. Long and Co.’s Redcar Steelworks. 
‘this scheme the General Electric Co., Ltd., has 

a considerable amount of plant manufactured at 

s Works. This plant may be divided into three 
zain sections, the first consisting of three-phase ‘“‘Witton " 
works motors for driving live roller and other 

| "gear, the second of '"'Witton-Kramer" magnets 
or | ig plates on the hot-banks, whilst the third com- 
turbo-alternator and switchgear for the power 


As regards power generation, only a part of that required 
5 generated in the company's station, 


the. remainder being 
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Fi ET REcEIvING Rack FROM Соссімс MILL. 
75 H.P. “ Witton” STEELWORKS MOTORS. 


Two 


ELECTRICITY. 


In connection : 
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obtained from the Cleveland and Durham Power Co.'s 
mains, to which those of the steelworks are linked. 
Dealing with the various classes of plant referred to 
above, in the order in which they are mentioned, it is 
worthy of note that upwards of лоо steelworks motors have 
been installed. They are used for driving the feed rolls of 
three mills, also the rolls which take the plates from these 
mills to shears, mangling rolls, hot banks, etc. Other 


^. 


Fic. 2.— Two 75 п.р. *Wirrox" STEELWORKS Motors, 


DRIVING. SPECIAL TRAVELLING CRANES. WITH REVOLVING 
UNDERHUNG CARRIAGE (ENNIS AND JACK PATENT) 
AND LIFTING MAGNETS. 


drives for which they have_been utilised include cranes and 
screwing down gear. Views showing these motors in the 
works are reproduced in Figs, 1 to 3. 

As the introduction of three-phase motors for this class 
of drive presents many interesting features, it is proposed 
further to consider the subject. There has been much 
discussion as to the best electrical system to adopt in a 
steelworks, and in view of the well-known properties of the 
direct current motor for dealing with variable loads and 
speeds, the direct current svstem has been widely used in 
the past. But various factors have in the past decade or 
so tended. to encourage the use of three-phase current. 
These may be-briefly summarised as follows:— 

i. The tendency to require much -larger quantities of 

power in a steelworks. wd 
. The lerger area occupied by the steelworks, involving 
transmission problems. 
3. The development of the turbo- alternator. 

4. The advantages of linking up with an outside supply 

system whichris almost. sure to be three-phase. 

For these reasoms the three-phase. system -is installed in 
many steelworks to-day, including the Redcar steelworks 
with which this article is dealing. 

It would, of course, be possible-it these circumstances to 
use D.C. motors if recourse were had to converting plant, 
But this would add considerably to capital and maintenance 
costs, and was rendered unnecessary because the three- 
phase. * Witton"..Steelworks motor was specially designed 
for, and had proved itself fully capable of, the heavy duty 
demanded. Тһе main redo uirements for such a mòtor are 
that it should (1) be totally enclosed апа of exceptionally 
robust construction ; (2) be capable of rapid reversal and 
acceleration, and (3) admit of being easily dismantled. 

Reference to Fig. 5 will give some indication of how the 
various points just referred to have been embodied in the 
design of the motor. The cast steel frame is in two halves, 
being bolted along the axis. It is of symmetrical design so 
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that-in: case of emergency the motor may be turned round, | are no foundation bolts to move. It has been f 
the drive being possible from either end. Strong feet are | possible to change a rotor or stator and have the 
provided at each corner of the frame, so that the motor in commission again within halí-an-hour. 

may be securely bolted to its foundation. The stator is These motors have a starting torque of two and : 3.) 
built up of laminations in suitable clamp rings. It is quite times the normal, and almost needless to add, ч | 
independent of the carcase, and self-contained with the stand heavv loads. The design of bearin 
windings. The armature is of small diameter so as to | mechanical details is om very liberal lines, 
reduce its, rotational inertia, but otherwise it is generally in of these machines supplied to Messrs. Dorman ] 
accordance with standard practice. Both rotor and stator rated. at 75 h.p., 440 volts, 4o cycles, 480 r. p.m. 
windings consist of bar type conductors with moulded | 
insulation. 

Special attention has been given to the question of rapid 
dismantling, for in the event of slight trouble, the output 
of steel may bé seriously reduced unless the motor can be 
returned to service with minimum delay. It is only neces- 
sary to remove the bolts securimg the two halves of the 
frame, when the top half-of the carcase can be raised, and 
the rotor and stator lifted from the bottom halt. The 
stator can then be easily slid from the rotor. In view of 
the many somewhat inaccessible situations in which these 
motors have tc work, it will be realised how much time is 
saved by the method described, more particularly as there 
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Fic. 5.—75 H.P. “МОХ STEELWORKS MOTO 
EASE WITH WHICH DISMANTEING CAN BE GABE 
we 
other duties, motors with unsplit бале s 
These were rated at 59 В.р» 2 ма volts, 40 €x 
and are seen in Кин Ө nnd ERS 
It is a very difficult ET to determine. 
quired for driving !ive roller gear, and s 
were necessary before a suitable. rating e 
upon, | „сиў У 
| 
i 
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Fic. 3.—50 H.P. “ WITTON ” STEELWORKS MOTOR OPERATING 
SCREWING-DOWN GEAR ON 42 INCH PLATE MILL. 


Fic. 6.—50 n.r. “ Witton” SyggELWwoRKS MOTOR Её 
Suid BANK MAGNETS. +a 

The method of transporting plates on the hot 
for special attention, being arranged so that the p 
have spot contact withthe bank; efficient. cooling 
provided on both the upper and lower surfaces: 
lowering skids and their attendant, mechanical € 
have been dispensed with, and their place taken a by a 
of flat magnets of “ Witton-Kramer" design, which 
guides the full length ОЁ {һе hot banks (Fig. ee 3 

magnets are brought up to the roll train (wi TT 
hot banks are placed at right angles), push out bridge P 


Fic. 4.—'*WirTON-KRAMER" RECTANGULAR MAGNETS ON 
THE SKID BANK. 


Ta аала 


APRIL 21, 


, 1922 ELECTRICITY. 197 


eneath the trein, and so are brought into contact with the 
inder side of the plate, which can then be skidded to any 
sition on the bank, parallel, of course, with the point 
Í removal. As the magnets work below the plates on 
he hot bank, it is a simple operation to transfer the out- 
side plate (or first plate delivered on the bank) to the roller 
gear conveying plates to the plate shears. The power for 
driving the magnets across the banks is supplied from the 
so h.p. :поїогѕ previously referred to, the drive being 
through gearing on to a shafting to which are keyed pulleys 
fitted with an endless wire rope. A clear idea of this 
arrangement is seen in Fig. 6. 


The type of magnet employed embodies several special 
features. The magnet skeleton consists of two rectangular 
side pieces forming the two poles of the magnet, and two 
oblong cores on which the magnet coils are wound. There 
is a non-magnetic top cover and manganese side pieces, 
bevelled to facilitate smooth sliding of the magnets under 
the plates. The bottom cover is of manganese, provided 


with substantial lugs at each end for the attachment of the 
wire ropes which pull the magnet backward and forwards. 
From the bottom of the magnet a bracket is extended to 
carry the electric current collector gear. 


TRANSFERRING 
HANDLING PLATES AT SHEARS “(ENNIS PATENT). 


| = MECHANICAL TABLE FOR 
| The coils consist of bare copper strip of rectangular 


AND 


section, insulated between the turns and between the coil 
and the iron with heat-resisting insulation, so that the 
Magnet can stand an internal heat up to 600° F. without 
Fas and considerably higher external heat during the 
ime the hot piates rest on the top of the magnet. 

Each hot bank is provided at ite-end with live roller 
amd driven by a 75 h.p. motor described above; the 
ied ngement, however, allows of the three: trains -being 
i - а continucus conveyor, when desired. "The plates 
бы idded from the mill train to. the hydraulic turnover 
т а the end of the bank, where they are turned over 

examination, marked to size, and afterwards skidded 
y slates cross-cut shears, which are capable of shearing 
rolls up to 13 in. thick, and the full width of the mill 
electric he Scrap from these shears is delivered by an 
being а ati into bogies on the mill floor, the bogies 
gear N eled to the sketch or scrap shears. The roller 
thes ы conveys the plates to the right and left hand 
Usual > ni whereas the left hand shears are fed by the 
R рес em of castors, the right hand shears are served by 
Pecial plate handling machine (Fig. 7). 
(To be continued.) 
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SOME RECENT ACTIVITIES OF THE E.D.A. 


Electrical engineers and contractors will be 
interested in the valuable summaries of the con- 
cessions on rates offered by electric supply authorities 
for display and demonstration purposes prepared by the 
E.D.A. Another particularly useful summary of the 
results of their extended inquiries deals with multipart 
and other tariffs. 

The E.D.A. have alsa a quantity of literature of 
various kinds of value for propaganda purposes, and 
once again we commend this association to manu- 
facturers and traders who do not support it, for their 
consideration. It is doing an enormous amount of 
very useful work for the industry. 

For the year 1922-23 the president is Cr. E. C. 
Ransome and the chairman Mr. Llewellyn B. Atkinson, 
who is also chairman of the executive committee. In 
addition there are three sub-committees dealing with 
tariffs, domestic electrification and publicity. 

Full particulars may be obtained from the director 
and secretary, Mr. J. W. Beaucamp, at 15, Savoy 
Street (I.E.E. Building), Strand, W.C.a. i 
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NEW VALVES FOR WIRELESS. 


Illustrations and partieulars were given in a recent 
issue of our New York contemporary, the Telegraph 
and Telephone Age, concerning ап amplifier developed 
in the Research Laboratory of the Westinghouse 
Electric and Manufacturing Company (East Pittsburg). 
It is said to be. somewhat.smaller than most tubes, and 
the filament can be erfergised from a single dry cell, as it 
requires but o.2 amp. at т.т volt. Twenty-two to thirty 
volts are requ'red for the plate battery. The tube 's 
"hard." “The filament is of platinum, about one- 
eighth as thick as fine tissue paper, and one-hundredth 
of an inch wide. This is coated with a very thin layer 
of certain oxides, with the result that a special form 
of Wehnelt cathode is formed, This filament is 
welded to end supports for easy assembly, and is kept 
in position by the aid of a specially constructed and 
very flexible form of spring. This spring enables the 
filament to move freely in case of a severe jar, but 
otherwise to be held firmly in place. It results in an 
exceedingly rugged structure for so delicate a strip. 
The grid and plate are of the common forms, except 
that very small and exact dimensions must be used. If 
accuracy and inspection were not carefully maintained, 
inoperative tubes would result. The assembly is 
centred about the electric welding machine, and this 
operation has been refined to a very high degree to 
make possible such products as are represented in this 
tube. The final operation in obtaining this tube 15 
performed by the exhaust system. Here special 
apparatus and special schedules have been developed 
to make possible a tube of high quality and uniformity. 

"A characteristic curve shows that the unusual 
filament and plate structure and dimensions have in no 
way produced undesirable variations in this curve. 
The amplifeation factor is approximately seven, and а 
plate impedance of about 22,000 ohms is obtained, 
making it possible to insert this tube in any of the 
usual circuits designed for: a how impedance tube 
without fear of unsatisfactory operation. 

"In operation, the low voltage and power require- 
ments of this tube make certain precautions necessary 
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to the uninitiated user. 
low red heat instead of at the bright point to. which 
users of tungsten flament tubes are accustomed. If 
a six volt battery were to supply power to this filament 
with only the usual six ohm rheostat in series, the 
filament would have a very short life, since the rheostat 
would not have sufficient resistance to cut down the 
current to the proper value. At a bright yellow heat 
this filament will deteriorate rapidly, even though the 
inexperienced eye may consider it to be operating at a 
conservative temperature. It is necessary, therefore, 
until the operator is well acquainted with this tube, 
that he take special precautions to maintain the fila- 
ment current at the lowest value which will give full 
signal strength. The filament will give no warning, 
such as a bright light, or noise in the.phones, when it 
is being operated beyond its proper temperature, so 
that the responsibility for a long filament life lies with 
the operator in making the proper rheostat adjust- 
ments, unless a ballast lamp is used. If this simple 
rule is followed, the user of this tube will find that he 
has a new device which will not only make good radio 
operation more economical, but will enable him to 
enjoy it with much less attention to the accessories, 
and in places where he had not t thought i Is. possible to 
carry a set.’ ё | 5 

D —— 


FLOODLIGHTING A WAR MEMORIAL. 


The spectacular value of floodhghting has. often 
been exemplified, but, perhaps, never more impres- 
sively than in connection with the illumination of the 
War Memorial Gates at Rugby, recently unveiled di 
Field-Marshal -Lord French. 


‚ For.the illumination two B.T.-H. floodlight pro- 
jectors, equipped with the Mazda gasfilled lamps, were 
employed. 
side of the road and fixed at a height of about 7 ft., so 
as to bring the beams above head level. To avoid any 
unevenness of light which might be caused by the 
reflection of the lamp filament, diffusing mirror 
reflectors were used. In addition to reflecting the 
light, these also eliminate striation. To keep the 
illumination within the limits of the monument, each 


- The filament. operates at а - 


Current = ———————3À = 


The projectors were situated on the other - 
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projector was fitted with a spill shield—a device 
specially designed to give a definite cut-off to the beam. 

This installation—the success of which may be 
judged from the accompanying  illustration—was 
designed by the Illuminating Engineer's Department 
of the British Thomson-Houston Co., Ltd., Rugby, 
and 77, Upper Thames Street, London, from whom 
interested readers may obtain further information ой 
the subject of floodlighting. 


ELECTRICAL INSTALLATION WORK.— 
GRADE 1. 


SOLUTIONS TO QUESTIONS SET AT THE I921 EXAMINATION 
OF THE City AND GUILDS INSTITUTE. 


(Continued from page 184.) 

О. 5.—A country heuse has a 100-volt supply to 
eighty 25-watt lamps, which, when all are on together, 
cause a drop in volts on the main cable of 4 volts. 
The owner wishes to substitute?a" 30-volt. plant and 
15-watt gasfilled lamps. What will*the “ drop ' be, 
under these new conditions, when three-fourths of the: 
total number of lamps are alight together? 


А. 5.—In answering this question it will be per- 
missible to assume that the resistance of the mains. 
will remain constant, and therefore the respective drop 
of volts will, in each case, be directly proportional to 
the current. 

In the first case, with the roo-volt supply and sony 
25-watt lamps, the value of current taken will be:— 


Total Watts 80x25 


=20 amperes. 


Volts . .100. - А ' 


In the second case the, current taken 15 :— 


_ Total "Watts 3/4X80X15 240X15 
Current | EHE a ae ha MN ES 
Volts. 120 


=30 amperes. 


30 


. ' . the drop in the second case will be :— 
30 X 4 


Drop = =6 volts. ans. 


20 


The answer could, of course, be obtained by finding the 
resistance of the mains, which in this case would be:— 


Drop 4 | 

К =———_—_—_ =— =0.2 ohm. 
Current 20 | 

> ^ . the drop in the second case is 


ІІХК =30х0.2 =6.volts, as before. 
(To be continued.) 
pursue eure aes 


Dundalk.—The Urban Council has asked the Irish Minister of 
Economics to sanction a loan of {18,000 to extend the municipal 
electrical works. The demand for currert for both lighting and 
power is increasing. 

Meetings.—The Illuminating Engineering Society will meet 
at the Royal Society of Arfs (John Street, Adelphi, London), à 
8 p.m. on Thursday, 27th inst., when there will be a discussion 
on " The Use of Light in. Hospitals. 5 The Annual Generel , 
meeting of The Electrical Trades Benevolent Institution vill 
be held at the offices of the Ғ.Е.Е., Savoy Place, Victoria Fm- 
bankment, W.C. 2, on Monday April 24, 1922, at 2.30 p.m. 
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PORTABLE D.C. 
INSTRUMENTS. 


Weston Portable Direct Current Model 45 Instruments are designed to 
meet the demand for a low-priced portable instrument of sufficient accuracy 
йым NÉ and general testing. 


! movement of this type of instrument is completely enclosed in an iron 
ase s (vhieh protects it from stray magnetic fields) securely fastened iu a 
1oden carrying case, provided with a carrying handle and a hinged cover 
тым scale and binding posts. It is fitted with a knife-edge 
king Over a mifror under the scale to eliminate error in reading 


fallax and posSesses a very light moving system. It will with- 
ge еа of rough handling without developing pivot friction or 


вее lustruments may be supplied with self-contained shunts for certain 
 Tanges, anc аге supplied as voltmeters, ammeters, 'milli-voltmeters, and 
u mmeters ‚ or volt-ammieters of any ranges desired. 


ted, and owing to their дтн ie 81 ш, Bisetenoton, en lola r 


b E any other instruments oflered for similar service. 
te fortul particulars. | 
WESTON ELECTRICAL INSTRUMENT Co., Ltd., 


"HOUSE, ELY PLACE, HOLBORN, Е.С. 


Telegrams : 
“ Pivoted, Smith, London." 


MODEL 45. 


ELECTRICITY — - 


IN THE COUNTRY HOUSE. 


Country homes, clubs, hotels, etc., in isolated places can 
have all the comfotrs of Electric Light and Power from 
small, self-contained plants. 
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The battery carries the burden of the load on these plan‘s. 
It is the heart, th» vitals, the mainstay of the whole system. 


Get the right battery first time. Chloride batteries are 
specially designed for this work. The largest factory in the 
kingdom: making Storage Batteries only, and the widest 
organisation for the care of batteries in service is at the 
back of every Chloride battery sold. 


ELECTRICAL STORAGE 
"COMPANY LIMITED. 


Clifton Junction, | 57, Victoria St., 
_ Manchester. . London, S.W. 
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ADOPT THE BEST PRACTICE 


BY INSTALLING 


HART ET 


LOW COST OF UPKEEP 
STEADY LIGHTING 


HIGH EFFIOIENOY 
LONG LIFE 
EASY TO МА!МТАШЬ 


Hart Batteries have distinct advantages over all 

other makes. The superiority of Hart Cells 

is responsible for tbeir extensive use in 

centra] э!ачош, рүе Installa- 

tions and general purposes 
of all kinds | 


HART ACCUMULATOR CO, Ш 
MARSHGATE LANE, STRATFORD. LONDON, E.15. 


BRANCH слон AT— 


Lowpom ... ee ee 96, Victoria St., 5.W.1 BIRMINGHAM .. 30, Newspaper House. , 
Ж „. 174, Corporation Street. 

GLASGOW .. ' ee ee 107, Атан Street. BnisTOL .. 372, Victoria Street. 

MANCHESTER ee se Victoria Bridge. BELFASI .. 41, Chichester Street. 


ROYAL 
.EDISWAN 


KINGOLITE LAMPS. 
REDUCED PRICES. 


Complete Candles, Low & High Voltage - 7/6 each, 
Lamps only - - = - 5 = = - - 4/9 ,, 
Opal Tubes - - = = - = = «= 13 „ 
Connectors - - - = = = = = 2/6 4, 


The “ Kingolite" Lamp completely overcomes the 
difficulty of making the candle remain perfectly up- 
right in the fitting. The patent flanged connector 
E. | ensures this. | 
Rica The candles are made in three distimet parts, the 

| | . Lamp, the Connector, and the Opal Tube, each part 
thus being renewable independently. 


The Edison Swan Electric Co., iind: 


PONDERS END, MIDDLESEX. 


u Branches in all principal Towns. коз | 
Complete Cat dle. - Lamp and Connect’ 
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i TO OUR READERS. 
E.soraiorry is published every Friday, and, if ordered, is om sale at 
Station Bookstalis and N ts А 


hing 06 
м Darm есе in time 


—P is ir portant. 


fot the 

issue ef the follow Fr Rete quoted on appli- 

Subscription : 17s. 6d. a year, 9s. half-year, 4s. 6d. a quarter in 
advance, postage prepaid in the United Kingdom and abroad. 


All remittances payable to the Publishers, 8. Вачук, aNd Co. LTD, 
36-90, Maiden Lane, London, W.C.2. Telephone, Me. 2400 Gerrard. 


Current Topics. 


I had an example the other day of the manner in 
which some British firms do not improve their pro- 
| spects of securing fresh customers or 

Вай 


repeat orders. I happened to be in 
Salesmanship. the principal's office of a fairly large 

concern when the representative of a 
firm specialising in certain mechanism for expediting 
business routine called. The office I was at already 
had one of this firm's machines in use, and the object 
of the visit by the accredited representative was to fit 
a new attachment which had been recently introduced, 
and demonstrate its possibilities as an improvement 
with a view to sale. In the first place, he had made no 
appomtment, and, although the principal was a very 
busy man, he was human enough to accept the offer of 
a demonstration there and then. `> 


The salesman forthwith unpacked the attachment 
which he had brought along in a brown paper parcel, 
dismantled a portion of the machine to which it was 
to be fitted, and attempted to fit the new device, which, 
in theory, should have gone snugly into its appointed 
place and beer! secu ed by two screws. Well, it didn't 
fit, and that salesman occupied himself for the best 
part of an afternoon trying to make it fit, what time 
his prospects of doing business went down to zero and 

yond. He not only wasted the principal's time, but 
held up the use of the original machine by its legitimate 
operators, all through lack of care and simple attention 
to detail before setting out on his mission. This is not 
the first example of the kind that I have witnessed, and 
It would appear that certain British firms, making very 
excellent goods, do not adopt sound tactics in their 
Sales activities, The machine referred to has a well- 

own name and is quite an excellent labour-saver, 
but in my opinion its sponsors would do twice or three 
times the business if they made sure of details in the 
first place and employed the right type of salesman to 
emonstrate on client's premises. 


Since my previous notes appeared I have learnt still 
more interesting facts about these contrivances, and 
| really I am beginning to think there 
Vacuum is sufficient detail in the design and 
Ceaners. operation of “suction cleaners " to 
E wartant the formation of a Vacuum 
Ceanihg Engineering Society, with all the prospects of 
a Royal Charter at some distant date. I referred pre- 
“ously to the Suction fer se, as opposed to the Suction- 
Cum-brush principles of operation, but it would appear 
that there are sub-divisions even here. For example, 


ELECTRICITY. 


20I 


—9 —ÓM À——r- —— ———- 


certain makes rely on manual operation of a specially- 
shaped brush through the centre of which projects the 
suction nozzle, the idea being that whilst suction clean- 
ing you use the brush to disturb the dust particles which 
are then drawn into the stream of air rushing over and 
carried thereby into the bag. 


J Opposed to this idea of keeping a dog and barking 
oneseH, there is the motor-driven revolving brush, 
which, geared or belted to the same small motor which 
drives the suction fan, revolves at a giddy number of 


| r.p.m. and literally stirs up the dust so that it can't 


help being drawn into the bag. Intermediate between 
the two, one is offered the sweeper-suction-cleaner with 
a slow-speed revolving brush driven from the machine's 
own castors’ as it is pushed along the floor after the 
manner of an ordinary carpet-sweeper. Exponents of 
this latter claim that the high-speed brush, if left 
running in one place, will chew grooves in your best 
Axminster. Whatever the merits of each there is 
evidence that suction or vacuum cleaner design has not 
yet reached finality, and I certainly recommend some 
enterprising British manufacturer to go in and win; 
he will have the benefit of all the other people's ex-. 
perience to guide him in working out his final approved 
design. I now await the advent of the cleaner which 
passes under the carpet and blows the dust through. . 


We literally waste millions on so-called education of 
the masses; we pay hordes of teachers good living 
salaries for working, in the aggregate, : 

Education. — about six months out of the twelve; - 
and we give them a syllabus which 
covers practically every subject the average pupil will ` 
never require to know in after life, and excludes most of . 
the rudimentary and essential subjects, such as the 
three R's and sound general knowledge of everyday 
matters. Any old excuse setves for school holidays. 


Birthdays of prominent people, ranging from Julius 


Casar to Charlie Chaplin, Empire Day, Peace Day, 
Polling Day (Municipal and Parliamentary), Teachers' 
Rest, any old epidemic which happens to come along 
and can be used as an excuse for closing school, Prize 
Day, Scholarship Day, in short, about one day a week 
on an average, in addition to normal holidays, is close 
time for lessons. If I were a teacher I think I should 
look out for part-time employment to make a little , 
spare cash during the months when no school is sitting. — 


And what is the net result ? Boys and girls leave 
school with no more knowledge, and no better adapted - 
for making their way in life, than when the average 
village school taught, reading, writing and arithmetic. 
For the expenditure of all those millions we find a boy 
or a girl here and there exceptionally gifted, usually 
by Nature, with a capacity for rising to better things 
than the world has in store for the average middle and 
working class child. The rest, and their name is legion, 
grow up the more discontented because their highly 
unsuitable primary education has made known to them 
the possibilities of this life which are beyond the reach 
of all save the fortunate few. That well-known writer 
Robert Blachford (Nanquam) enlarges upon this vital 
subject in a recent issue of the Sunday Chronicle, under 
the apt title:—“ Twaddle About Education." I 
strongly advise all parents and ratepayers to read it 
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and carefully consider his criticisms of our present 
costly educational system. | 


According to a letter in the British. Journal of Photo- 
graphy, the Professional Photographers’ Association is 
about to fight the old battle of 


Power electricity rates over again. Their 
or grievance concerns the electrical 
Lighting ? energy used for operating the arcs 


and other special electric lighting 
effects for studio use, as distinct from current em- 
ployed for illumination pure and simple. It seems 
that the protest at an earlier date resulted in a com- 
promise whereby the professional photographers paid 
for studio effect lighting at a rate slightly below the 
ordinary lighting rate per unit, but above the normal 
power rate prevailing in the district. As an impartial 
observer I should say they are justly entitled to the 
power rate for current so used. 


Cinemas and theatres are supplied with projector 
current and current for other special services at power 
rate, and there is no justification for any compromise. 
It is in the best interests of the supply authorities to 
encourage the more widespread usc of electrical energy, 
and not to militate against its use by these vexatious 
and irritating objections. After all, a power rate is 
justified because of the greater average demand per 
consumer, which helps the station load curve. If that 
greater avcrage comsumption is due to demand for 
current for feeding photographic arcs or projectors, it 
is no concern of the supply people. The greater demand 
exists and the lower charge is justified. What about 
the consumer who installs a motor-generator to light 
his premises, and pays for current at power rate? To 
my mind there is only one answer ; if he cares to incur 
the initial expense, and go about his lighting in such 
an inefficient manner, he will require a greater current 
supply and is entitled to the privilege for which he is 
paying. His case is on a par with that of the cinemas. 
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THE APPLICATION OF ELECTRICITY TO 
AGRICULTURE. * 


(Continued from page 194.) 

If British farms are to compete successfully with the 
world's markets, certain changes will have to be made 
in their methods of agriculture. There are already signs 
of these changes in the gradual adoption of more intensive 
cultivation, the institution of soiling crops, inter-cropping, 
and greater emplovment of artificial manures. Incidentally, 
these changes will favour the use of electricity on arable 
land, since the work will be more regular, and idle fallows 
will be eliminated. : 

Onlv a few davs’ work each vear are required in any 
one field, and even this short time is occupied with such 
diverse operations, as. ploughing. cultivating, harrowing, 
rolling, hoeing. reaping, and gathering. Electrical methods 
of performing these operations have now passed the ex- 
perimental stage and are about to be introduced commerci- 
allv on the sound basis that it will pay the farmer to adopt 
them. 

Although, even under the best conditions, the load factor 
of an individual arable field is low, the completely electri- 
cally equipped farm has a load factor which is quite satis- 
factory from the central station point of view, especially 


*Abstract of Paper by Mr. R. Borlase Matthews read before the 
[.E.E 


when any farm is considered їп conjunction with neigh- 
bouring farms. > 

A great deal of work that ought to be substituted by 
electric power is being done by manual labour on farms 
to-day. However, even progressive farmers are not usually 
aware that electricity can assist them, until an electrical 
engineer studies the situation and shows them the possi- 
bilities. А difficulty arises here, in that but few engineers 
have sufficient knowledge of the intimate details of farming 
methods to develop electrical methods without considerable 
studv, and sometimes a good deal of investigation, before 
success is attained. 

lhe general problem mjght be simplified if the farmer 
were looked at in another light. He is really a manu- 
facturer who, commencing with certain raw materials, puts 
them into a more refined condition— with possibly a second 
process if he converts his refined materials into the form 
of animal flesh. Ја the course of this procedure all by- 
products are—or should be—fully utilised. Viewed in this 
wav, it does not take an engineer long to realise that the 
lines upon which farms are nominally worked are based 
upon an abundance of cheap labour and a disregard for time. 
On the other hand, the engineer will soon find that there 
are really serious difliculties in modernising a business in 
which the load factor of each machine, or possible machine, 
is so lew. 

CURRENT CONSUMPTION. 

Continental experience shows that the annual consumption 
of electricity in farm buildings alone is proportional to the 
size of the whole farm and averages то kw.h. per acre. 
The consumption in the farm-house would average 7 kw.h. 
per 33-watt lamp per annum, or an average of 210 kw.h. 
To this must be added 800 kw.h. for heating, cooking and 
domestic power. If the farm were very modern there would 
be in addition a consumption of 33 kw.h. per acre of arable 
land for ploughing, plus one-third of this for cultivation, 
clectro-culture, electric silage, harvesting, etc., or a total of 
44 kw.h. per acre. 
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Usual farm | Farm buildings, Farm hand, 
Area of farm | buildings, | kw.h. kw.b. 
p x. demand | per annum | per annum 
| 
acres | h.p kw.h. | kw.h. 
I | — | то 44 
150 | 3 | 1,500 | 6,600 
300 | 5 | 3,000 | I 3,200 
600 | I5 | б,соо 26, 400 


and as definite knowledge spreads as to the possibilities of 
the uses of electricity on farms the consumption should 
materially increase to the profit of both the farmer and the 
supplier of current. 


Tue SuPPLY or ELECTRICITY To FARMS. 


As the outcome of experience, practice in electric power 
distribution for agricultural purposes is settling down te 
a simple standard. While the main distribution may be 
at any pressure over 50,000 volts, in Europe a_sub-distribu- 
tion of 10,000 volts, three-phase, 5o periods, is becoming 
standard. In America this sub-distribution is at either 
13,200 or 6,600 volts, three-phase, 60 periods. The Con 
tinental standard final pressure for farm supply is 380 volts 
for three-phase motors, and for lighting, 220 volts single- 
phase (obtained between any phase and a neutral conductor). 
The electric distribution lines in such a case consist of 
four wires, the fourth or neutral wire also acting as a guard. 
At road crossings tall iron-lattice standards are employed, 
of such a height that if a wire gives way at either support 
it will not come into contact with ordinary traffic. In 
addition, each wire as it leaves a standard to cross the road 
is strengthened by one or two stays attached to insulators. 
This would seem to be a much simpler and more effective 
method than the use of cradles. 

' (To be continued.) 
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ELECTRICAL 


ENGINEERING—FINAL GRADE. 


Solutions to Questions set at the 1921 Examination of 
i City and Guilds Institute. 


By Epwarp Носнеѕ, BSc., A.M.I.E.E. 


(Concluded from page 186.) 

Q. 15.—Three-phase current is transformed to 400 
volts in two ways, (a) by a 10,000/400-volt transformer, 
(b) by a 10,000/2,000-volt transformer and then by a 
2,000/400-volt transformer. In each case the primary 
windings are delta-connected, and the secondary 
windings star-connected. 

If two similarly placed terminals of the 400-volt 
windings in (а) and (b) are connected together, what 
potential difference will exist between the remaining 
terminals of the two transformers? Illustrate by 
means of a vector diagram. | 

А. I5.—The connections of the 10,000/400-volt 
delta-star transformer are shown in Fig. 27, where 
G, Н and К represent the primary terminals and X, Y 
and Z the secondary terminals. Suppose the applied 


FIG, 27. 


voltage to be positive when it is acting from H to G in А, 
Gto Kin B, and K to H in C, so that the vector diagram 
I$ as indicated on the left-hand of Fig. 28. Since the 


LT -Ve Vo Y 


Veke 
Fic. 28 


tms induced in both the primary and secondary 
windings are practically in phase opposition to the 
Рптагу applied voltage, the secondary voltages are 
positive when acting from О to X in A’, from-O to Y 
ш D, and from О to Z in С', and are therefore repre- 
sented by Vor, Voy, and Voz. respectively on the right- 
hand side of Fig. 28. 

A Suppose Y to be the terminal that is to be connected 
° à similarly-placed terminal of the double trans- 
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formation arrangement, then the voltage acting from 
Y to X is the vectorial difference between Vox and Vor 
namely V,;; and the voltage acting from Y to Z is 
TA vectorial difference between Voz and Voy, namely 

Yz. 

Next, consider arrangement (b) shown diagrammati- 
cally in Fig. 29, where AA’, BB', and CC’, represent 
the 10,000/2,000-volt transformer, and DD', EE' and 
FF' represent the 2,000/400-volt transformer, both 


FIG, 29. 


transformers being in delta-star, with the corresponding 
terminals of the secondary windings A'B'C' and the 
primary windings DEF joined together by LP, MQ 
and NR respectively. The voltages applied to the 
terminals G, H and K are again represented by vectors 
on the left-hand side of Fig. 30, whilst Vo, Voy and 


Ven? Ve 
ex 


Vua VA 


FIG. 30. 


Vox represent the e.m.fs induced in the secondary 
windings A’, 5' and С! respectively. ‚ 
We now have to find the vectors for the voltages 


' applied to D, Е and F, having their positive values 


when acting from Q to P, P to R, and К to Q respectively. 
But the voltage acting between Q and P is the same as 
the voltage induced between L and M, and the former 
is positive when this induced e.m.f. is acting in direction 
L-O-M ; hence the vector for Va, is obtained by sub- 


 tracting Vo, vectorially from Voy as shown on the 


right-hand side of Fig. 30. Similarly, V ppr is the vectorial] 


` difference between Vo, and Voy, and Vag is the vectorial 
! difference between Voy and Voy 


The e.m.fs in the secondaries D', Е! and Ё! are 
positive when acting from О to 5, О to T, and Oto U 


с. 
respectively, and are shown vectorially in Fig. 31. 
The voltage between T and S is Vy the vectorial 


М-» 


difference between Vos and Vor; whilst the voltage 
between T and U is V yy, the vectorial difference between 
Vou and Vor. i . . 
In order to indicate тоге clearly the relationship 
between the terminals of the two schemes (a) and (b), 
Fig. 34 has been drawn and lettered to correspond 


5 x 
D AS 
P, | м 
w T Y n 
SV Е" Е B d CC 
FIG. 34. 


with Figs. 27 and 29, and terminals T and Y are shown 
joined together. To determine the voltage between 
S and X, we have to consider voltage Vrs (Fig. 31) 
which is positive when acting from T to S, and V yx 
(Fig. 28) which is positive when acting from Y to X; 
hence the voltage between S'and X, and having its 
positive direction when acting S-T-Y-X, is given by 
the vectorial difference of У,у and Vrs and is indicated 
by Verrr in Fig. 32. From a comparison of Figs. 28 
and 31, it will be seen that the angle between V ,, and 
Vrs is 150°, so that 
ктуу =2 Vex COS 15° 
=2 X 400 X 0.966 =773 volts. | T 
Similarly the voltage between U and Z is the vectorial 
difference between V,, and Ve, апа is represented by 
Vos in Fig. 33. The angle between Vy, and Vrv 15 
30°, so that. Je | 
Verrz =2 Viz cos 75° MM: 
=2 X 400 X 0.259 =207 volts. 


ELECTRICITY. 


©) eee See eee ee 


APRIL 21, 192 
When working out a problem of this nature, опе 
cannot be too precise in regard to the sequence of the 
vectors. This is the reason why suffixes of two or 
more letters, arranged in the right order, have been 
introduced throughout the whole of the above solution 


Various Items. 


Meetings.—The I.E.E. will meet in the Lecture Theatre of the 
Inst., Savoy Place, Victoria Embankment, W.C.2, on Thursday, 
27th inst., at 6 p.m. Paper: ‘‘ Protective Apparatus for Turbo- 
Alternators." By J. A. Kuyser, Member. 

Popuiar Lectures on Architectuse.—A free lecture on “ Per- 
manent Colour Schemes in Building ” will be given at Olympia on 
the 25th inst. by Mr. Halsey Ricardo, the Earl of Crawford and 
Balcarres occupying the chair. Other fixtures are Professor 
Patrick Abercrombie's address on “ What We Mean by Town- 
Planning," on the 24th inst. ; and that of Sir Lawrence Weaver, 
K.B.E., on “ Modein Domestic Architecture ” on the 26th inst., 
at which the Right Hon. Lord Burnham will preside. Six p.m. 
has been fixed as the hour for the lectures. 

Inquest.—A verdict of '' Accidental Death ”' was recorded by 


. the Leeds Coroner at an inquest on Monday, on George Brown 


(22), electrician, who had died from being electrocuted at Leeds 
Corporation Electricity Works whilst cleaning a switchboard 
with a special brush, It was stated in evidence that Brown 
had been specially instructed in this work, that he was provided 
with rubber gloves, that these were found near by after the 
accident, that the gear, so far as possible, haa been made ''dead," 
and that the three '' live" terminals had been pointed out to 
him. The shift engineer at the works said that he heard a 
shout and saw Brown fall. He was taken to the Infirmary 
but was dead on arrival. The medical evidence showed that 
there were burns on both arms and a bruise on the forehead, and 
it was suggested that the fatalitv had been caused by Brown 
falling against the switchboard. Replying to the Coroner, the 
Assistant Superintendent at the works said the job is not partic- 
ularly dangerous if proper precautions are taken. 


BUSINESS OPPORTUNITIES. 
Jrish Minerals & Industrial Development Company 


12, Upper Camden Street, DUBLIN, IRELAND. 


Electric railways, public utilities, industrial enterprises promoted. 

Approved bond and stock issues placed. Underwriting procured 

for corporations. Electrical examinations and reports made by 
well-knowa engineers. 
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INDUCTION. TYPE SYNCHRONOUS MOTORS.* 


BY L. Hz A. Carr, 


— — 


[пе induction-type synchronous motor, or synchronous 


induction motor as it is frequently termed, has been de- 


ad 
í of 
1 


d 


veloped to produce a motor which, while retaining the 


vantages of a synchronous motor as regards its property 
power-factor correction, possesses the good starting 
araeteristics of the slip-ring induction motor. 

It consists essentially of an induction motor coupled to 
direct-current exciter. It is started up as an induction 


motor and, when the exciting current is switched on, it 
-Mchronises itself and then continues to run as a syn- 
g ronous machine. 


" m 


The difference between the duty of the rotor when the 
achine operates as an induction motor and when it 


ирегез as а synchronous machine may be described in 
the following manner. In either case, since torque is 
„Produced through the interaction of flux and current, and 
Snee the torque acts on both stator and rotor (though in 
,.. lifferent directions), both stator and rotor must carry 
 Wrrents proportional to the torque; these currents may be 
timed "power currents." In addition, a magnetising 
urrent producing flux must be carried by either the stator 
v "he rotor, cr in part by both. ' 


In the induction motor the secondary carries power 


urrent only. Being produced by induction, this current 
automatically increases with load and so, within limits, 
provides for a certain overload capacity. 


In the synchronous motor the secondary may carry, 


n addition to the “power current," a part or the whole 
0 the magnetising current, and possibly even ап over- 
ЖОО current which will give a leading component to 


| 


Me primary current. 


The secondary current in this case, however, is con- 


'] 
jus by externai means, and does not increase auto- 


айсайу when an overload is applied. 
lence the normal full-load excitation of a synchronous 


machine must be large enough to allow for a reasonable 


Г 


4 


шы capacity. This may be done in either of two 


VS. 


The economical method is to run the motor normally 


it a leading power factor of about о.о, and thus utilise 


"e extra excitation to correct the power factor of other 
rts of the system. 
е uneconomical method is to increase the air-gap of 
machine and waste the excitation by using it to drive 
the flux through this increased air-gap. This method has 


——— —Ó——ÓM—— 
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in that it impairs the performance of the machine as ап 
induction motor during the starting period, since it increases 
the necessary magnetising current drawn from the line. 
it is clear from the foregoing that in the majority of 
cases there will be little difterence in first cost between a 
synchronous induction motor arranged for unity power 
factor and one arranged for 0.9 leading power factor, since, 
in order to allow for the necessary overload capacity, the 
same exciting member has to be used in each case. 
_ The principal advantage which the synchronous induc- 
tion motor possesses of the plain synchronous motor lies in 
its starting characteristic. 1t is well known that the syn- 
chronous motor with damper windings for starting will 
only start against some 4o to 50 per cent. of full-load torque, 
and even then requires a large current at a low power 
factor for an appreciable time, whereas the synchronous 
induction motor starts up from rest like an induction motor 
and easily synchronises itself almost instantaneously against 
full load or more than full load. | 

Two slightly different types of synchronous induction 
motor are at present manufactured in this country, but 
in both the stator is a standard induction-motor stator, 
with semi-closed s'ots, and either concentric or diamond 
winding. ? 

In the one type the rotor is always of the three-phase 
type with a barrel winding made up of diamond shaped 
coils, This winding may consist of two or four bars per 
slot in semi-closed slots, but in many cases, in order to 
arrange for a higher excitation voltage, the rotor is wound 
with diamond coils each containing several turns of rect- 
angular wire, and in this case the slots are of the fully 
open tvpe, in order to facilitate winding. - 

Although when excited by direct current one phase carries 
twice as much current as either of the other two, it is 
usual to make all the conductors of the same size. "When 
running synchronously this three-phase winding has an 
exceedingly good damping effect. | 

In the other type, the main rotor winding consists of 
concentric coils of flat copper ribbon wound in open slots, 
covering about two-thirds of the rotor periphery. 

This is frequentiy thc only winding, the rotor thus Ap 
single phase (in which case the centre of the pole is left 
unslotted). Occasionally the remaining third of the rotor 
periphery is wound with a second phase of reduced cross 
section for starting, this winding being short-circuited to 
act as a damper winding when the machine is running at 
full speed. In both types each motor has its own exciter 
which is driven either direct or, in the case of a low-speed 
motor, by gearing or chain, so as to give a higher speed 
and enable a smaller exciter to be used. 

The starting of synchronous induction motors presents 
no difficulty either in theory or in practice, since, in common 
with other wound-rotor induction motors, they start up 
with a resistance in the rotor circuit and are capable of 
accelerating against from 2 to 21 times full-load torque. 

The self-synchronising feature of these machines is their 
only unusual characteristic, and it is important that the 
large torque which they can exert while synchronising 
should be fully realised. In order that this operation may 
be clearly understood it is necessary to describe it in some 
detail. After the machine has attained its full induction-motor 
speed with all external resistance in the rotor circuit short- 
circuited, then, in order to synchronise, the rotor circuit is 
momentarily opened and closed again so as to include the 
exciter in circuit. For a short period after this switch is 
closed, the rotor carries both the induced alternating current 
and the force! direct current. The final action of these 
two currents is to cause the machine automatically to 
accelerate still further, and in normal « peration synchronous 
speed is reached in a fraction of a second, the machine 
then settling down to run as à normal synchronous motor. 

The principles underl;ing this operation are dealt with 
fuily bv the author, who obtained permission from the 
Metropolitan. Vickers Electrical Co., Ltd., to use some cf 
the matter in the paper. 

(To be continued.) 
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THE TULIPS' GOOD-NIGHT. 


A " TRU-TINT" STORY. 


Those who visited the recent Ideal Home Exhibi- 
tion at the Olympia, and who paid their extra shillings 
for admission to the Royal Gardens, were no doubt 
mildly surprised at the natural appearance of the 
flowers. Of course, they were real flowers, but, on 
the other hand, they were under cover and artificially 
illuminated, and the visitor was hardly prepared for 
the natural air which pervaded the annexe. There 
was no distortion of colour values such as one might 
expect under artifcial light. The flowers and foliage 
looked exactly as they ought to look in a sunny, 
open-air garden. 

The explanation is simple. В.Н.-Т. Tru-tint units 
were used to light the gardens— sixty of them, each 
equipped with a r,ooo-watt Mazda gasfilled lamp. As 
most people know, ordinary artificial light (as com- 
pared with daylight) has an excess of red and yellow 
rays, and, in order to produce an artificial light 


Сав ROYAL GARDENS AT THE IDEAL Home EXHIBITION. 
“This picture was taken at night by the light 
of the B.T.-H. Tru-tint Units.) 


equivalent to daylight, it is necessary to filter the 
light so as to eliminate this excess. This is not so 
simple as it sounds, and it has taken a good many 
years to produce the glass filter screen used in the 
Tru-tint unit. Essentially this unit consists of 
a Mazadalux metal reflector, over the mouth of which 
is fitted the special screen. All the light from the 
Mazda lamp has to pass through this screen, which 
absorbs a large proportion of the red and yellow rays, 
and produces an illumination practically indistinguish- 
able from daylight in appearance and effect. 

At the Olympia the Tru-tint units were suspended 
well above the line of sight, and the general effect 
was exactly like that of diffused sunlight. 

One very interesting phenomenon was observed in 
this connection. When the lights were switched out 
at night, the hundreds of tulips in the gardens, with 
one accord, closed up their petals. And, with the 
same simple and simultaneous faith, they all opened 


up again as soon as the light was switched on. This 
fact, although, of course, quite in accordance wrth 
horticultural theory, formed a remarkable and entirely 
unsolicited testimonial to the effectiveness of the 
Tru-tint lighting. 

Tru-tint units are manufactured by the British 
Thomson-Houston Company, Ltd., 77, Upper Thame: 
Street, who will be glad to give full information on the 
subject of artificial daylight and its application to the 
many trades, industries and arts in which the accurate 
discrimination of colcur values plays a part. Requests 
for such information should be addressed to the 
Illuminating Engineer's Department. 


CHARGING PORTABLE ACCUMULATORS. 


Bv Stuart F. PHILPOTT. 


INTRODUCTION. 

It is the purpose of this article to give a short 
account of the various available means of charging 
secondary batteries, together with a few notes on the 
proper use of the plant. The demand for small 
accumulators has grown considerably during the las 
few years, largely owing to the introduction of electric 
lighting and starting on automobiles. 

Of course, accumulators are also extensively used for 
electric hand-lamps and other purposes. 

There are two classes of accumulator in use—the 
'* lead ” and the ‘‘ Edison,” the large majority in this 
country being of the former type. 

Portable accumulators may be conveniently said to 
range from the minature flashlamp type to the battery 
required for starting a large motor-car. 

The choice of a charging plant depends chiefly upon 
twa factors, viz., (1) the supply available (if any), and 
(2) the amount of work to be done. For instance, tt 
would not pay an amateur to install the same type о! 
equipment for his needs as would be employed by, sav, 
a garage charging continuously. The available 
methods of charging are as follow, and wall be deal 
with in some detail :— . 

(1) From primary batteries. 

(2) From D.C. mains through resistance. 
3) From D.C. mains through motor-generator. 
4) From A.C..mains through rectifier. 
5) From A.C. mains through motor-generator. 
6) From private power supply. 

CHARGING FROM PRIMARY BATTERIES. 

This is really an economically impossible proposition, 
but the method is sometimes used by amateurs for 


charging pocket lamp cells, in which case the double- 
fluid Bichromate type is generally employed. 


CHARGING FROM D.C. Mains THROUGH RESISTANCE. 

This method is perhaps the simplest of all, but is not 
at all efficient for charging single batteries. Itis, 
however, useful where only a few cells are to be 
charged at intervals. 

The accumulator is placed across the mains in series 
with a variable resistance and an ammeter, and the 
current adjusted to the proper value. Of course, the 
positive terminal (red) of the accumulator must be cor 
nected to the positive main. The resistance may take 
the form of a wire rheostat, a number of carbon fila- | 
ment lamps in parallel, a water resistance or other, 
consuming: device. | 
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The wastefulness of this system will be obvious 
when we consider that when charging a 4-volt accumu- 
lator from 220-volt mains, about 5 volts are taken by 
the accumulator, the rest being absorbed by the resist- 
ance. If the lamps are used for lighting, matters are 
improved somewhat, but this is not often possible. If 
a large number of similur cells are to be charged, they 
can be placed in series across the mains, using a 
smaller resistance, and consequently wasting less 
power; but again, this does not often obtain in 
practice. 

CHaRciNG. FROM D.C. Mains THROUGH MOTOR- 
GENERATOR. 

This system is preferable to the foregoing in that the 
electrical losses are greatly reduced, but against this 
saving must be set the increased capital expenditure. 

It stands to reason that it would 
not pay anyone to put in a motor- 
wenerator set to charge a hand 
lamp accumulator about once a 
week, nor would it pay an electrician 
to be oonstantly charging single 
batteries direct from the supply 
mains. The term *'* motor-genera- 
tor” is self-explanatory. The plant 
consisting of a small shunt-wound 
motor coupled to a low voltage 
shunt generator, and the necessary 
control gear is shown in Fig. r. 
Voltage regulation is effected either 
bv altering the speed of the set or 
by varying the generator field. A 
useful dynamo P.D. is 15 vols 
maximum. 


MAIN Pugs Є 


CHARGING FROM A.C. MaiNs 
THROUGH RECTIFIER. 


It is, of course, well known that 
_ ап alternating current cannot be 
used for charging an accumulator— 
the current by its very nature would 
charge the battery for one-half cycle 
and discharge it at the next, the 
total result being nil. [Excepting 
damage to the plates.—Ed.] 

It is evident then that if an 
alternating current is to be used 
some means must be adopted to 

— Convert it to a unidirectional cur- 
rent. There are several wavs of 
doing this, but generally either a 

` rectifier ог a motor-generator set is 
used. There are two kinds of rectifier in general use— 
` the chemical type and the “ mercury vapour," besides 

. others which are not so well known. | 


HAC, MAING 


CHEMICAL RECTIFIERS. 


These, sometimes called Nodon valves, depend for 

с their action upon the fact that if plates of aluminium 
and lead (or iron) are immersed in a strong solution 
of ammonium-phosphate or bicarbonate of soda, 

` Current can be made to pass from the lead to the 
. aluminium, but not in the reverse direction owing to 
the polarisation of the aluminium plate. It will be 
seen that such a valve will only pass one-half of a 
wave, which, therefore, becomes a pulsating direct 
Current. To utilise the whole cycle, four cells should 
' be connected as in Fig. 2. These cells may easily be 
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Fig 2.- CHEMICAL RECTIFIER, 
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made up in stoneware jars, the plates being as large 
as possible. 


The capacity of these rectifiers is somewhat limited, 
five amperes being about the usual maximum. ‘They 
are, however, very useful for charging single accumu- 
lators from A.C. mains. 


The rectifier must not be allowed to reach a tempera- 
ture of more than 100? F., as the rectifying action 
ceases altogether above this limit. — If necessary, the 
cells can be water cooled. 


A Nodon valve rectifier may be placed direct across 
the mains in series with the accumulator, resistance and 
ammeter, as when charging from D.C. mains, or the 
current may be transformed down to a convenient 
pressure before passing to the charging: circuit. 


-————— AC MAINS ———- 
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Fia 5.- CHARGING Witt 
MERCURY ARC RECTIFIER, 


THE MercurY-ARC RECTIFIER. 


The operation of this type of converter is due to the 
fact that current can pass only in one direction through 
a vacuum bulb containing mercury vapour. The 
arrangement of the apparatus is shown in Fig. 3, 
where ‘‘ А is a transformer across the A.C. mains, 
the secondary pressure being about 24 times the 
required D.C. pressure plus 15—the latter being the 
volt drop in the instrument itself. “Б” and “С” 
are graphite anodes, апа ‘р " is a mercury cathode. 
“E” 15 an auxiliary mercury anode. 

To start the apparatus, the bulb is tilted slightly, 
causing the mercury in ‘“ E " to come in contact with 
that in ‘f D”—the current which then flows being 
limited by resistance “F.” On the bulb being returned 
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to its original position, the current is broken, causing 
a slight amount of mercury vapour to be formed, which 
is sufficient to start the rectifying action. 

One-half wave of the А.С. enters the bulb by “В” 
and is carried to cathode * D," thence to the 
external battery circuit and. back to the centre of the 
transformer. lor the second half of the wave, the 
current enters by the other anode, ** C," but leaves by 
the same cathode, '* D," giving a continuous pulsating 
current in the external circuit. 

The inductance, ‘‘ G,” is inserted in circuit to prevent 
the arc dying down when the voltage passes through 
zero. 

CHARGING FROM А.С. Mains THROUGH MOTOR- 
GENERATOR. ` 


Aocumulators may also be charged from A.C. mains 
through a motor-generator set. The A.C. motor- 
generator is similar to the D.C. motor-generator 
except that the generator is driven by a suitable 
“© squirrel cage "' induction motor. 


PRIVATE SUPPLY. 

If no external supply is available, it will be necessary 
to put down a suitable generating plant consisting of 
an engine, generator, switchboard and perhaps a 
battery. It is impossible to give any definite details 
of such an installation, as size, etc., will vary with 
circumstances. The engine may be either gas, oil, 
petrol or steam—the first being the most general, or 
-a water motor may be used if conditions allow. The 
dynamo must be shunt wound and may be belt driven 
by, or direct coupled to, the engine, according to the 
speed of the latter. 

For charging purposes only, 
the generator and switchgear in the section оп 
charging from D.C. mains will also apply here. It is 
quite possible, however, that a private plant will also 
be used for lighting, so that the voltage will require 
to be higher, say, 50, and a battery also installed to 
supply current when the engine is idle. 


CHARGING NoTES— CONCLUSION. 


A few hints cn the actual charging operation (for 
cells of the lead type as commonly used) may not be 
out of place here. The positive plate of the battery 
must always be connected to the positive main and the 
current adjusted to the proper value given by the 
maker. The positive terminal of the accumulator- is 
usually painted red or marked with a plus sign. The 
polaritv of the main, if unknown, may be discovered 
by means of a galvanometer (in series with а lamp) 
or by pole-finding paper. 

The electrolyte should be composed of pure brim- 
stone sulphuric acid and distilled water only, of a 
specific gravity of 1,200 as read by a hydrometer. 
Always pour the acid slowly into the water, and not 
vice versu. The plates must be well covered with 
electrolyte. | T 

The maker's instructions should at all times be 
followed. Generally it will be necessary to charge for 
10 hours, at the end of which time the cells should be 
gassing and the voltage of each about 2.5. Take out 
the stoppers when charging and keep naked lights 
away altogether. New accumulators require а first 
charge of about 30 hours continuous at a low rate. 

The chief troubles in accumulators are " sulphating " 
and buckling of plates, both generally caused by 
abnormal charge or discharge, or leaving the battery 
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uncharged for long periods. А cell is said to be dis 
charged when its voltage falls to 1.8. Sulphate is an 
insoluble white deposit which forms on the plates and 
quickly ruins the accumulator. If only slight it may 
be got rid of by charging and discharging at about 
half the normal rate until it disappears. Buckling ıs 
caused by the unequal expansion and contraction of th 
materials in the plate, due to excessive current с 
sulphation. The plates may touch and ruin the cell, 
or sometimes the plate collapses altogether. 

Always smear the terminals of cells on charge 
vaseline to prevent corrosion. 

As a precaution against fire, it is advisable to keep 
batteries away from inflammable substances, and also 
keep individual accumulators separated as far as 
possible. The foregoing directions do not apply to 
©“ Edison " type cells. 


poo mtd d 
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THE SCHOOL OF AERONAUTICS AND 
ENGINEERING. 


with 


FUTURE PROGRAMME NOTES. 


A new departure in “ Correspondence Tuition " 5 
marked by the School of Aeronautics and Engineering 
(21, Nesficld Way, Stubbin Estate, Shiregreen, Shef- 
ficld) utilising wireless telephony for keeping in touch 
with their students. 

It was in 1920 that the School first endeavoured to 
effect this valuable principle of “ keeping in touch " 
by inaugurating branches at Bournemouth, Southamp- 
ton, Port Talbot, Leicester, and other places, but owing 
to the miners’ strike and general engineering stagnation, 
these had to be closed down through economical reasons. 
A sccond attempt is now being made, but in a different 
manner. The School having secured the necessary 
permits and licences from the P.M.G., in every district 
of 60 miles’ radius will be a sub-transmitting station. 
which will be under the 3 kw. station at Sheffield. 
From such sub-stations lecturers of the School will 
deliver lectures to recciving stations in small villages. 
and towns, etc., where four or more students reside; 
and at certain times each week, according to the pre- 
gramme issued in each sub-area, certain lectures of one 
hour duration, each based upon the courses of the 
School, will be delivered. Thus on Monday the 
lecture will be on electricity and magnetism ; Tuesday, 
building construction; Wednesday, civil engineering. 
Thursday, mechanical engineering ; Friday, motor 
engineering ; or these lectures may occur two or three 
each day, in morning, afternoon and evening, in ordi 
to provide for students who work at irregular times, 
etc. It is by this means that personal touch will be 
secured with all students, and it is hoped in tim? 
to secure the co-operation of well-known engineers. 
or authors of the text-books used by the School in its 
courses, to deliver lectures in further elucidation ог 
guidance to students of all courses. The School wes 
formed in 1919, by Hon. Capt. C. Frobisher, R.A.F.. 
F.R.A.S., F.R.Met.Soc., A.M.LAe.E., Sec. and (Hons.’ 
Fellow of the British Society of Engineers,* late Principal 
Electricity Dept. of the Bennett College. 


* Membership of the British Society of Engineers can be 
obtained for the sum of 5S., and we would advise engineers 
officials and students to write to the address given fof ral 
particulars of the wireless telephony instractional and entertam 


ment programme, 
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NEW RAILWAY RATES FOR ELECTRICAL 
GOODS. ` 


For some time past the Railway Rates Advisorv 
. Committee of the Ministry of Transport has been 
. considering the new railway rates classification pro- 
posed by the railway companies, and has been hearinz 
objections by various traders concerning particular 
classes of goods. The present position is that under 
the present classification goods are divided into eight 
classes, leaving out of consideration exceptional rates 
in special cases, and the railway companies now propose 
that there should be 20 classes, Class 1 being the lowest 
rate, the rates increasing as the numbers progress. 
The question of the general classification of machines 
and machinery has been before the Committee, and 
after careful consideration it has been decided that 
machines and machinery should be charged at the 
Class 12, I4 and 16 rates, 7.c., Class 16 for consignments 
of less than 2 tons, Class 14 for consignments 
between 2 and 5 tons, and Class 12 for consignments of 
more than 5 tons. This leaves it open for objections 
to be made in respect of particular goods. 

During the hearing of a number of objections on 
Thursday, April 6, Mr. Broadbent, of the В.Е.А.М.А., 
brought up the question of iron-clad switchgear and 
meters for electric lighting and power. Inthe first place, 
with regard to the switchgear, he asked for concessions 
with regard to packing. With the development of thc 
trade, he said, various descriptions had crept into the 
classification which were causing considerable confusion 
between railway companies and traders. The 
B.E.A.M.A. considered it was time for grouping certain 
types of articles under the one generic heading of iron- 
clad switchgear. Owing to the increased pressures 
now employed, and the very severe conditions imposed 
upon the electrical trade by insurance companies, the 
H.O. and the B.O.T., switchgear was now very much 
more robust than when first classified. This branch of 
the industry has grown tremendously of late years, 
and the Assoc. had collected data from the principal 
manufacturers over a period of 12 months, which showed 
that the traffic in iron-clad switchgear during that period 
Was 15,752 tons. The average rate per ton was £3, 
making a total of £47,256 paid in carriage. The claims 
on that amount of switchgear were only £504 5s. Id., 
ог 1 per cent. of the amount paid in carriage, and the 
bulk of the goods were carefully packed. Switchgear 
provided good loading, up to 4 or 5 tons per truck, and 
the traffic was of a regular character. The Assoc. 
suggested that there should be an entry in the new 
classification for “ Iron-clad switchgear, with or without 
meters, Class 18.” The shipping companies had agreed 
to class switchgear for use in connection with dynamos 
and motors as electrical machinery. Therefore, the 
Assoc. would have been justified in claiming the machin- 
(Ту rates for switchgear from the railway companies. 
Mr. Broadbent explained that non-recording meters 
to-day were carried at Class 3 rates, equal to Class 18 
H the new classification, and recording meters at the 
Present Class 4 rate. The trouble was that when 
4 switch was sent with recording meters—iron-clad 
switchgear was at present in Class 3—it would have 
to be sent at a higher rate. 

Mr. Pike, representing the failwav companies, said 
that apparently they were asked to include meters 


with iron-clad switchgear. He pointed out that meters 
were delicate. pieces of machinery, and it was not 
reasonable that they-should be included with switch- 
gear, which was less damagcable. 

Mr. Broadbent, dealing with meters, said that the 
trade suffered severely from American and Continental 
competition. The Assoc. had obtained information 
from ten of its members who specialised in meters, and 
had found that in twelve months 740,000 instruments 
had been sent, representing a tonnage of 3,100, in- 
cluding packing. The average rate was {3 per ton, 
making £9,300 paid in carriage. Owing to the very 
efficient method of packing, the claims for damages on 
that amount did not exceed £50, or about half of. т per 
cent. of the freight cost. The railway companies 
proposed that meters should be in Classes 19 and 20 in 
the new classification, for the non-recording and record- 
ing tvpes respectively. This represented an increase 
on the present rates, and he contended that the rates 
should not be raised. He handed to the Chairman a 
number of meters to show that thev were quite strong, 
and not very liable to damage. 


Mr. Pike said that the meters were first put into, 


Class 3 of the present classification because they were 
unclassified. The companies had applied to the B.O.T., 
who had put them into Class 4, the entry being “ Elec- 
trical Instruments for Electric Lighting and Power.” 
The railway companies had asked for Class 5. 

The Committee said the classification should be 
maintained in both cases. Switchgear, iron-clad, sent 
without meters, should be at. the rate proposed by the 


railway companies, but with meters they . should. 


go at a higher rate, as proposed by the railway com- 
panies. With regard to the meters themselves, *these 
should be in Classes 18 and r9 for non-recording and 


recording respectively, and not 19 and 20, as proposed — 


by the railway companies. 
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"POWER IN THE TEXTILE MILL?’ 


^ 
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Under the above title the Metropolita -Vickers 
Electrical Co., Ltd. (Trafford Park, Manchester), have 
issued a .fully-illustrated publication. of 32 pp. dealing 
with the advantages of the electrical drive In’ textile 


mills. Particulars are given of the necessary: require-, 


ments of motors and switchgear for the vatied operations 
which are carried on, and an account 1s added. of the 
features of M.-V. Plant. : The typical examples of mills 
using M.-V. apparatus are very instructive-- 


> 


‘ Gabies ае Trumps."-—A* a whist-drive at Wallington.. 


Surrey, in connection with the Hackbridge Cable Co., tw» 
players were dealt remarkable cards. When it was arnounced 
that diamonds were ‘trumps " it was found that a man had 
13 diamonds, and his partner 13 " spades.” 

Meetings.—The Association of Engincers-in-Charge is holding 
an informal discussion evening on Satuidav, Mav 6 (7.30 p.m.), 
at St. Bride’s Institute, Bride Lane, Fleet Street, E.C.4, to 
discuss “ Uniflow v. Multiple Expansicen Steam Engines.” 
Visitors are invited to be present and take part in the discussion. 

Brazilian Centenary Exhibition.—In order to enable intending 
exhibitors to put up an arresting displav at a reasonable price, 


the Exhibitions Division of the D.O.T. have arranged a series 


of models, jlluminated plates, minjature cinema displays, pro- 
jection screens, ete. at No. 2, Queen Anne’s Gate Buildings, S.W. 
The Brazilian Exhibition will open on Sept. 7, and remain open 
till Dec. 31, and itis to be hoped that thc British section will be а 
good one. The value of the market justifies if. 
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Write for Price 
Lists of the type of 
Cable in which you 
are interested. 


JOHN OAKEY & SONS. LTD. 


MANUFACTURERS OF 


EMERY, EMERY CLOTH, EMERY PAPER, 


BINET G GLASS PAPE R, GLASS CLOTH, 
BLACK LEAD, PUMICE, CROCUS, TRIPOLI, 
ROUGE, "&c. 


Oakey's “ Flexible Twilled" Emery Cloth. 


Machine, Lock and Scale Makers, an 
RABILITY 


Engineers, Sewing all purposes where 
great STRENGTH, DU 


and PERFRBOT FLEX LTY are required. 


FLINT & GARNET PAPER IN ROLLS, 


60 yards long by 18 in., 20 in., 24 in., 30 in., 36 in., 40 in., 43 in., & 43 in., wide. 
WELLINGTON” EMERY WHEELS. 
WELLINGTON EMERY AND BLACK LEAD HILLS, LONDON, S.B. 1 


ALL BRITISH MADE. 


THE “THOMSON” 
ELECTRIC LAMP. 


The Accumulator 
Lamp. 


Sole Agent: 


L. E. WILSON, 


10, Corporation Street, 
MANCHESTER. 


GRAMS: - - “TELEPHONY, M.C.” 
TELE SONS: - - - = GITY 344 
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Cover your 
cable risks 


Г other words use Henley Cable опу. И 
is the last word in science, in efficiency 
and security—your best insurance against 
worrying and costly interruption and 
breakdown. 


HENLEY 
Solid Rubber Cable 


is manufactured from the same grade of 
rubber as are the tyres of Motor Lorries. lt 
will give the utmost service in those situations 
where Electric Cables have to undergo very 
rough usage. 


W.T. HENLEY'S TELEGRAPH WORKS CO., LTD. ME 
14, BLOMFIELD STREET, LONDON. E.C.2. 


MOTORS, A.C. & D.C. 
DYNAMOS. 
MOTOR GENERATORS. 


SAND PITS, CIRMINGHAM. 
' HIGBRO," В' mE (CENTRAL 1648 BCH. EXJ 
RANCHES :— 


265, STRAND. . LONDON, W.C.2. 
3, YORK ST. _ MANCHESTER. 
84, ALBION ‘STREET, LEEDS. 
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TO OUR READERS. 

E.ecraiorry із published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and  Newsagenta on that day. It 
has à very large sale tbroughout the United Kingdom, as well аз 
in the British Colonies and Abroad. 

Questions to which an answer is required must be accompanied by a 
2d. stamp for reply. When considered of sufficient interest, the answer 
will probably appear in the paper. 

New advertisements for the displayed columns and alterations to 
existing ones must reach the publishing office not later than 
the first post Tuesday morning, in order be in time for the 
issue of the following Friday. This Rate quoted on appli- 
cation. Subscription : 173. 6d. a year, 9з. half-year, 4s. 6d. a quarter in 
advance, postage prepaid in the United Kingdom and abroad. 


All remittances payable to the Publishers, S. RRNTBLL AND COo., LTD., 
30-33, Maiden Lane, London, W.C.2. ‘Telephone, No. 2460 Gerrard. 


is important. 


Current Topics. 


We are presumed to be suffering throughout the 
country under a wave of unemployment, and one would 
naturally infer that such work as is 
Is Unemploy- to be had would be eagerly sought 
ment Rife? after, whilst such traders as have been 
able to keep going ought, in the 
natural course of events, to be keenly alert whenever 
opportunity serves. Certain Easter experiences rather 
negative this view, and prompt the opinion that in 
some districts at all events such opportunities for turning 
an honest penny are not sought. Take garages, for 
example; holiday dates for them one would naturally 
infer held prospects of better trade in catering for the 
huge crowd of motorists awhe?l throughout the country- 
side. Yet I had the experience of a minor breakdown 
when motoring through a large industrial centre in the 
North-west of England on Bank Holiday evening, and 
not a single garage in that town was open for repairs. 
‚ I tried them all, and eventually sought the shelter of a 
secluded hotel yard and did the job myself. It was a 
small mechanical repair that would probably have 
meant some thirty shillings or so in the pocket of any 
garage proprietor who happened to be alive to business. 


Another example. А friend, resident in Liverpool, 
had trouble develop in the hot-water system of his 
house at least three days before the holiday. He 
informed the local plumber, who eventually turned up 
I^ person оп Good Friday morning, located and 
hammered up the leak, promising to send his man to do 
the necessary repairs, which involved wiping a new 
Tee-connection for tap, immediately after the holiday. 
Up to the time I last heard from him, the 20th inst. to 
be exact, no plumber had put in an appearance. He 
may well ask—'' Is unemployment rife?” Nor are 
our railways yet keyed up to pre-war efficiency, if one 
may judge by a recent experience. On enquiring at the 
Northern terminus of a leading main line about the 
tran service at one of its suburban stations some three 
and a-half miles distant, I was informed that it would be 
Necessary to actually visit the station in question to 
ind out the train times, as no local time-tables were 
dus ир at the terminus. Some railway system, 


"A o m cC 


| incidentally, and again as a direct result of motoring 
. Tough Lancashire, I found the roads in that county 
| ™ an abominable state. In spite of the millions con- 

tributed towards road maintenance in the shape of 
‘avy motor taxation, not a penny appears to have been 
‘Pent in conditioning some of these main thoroughfares 
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over which a heavy and continual stream of traffic is 
passing every dav.. Between the important centres, 
Warrington and Liverpool, there is literally no road— 
ie., no road worthy of the name. There are three 
alternative routes between the two places, all of which 
are in about the same disgraceful condition—in some 
places positively dangerous. I do not know where the 
responsibilities of county surveyors begin or end, but 
the gentleman responsible for South and West Lanca- 
shire would certainly appear to have been neglecting 
his duties. 


Glasgow Corporation has been much exercised of 
late over the vexed question of side or central standards 
in Great Western Road. The matter 


EAE was raised in a minute from a joint 
Danger. mecting of the Tramways, Statute 


Labour, and Watching and Lighting 
Committees, which recommended in view of the danger 
to traffic caused by their existence that the standards 
be removed. The Kelvinside Ward Committee opposed 
the recommendation, and the Standing Orders were 
suspended in order to hear a deputation from the Ward 
on the subject. Mr. W. L. M’Kerrow, on behalf of the 
deputation, asked the Corporation to adhere to the 
decision to allow the poles to remain as at present. He 
gave three reasons :—(r) That the central poles were 
much more artistic than side poles would be. (2) That 
central poles were very much better from the point of 
view of safety for foot passengers. (3) That the con- 
siderable expenditure involved in the alteration was 
unjustified at the present time. Approval of the 
minute was nevertheless moved and seconded, but the 
matter was subsequently postponed for further con- 
sideration. 


Although standards are necessary for the support of 
tramway trolley wires, I certainly think they are safer 
and constitute a less obstruction to tratfic if placed along 
the side-walks. The central standard, in these days ot 
congested streets, is a source of considerable danger, 
besides lessening the effective width of any thoroughfare 
in which they are erected. Such standards are far less 
dangerous to pedestrian traffic than when opposed to 
the passage of two strcams of vehicular trafic moving 
in opposite directions. In any event, standards are a 
necessary evil, and, whether planted along the side-walk 
or centre of the thoroughfare, will always constitute a 
danger. Only last week I saw the havoc caused by a 
motor-car which had hit one of these standards іп a` 
badly lit thoroughfare late at night. Both car and cast- 
iron pole base were hopcless wrecks. | 


According to a New York message to the New York 
Herald, an emergency call for men with red hair and 
large ears has been issued by the 

Ginger for — United States naval recruiting offices, 
Wireless. 150 candidates with such qualifica- 
tions being wanted to attend the 

Naval Militia Radio School. It appears that men with 
red hair have an added alertness, and that big ears aid 
in tuning the instruments. The description of physical 
qualifications for wireless experts does not portend a 


very handsome collection of humanity for the purpose, 
and one can imagine that certain individuals eminently 
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qualihed by Nature for these appointments will be а: 


little diffident about coming forward. 


— 


Evidence il the boomerang effect of the recent coal 
strike is now to hand. Mr. Robert McLaren, M.P. for 
North Lanark, ex-Inspector of Mines, 


B The has told his constituents that the cost 
Sikes” of repairs for the damage done to the 


mines in Scotland caused by the with- 
drawal of the safety men in last year’s national strike 
exceeds, on a moderate estimate, £250,000. As the 
miners, after deduction of certain profits which have 
been satisfied, are entitled to 83 per cent. of available 
profits, the net result is that the miners have lost in 
wages £200,000 through their own ill-considered action. 
In other words, they have had to pav directly for the 
damage done to the mines, and, in the opinion of the 
majority, rightly so. 
I have previously animadverted on the subject of the 

dangers attendant upon improper gas fittings, and these 
dangers have been accentuated by the 


Cheap and present practice of supplying a larg. 
Gas Fi esis percentage of deadly carbon monoxid: 


in illuminating gas. Gas poisoning 
cases are decidedly on the increase, and my con- 
tempor агу Municipal Engineering comments thusly on 
the situation :—‘‘ That such fittings are emploved to © 
considerable extent is an undoubted fact, and low cost 
is, of course, the attractive bait which wins popularity. 
It is obvious that with the present high percentage of 
carbon-mononide in coal gas, high-class, well-designed 
fittings of reliable material and careful manufacture 
are absolutely essential, and where the public health is 
concerned the question of cost should not enter into the 


matter.” ELEKTRON. 
HACKNEY ELECTRICAL EXHIBITION. 


` With the assistance of E.D.A., the Hackney Corpora- 
tion have arranged a comprehensive display of 
“electrical labour-aid appliances in the home " at the 
King’s Hall (Public Baths). The display was opened 
by the Mayor on Monday, and will remain open until 
to-morrow (Saturday), during which time no doubt 

many of the users of electricity for lighting in this 
progressive borough will be led to appreciate the 
advantages of electricity for heating, cooking, washing, 
cleaning, ctc. The tariff for heating, cooking and 
power purposes is, we believe, as low, if not lower, in 
Hackney at the present time than in any other London 
district—-thanks largely to Mr. L. I. Robinson, the 
Borough Electrical Engineer. 

The exhibition itself is; naturally, somewhat similar 
to the one recently held at Kingston-on-Thames and 
about the same size, many exhibitors at Hackney having 
similar stands to those they had at Kingston. These 
include the British Thomson-Houston Co., Ltd., Metro- 
politan-Vickers Electrical Co., Ltd., Sun Electrical Co., 
Ltd., Geo. Nobbs, Ltd., and the Hotpoint Electric 
Appliance Co., Ltd. In addition, we were pleased to 
see that Belling and Co. are well represented on a stand 
devoted to a selection of their widely used fires, cookers, 
immersion heaters, kettles, irons, etc., while the Jackson 
Electric Stove Co., Ltd., provide cooking demonstrations 
in a complete electric kitchen, 


| 


| former Co., 


fires, including their bowl fires, irons, kettles and the 
Jackson vacuum cleaner. The British Electric Trans- 
Ltd., show many examples of ‘* Tricity " 
products, and are also among those who demonstrate 
electric cooking. The Carron Co. and the Falkirk 
Iron Co., Ltd., also have well-displayed stands of their 
heating and cooking appliances in various sizes. The 
Wholesale Fittings Co., Ltd., have a bold show of 
artistic fittings and novelties, kettles, irons, etc., and 
also the Камап “ Little Glutton ’’ vacuum cleaner. 
Frank Fusey and Co. demonstrate their “ Cascade " 
electric washer and ironer, while the Hart Accumulator 
Co., Ltd., have a well -arranged display of some of the 
smaller products of their factory. These include their 
special H.T. accumulators for wireless, portable accumu- 
lator hand-lamys, inspection lamps, accumulators for 
all motor-car purposes, etc., while information is readily 
given on thcir larger accumulators for central station 
service, cte. All are excellent examples of design and 
workmanship. | 

Electric vehicles are represented bv a 2-ton Ran 
some's ‘ Orwell " electric platform truck, and at the 
Corporation Information Burcau mav be seen examples 
of Tucker switches and artistic switch plates, and 
samples of E L.M.A. lamps in the making. 


ELECTRICAL INSTALLATION WORK—GRADE 1. 


SOLUTIONS TO THE QUESTIONS SET AT THE IQ?I 
EXAMINATION OF THE CITY AND GUILDS INSTITUTE. 


(Continued from page 198) 

О. 6.—A mctal-sheathed wiring system in a house i: 
specified to be electrically continuous and earthed. (и) 
Why 15 this? (b) There is no supply available, and vou 
are required to ascertain, with the assistance of апу 
apparatus vou choose, whether the specification has 
been complied with in these respects. How would 
vou proceed ? 

A. 6.—(a) It is most essential that, wherever metal- 
sheathed wiring systems are employed, whether it be 
steel conduit, Kalkos or Stannos svstems, or any of the 
numerous lead allov sheathed systems, that the metal 
sheathing must be electrically and  metallicallv 
continuous throughout the entire installation. Further, 
it is most essential that this sheathing be efficiently 
connected to “ earth.” 

The reason for this precaution is to ensure, as far as 
possible, safety from personal injury and safety from 
fire. 

In the early days of-electric lighting and power, the 
necessity for the above precaution was not sufficiently 
realised, with the result that several deaths and numer- 
ous fires have been recorded, which were directly due 
to this lack of metallic continuity of the metal sheathing 
and efficient earthing. 

It will casily be seen that if by any means a Jenzth 
of the metallic sheathing of a wiring installation cam? 
into contact with one of the live wires, that the sheath- 
ing would be raised to the same potential as the wire. 
and any person coming into contact with it would 
probably receive a severe shock. If, however, the 
sheathing had been  metallically continuous, and 
efficiently connected to earth, no such risk would have 


They also show various | arisen, as, on the live wire coming into contact with 
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R, by means of which relay a 100 volt syren 5 1 


the sheathing, its potential would not be raised and 
consequently there would be a big rush of current to 
carth, thus causing the fuses to blow and cutting the 
fault out of circuit. 


(6) Even if there were a public supply of electricity 
available, it would not be advisable to utilise it for 
the purpose of testing for tube continuity and earthing, 
as more reliable tests can be made with an ordinary 
electric bell and batterv. 

To carry out such tests for continuitv of tube or 
sheathing, one of the best and simplest methods is to 
take your battery (sav two or three cells, not more) 
to the main switch, and connect one of the battery 
terminals to the two mains of the wiring svstem, the 
ether. battery terminal being 
switch case, or the tube or sheathing. Now take the 
bell and go carefully to the various switch, lamp and 
plug points throughout the building. At cach point 
vou place one of the bell terminals in contact with the 
insulated wires, the other bell contact being placed 
in contact with the sheathing. If the bell rings it is 
а sure indication that to that particular point the 
continuity of your sheathing musc be good as you are 
using the lighting wires as one bell lead to the battery 
and the sheathing as the other lead, and with such a 
low voltage as that given by three cells, it is certain 
that the resistance of the two leads must be que low, 
otherwise the bell would not ring. 

This is where the bell and battery test scores over 
the high voltage of the supply. 

To test for the efficient “ earthing ” of the sheathing, 
vou connect your bell and battery ‘together, and again 
visit the various parts of the building. At each part 
you connect опе terminal of vour bell and batterv 
to a good “earth,” the other terminal being placed in 
contact with the sheathing. If, in each case, your 
bell rings, then it can be taken that the carthing of the 
sheathing has been carried out efiectively and in 
accordance with the specification. 


Q. 7.— Make a dia ram of an office bell installati n 
consisting of three Leclanché cells, with four pushes, 
is follows :— 


One push to ring two bells simultaneously; two 
pushes to ring a third bell; one push to actuate a relay 


100 VOLTS. 
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connected to the metal : 


obtainable from '' 


‚4\3 


Is 
operated from a storage battery. 

A. 7.—The answer to this question is shown in Fig. 1, 
and requires no further explanation, it being assumed 
that the action of the relay is fullv understood. 

It is important to remember, however, that in 
answering questions where wiring diagrams are called 
for, that the wires should, if practicable, be shown as 
straight lines, and kept as open and clear as possible, 
the crossing of wires should only take place when 
absolutely necessary. 


О. 8.—What are the respective resistances, whea 
alight, of (a) а 240-volt, 60-watt lamp, carbon filament, 
(b, a r1ioo-volt, 20-watt lamp, metal filament, (c) a 
30-volt, 15-watt lamp gasfilled ? | 

A. 8.—-.Although there are three different tvpes of 
lamp given in this question, the methods of calculating 
their respective resistances will be the same in each 
case. 

There are two simple methods of calculating the 
respective resistances of these lamps; the first would 
be to find the current taken by each and then, by 

“Ohm's " Law, calculate the resistance. 

For instance, the current taken by the first Jamp 
would be :— 


watts. 60 Y 
= = — = 0.25 amp. 
volts 240 3 l 
volts 240 
wR = Et 960 ohms. 
amos. 0.25 


If, however, we remember that :— 
Watts = Volts x amps. 
or that Watts = amps.? x ohms. 
Volts? 
ohms. 
we can, by taking the last equation, 
resistance direct bv. one opcration. 


or Watts —- 


calculate the 


Volts 240 X 240 
': (a) ohms = ,,, = “Т " = 960 ohms 
(а) Watts 60 9 
ТОО X IOO NET 
(b) f „ =- - = 500 ОЛІП. 
20 
‚ >O X 30 
(c) , "T s = 60 ои 
15 
SWITZERLAND. 
REPORT ON FINANCE, INDUSTRY AND COMMERCE. 


It is clearly shown in the D.O.T. Report® on Sw-ier- 
land, prepared by Mr. J. Picton Bagge (Com. Sec. to 
H.B.M. Legation at Berne), for the past vcar that, as 
in our own and most ether countries, very disturbed 
financial, commercial апа soctal conditions have held 
sway. Improvement is, however, foreseen. 

With regard to the electro-technical industry, it is 
stated that the electrification of the Federal Railw avs 
has given good employment (three loc oOmotives were 
exported to Peru), but the export trade (8o-9o per cent. 
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of the whole) has slumped so much on account of 
increased cost of production and low-priced foreign 
competition that in the case of accumulators, cables, 
lamps and shades import had to be restricted. — As 
regards export, dynamos and motors occupy principal 
place, France being chief customer. The export of 
meters, too, is considerable, Great Britain and Belgium 
taking most. Telephone instruments and cables, etc., 
are made chiefly for the home market ; but incandescent 
lamps go in considerable number to Kaly. 


A NEW METHOD OF PACKING RUBBER WIRES 
FOR DESPATCH. 


From the beginning of the electric cable industry 
coils of vulcanised india-rubber wire have been wrapped 
for delivery in strips of hessian, wound spirally around 
the coils. This method of wrapping has become, from 
long use, almost a part of the business of electric cable 
manufacture, and it therefore would seem to require a 
very bold man to make a change. To alter drastically 
the custom of more than a [ife-time might be considered 
to involve some risk to the firm who introduced so 
striking an innovation, even though it may have numer- 
ous advantages. However, Messrs. W. T. Henley's 
Telegraph Works Co., Ltd., are taking therisk. For 
some months they have been experimenting with the 
packing of coils of V.I.R. wire in cartons and conta iners 
of strong fibreboard, and they now announce that all 
qualities, in sizes 1/.044 in. (.0015 sq. in.) and 3/.029 in. 
(.002 sq. in.) will be delivered in this improved manner 
in future. It will be extended to other sizes subse- 
quently, and as soon as arrangements can be made. 

To such an extent had the wrapping of 
coils in hessian become a custom of the 
trade that its disadvantages seem to have 
been generally overlooked. Wiring con- 
tractors and electrical engineers will no 
doubt remember the disadvantages when 
they handle coils under the new improved 
method of packing. Hessian tape wrapping 
undoubtedlv costs the contractor a con- 
siderable sum per annum in wireman's 
time spent in slowly unwrapping the coils, 
and it also produces litter which must 
involve further cost in clearing up. Once a 
coil is unwrapped it is extremely unlikely 
ever to be wrapped up again, and so parts of 
coils left unused may sufier damage. In 
any сазе, they would deteriorate in appear- 
ance and probably in value. With cartons, 
the coils are very quickly unwrapped, the 
litter is infinitesimal and the carton can be 
used again for keeping portions of unused 
coils. 

Messrs. Henley's inform us that the cost 
to them of this new method of packing 1s 
higher than packing by hessian, but they are so convinced 
that it will be of so much advantage and convenience to 
their customers that they are going on with it. 

Each coil is packed in a separate carton and these in 
turn are packed in containers holding respectively 
3, 4 Or 5 cartons. Tbe containers comply with the 
railway company's conditions and they can be sent 
by rail anywhere without fürther protecton. Both 
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cartons and containers are clearly marked with their 
contents, so the taking of stock at any time will be easy. 

We show an illustration of the cartons and containers, 
and are informed that the same method has been adopted 
for packing the well-known “ Henley " tape. In this 
case the cartons each contain 7 lb. of tape, and four of 
them go in a container. 


THE APPLICATION OF ELECTRICITY TO 
| AGRICULTURE, * 


(Continued. from page 202.) 


For economic and other practical reasons, the number 
and size of transformers are reduced to a minimum. It 
is found that for farm work a useful minimum size is a 
So-kVA. transformer. From this transformer, supply dis 
tribution lines can be conveniently run in any direction for 
a distance not exceeding 2,500 yards (say 2 km.). Every 
farm within reach of this local distribution is connected, 
and a good load factor is obtained. In Denmark, overhead 
lines of 25 mm. (0.039 sq. in.) are usually employed for 
farm supply; where the load is 50 КУА. or more, a section 
of 35 mm’. (0.054 sq. in.) is employed. To allow for the 
pressure drop, the motors which are installed at the end: 
of the lines are wound for a voltage 10 to 15 per cent. lower 
than normal. Of course when several motors are running 
the voltage-drop has a marked effect upon the brilliancy c 
the lights. However, it is rarely that the bigger motors 
are operated in the evening, when the lights are mainly in 
use in the farm houses. This scheme is therefore both 
practical and economical. 

The transformers and switches for Continental farm in- 
stallations are now housed in artistically designed towers, 
instead of being mounted on poles, as is the practice in 
America. The height of these towers corresponds to that 
of the overhead lines, Combined strainer fuses are largely 


\lessrs. W. T. HENvEY’s New METHOD 
or PACKING RUBBER WIRES FOR DIspatci. 


employed on the low tension distribution systems. These 
are very useful, as, if one of them blows, the circuit can 
be re-established by a temporary bridging fuse, which 55 
placed in position by an unskilled local man with the aid 
of a long pole. The central station staff can then effect 
the proper replacement at their leisure. 
Unquestionably the best and cheapest method by whic! 


* Abstract of paper by Mr. R. Borlase Matthews read before 
the I.E.E, | 
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the farmer can obtain power is from a public distribution 
network, but where this does not exist he must install a 
properly designed independent plant—for electricity is now 
indispensable on the farm. 

The author has devised an arrangement whereby the 
farmer’s oil tractor can be made to give effective service 
until a permanent plant is available. The scheme comprises 
a special reinforced concrete runway, having strong side 
guiding kerbs. These kerbs always align the tractor in 
the same position facing the dynamo, which is mounted on 
a suitable pedestal and driven by an endless belt from the 
tractor pulley. The dynamo is attached by cam-clamping 
bolts to belt-tightener rails. The latter are provided with 
әп adjusting screw operated bv a crank handle. Thus 
the belt can be very quickly adjusted as the tractor is taken 
awav or brought in. 

Power rates.—It is to be hoped that central power supply 
undertakings will not stipulate for rates based on the horse- 
power of the motors connected. Such rates discourage а 
farmer from installing a number of motors—in fact, in 
America, in certain districts where such rates exist, farmers 
are tastaling oil engines to reduce the nwmber of their 
electric motors. After all, it is the maximum demand that 
affects a public supply, and maximum-demand meters, with 
a suitable time-lag, are reasonably cheap. With the aid 
of suitable technical advice it can be demonstrated to 
farmers that they can obtain better terms on a self-restricted 
maximum demand. Agricultural-implement manufacturers 
аге already catering for this requirement by providing such 
machines as threshers in such a form that the work is 
carried out in two separate stages. In one machine the 
com is threshed and cleaned sufficieatiy for the farmer's 
own needs. In the second machine that portion of the 
com from the thresher that is intended for the market is 
finally dressed, cleaned ard sorted. Either of these machines 
can be driven by a 5-h.p. electric motor, as compared with 
the 123 h.p. motor required for a standard full-size thresher. 
Incidentally, fewer men are required to operate the small 
machine, although, of course, the whole process fasts longer. 
This, however, is not usually a disadvantage, in that the 
saving in wages for extra men more than compensates for 
the extra time taken. In this manner, and by the aid of 
self-restricted circuits, an average farm will offer a very 
satisfactory load factor for the central station. 

(To be continued.) 
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Ececrricat. PLANT aT Dorman LONG AND Co.’s REDCAR 
WorkKS. | 


| (Concluded from page 197.) 

This plate handling machine (Ennis’s patent) consists of 
two trains of independently operated rollers, magnets being 
placed at intervals between the rollers, so arranged that 
they can be travelled across the full length of the table, the 
travel gear of each magnet being independently operated. 
Further. the ma:sict can rotate оп a 6 in. centre pin which 
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—2,500 K.V.A. G.E.C. TURRO-ALTERNATOR 2,750 V., 
* 40 CYCLES, 2,400 R.P.M. 


forms part of the travelling carriage on which the magnet 
is mounted 

The excitation of the magnets, the operation of the 
travelling motion, and the rotation of the rollers are all 
controlled from a platform placed at the far end of the 
plate handling machire. The whole table travels on rails 
on the floor level. The method of operation, therefore, 
is that the plates are delivered to the live roll from the 
hot bank, and travel down it until delivered to the plate 


Fic. 9.—ONE OF THE G.E.C. HIGH-TENSION REMOTE 
CONTROL Волкрѕ. 


handling machine. There it is gripped by the magnets, 
and the table is travelled to a position beside the shearing 
machine. Then by means of the magnet travelling motion, 
the plate is lined up against the stops on the shearing 
machine and sheared. In the case of long plates the lining 
up and shearing process takes place two or three times, 
the plate handling machine being travelled the requisite 
distance after each operation. When one side is sheared 
the plate is revolved on the table by running the two sets 
of rollers in reverse directions and the shearmg operation 
repeated. The whole process is controlled by one man, and 
it may be noted that whereas with an ordinary castor set 
nine men are required, with the Ennis patent handling 
machine three only are needed, one on the table itself for 


operating it, another to set the shears, and a third to 


remove the shearings. 
The general design of the rotary magnet coil and its 
pole system is the same as that of the skid magnet, except 


Fic. 10.—SEcoxp G.E.C. HIGH-TENSION REMOTE CONTROL 
BOARD AND ONE OF THE DESK ТҮРЕ BOARDS. 
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that a single coil only is utilised, a manganese housing 
again being employed, and the bottom cover carrying the 
sliprings. The brush gear is mounted on the travelling 
carriage, and is so arranged that it can lift with the slip- 
tings should the magnet be pulled up on its centre post 
when holding a curved plate. After shearing, the plates 
are run on rollers over a Whessoe Foundry weighbridge ; 
they are then put into stock or loaded up direct into trucks 
as required. Р 

As already stated, the power house plant includes а С. Е.С. 
turbo-alternator (Fig. 8.) This machine has a normal 
output of 2,500 k.v.a. on a 2,750 volt, 40 cycle circuit at 
2,400 r.p m. It has (1) solid rotor, (2) system of ventila- 
tion, in which the air cooling the rotor at no stage comes 
into contact with that cooling the stator. 

A large part of the switchgear is in stonework cubicles 
in the basement, mechanically remote controlled. Тһе 
G.E.C. installed 3,000 volt high-tension gear for controlling 
the turbo-alternator just mentioned, 1,000 kw. feeders 
(both incoming and outgoing), 1,000 kw. transfomers, etc., 
also 440 volt gear for 2,000 amp. incoming feeders, and 
350 kw. outgoing feeders. The operating boards for both 
high and low tension gear are in two sections, each con- 
sisting of a six-panel flat-back board for the high-tension 
gear, and a five-panel desk type board for the low tension. 
Views of these are seen in Figs. 9 and то. It might also 
be mentioned that there are two 205 h.p. nrotor generator 
sets in the station for supplying current to the “ Witton- 
Kramer” magnets. 


Various Items. 

Experimental Wireless.— leaders who are interested in wirelcss 
should make a poiut of studying the new edition of ‘ Experi- 
mental Wireless Stations," by Edelmann, price 16s. od. net, 
post free, from this office." Tt is an excellent book, and treats 
fully. on the theory, design, construction and operation of wireless 
telegiaph apparatus, as well as wireless telephony, vacuum tube, 
and quenched spark systems. M | ) 

Faraday House.— Entrance Scholarships to Faraday House 
Electricitv Engineering College have been awarded to Messrs. 
R. W. Griffin (County School, Beckenham), D. Moody (Central 
Foundation Boys’ School, London), W. Swindells (Municipal 


` Sec. School, Brighton), T. K. Watts (Aldenham School), 1. W. 
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Barley (Flizabeth College, Guernsev), and D. F. Gover (Dulwich 
College). 2D. Do 
"Ammon Valley.— Tower has been switched оп the 164 miles 
high voltage transmission line erected by the Swansea. Corpo- 
ration. The line is taken over Gellyowen Mountain, and at one 
point runs in one span of 1,100 ft. from the top to the valley 
: below. · The scheme so far has;oost £45,000. It will be extended 
later along the valley and back to the feeding sub-station by a 
different route. ' | \ 
Physics in Industry.—-The Inst. of Physics, of which Sir J. J. 
Thomson, O.M., is now president, is arranging for the delivery 
of a course of public lectures, with a view to indicating the 
growing importance and place which physics now holds in 
industry and manufacture. The first of these lectures will be 


» delivered by Professor A. Barr, of Glasgow, on Wednesday, 


April 26, at 8 p.m., in the hall of the Inst, of Civil Engineers. 
The Rt. Hon. H. A. L. Fisher, Minister for Education, wiil preside. 
Railway Signalling.—It is possible that some of our readers 
‘have friends who are engaged in the very important work of 
-yailway signal construction, operation or maintenance. Tt so. 
we would ask them to direct their attention to the excellent 
chapter on the care of railway signalling apparatus in the 1922 
edition of the '' Practical Electrician's Pocket Book ” (Rentell, 
3s. 4d., post free). It is quite a new chapter and the author is 
Mr. Tweedie, who is the Secretary of the Institution of Railwav 
Signal Engineers, so naturally it can be relied on. Buy a copy. 
$.E. Lancs Electvicity District. —4s a resi lt of their delibera- 
tions following the inquiry in Jan. last at Manchester into the 
scheme submitted by the Conference of Authorised Undertakers 
in the S.E. Lancs Electricity District for the establishment of 
an Electricity Advisory Board, the Electricity Commissioners 
have agreed, with some minor alterations, to the proposals, 
as they regard them as probably the best in existing circum- 
stances, though they fear that developments may be etfected 
in a piecemeal manner. 
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Vulcanite.— An advertiser has 100 sheets of vulcanite for sale, 
“For particulars, see small advert. page. | 

** The Outline of Science.’’— Part r2 opens with the continu- 
tion ot the Natural History section in the chapter on botany, 
in which are some remarkably interesting illusirations. Th: 
is followed by section xviii., which deals with the inter-relatiors 
of living creatures, explaining as a concrete example Darwin: 
tale about the relation between old maids’ pet tabbies and the 
heavy (or light) c10ps of clover which help to fatten the roast 
beef of old England. Section xix. on Biology is contributed 
by Prof. Julian S. Huxley, and opens with an article on “ Matter, 
Living and Lifeless,’’ which is certain to be read with deep interest. 

Meetings.—The Junior Inst. of Engineers will meet on 
Friday, 28th inst., at Caxton Hall, at 8 p.m., Lecturette, 
“Some Notes on the Utilisation of Water Power,” by Capt. 
Н. Whittaker. (Slides.) Also on Friday, May 5, at 8 p.m. 
Lecturette, ‘‘ Gold Casting Under Steam Pressure,” by E. N. 
Ching (Demonstrations). A Wireless Section Meeting of the 
LE.E. will be held at the Institution, Savoy Place, Victoria 
Embankment, W.C.2, on Wednesday, May 3, at 6 pm. 
Subject, "Short Wave Directional Wireless " (illustrated by 
experiments), by C. S. Franklin. 

China.—A wireless telephonic service was opened between . 
Peking and Tientsin on March 7, It is claimed to be the 
longest line of its kind open to public use in the world. The 
equipment was supplied by the China Electric Company and 
the system as perfected in the Peking-Tientsin service ensure 
transmission when connected with telephone central offices. 
The tests that were applied at the opening ceremony wert 
entirely successful. The distance between Peking and Tientsu 

15 80 miles. Тһе wires of the long-distance telephone between 
Shanghai and Nanking will soon be installed. 

Change of Address.—On and from Monday next, May |, the 
London Offices and Stores of J. Н. Tucker & Co., Ltd., will be 
removed from 217, Shaftesbury Avenue, to 101, Dean Street, 
W.r, close to Frascati's Restaurant and thrce doors only from 
Oxford Street. The telephone number remains the same 2 
hitherto, viz., 3215 Gerrard. In addition to greatly increased * 
stock accommodation, these new premises will also provide 
showrooms in which a representative display of ‘ Tucker 
Accessories, Ironclad Gear and Switchgear will be permanently 
displayed, as well as a series of practical demonstraticns 0 
the many different controls available by the use of Шеге! 
types of “ Tucker” Switches. 
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Trade Notes. 

Further reductions in price are announced by Higgs Bros 
(Sand ‘Pits, Birmingham), who, in their cheery monthly for April 
continue the account of '' How Higgs Bros." Motors are Made. 
The pages further enliven us with witticisms, while the stock 
list of А.С. and D.C. motors and. D.C, dynamos is so compre 
hensive as to warrant all likely purchasers in writing for it a 
once, and asking for each monthly issue. | 

No. 8 of the very practical and instructive series of booklets 
issued by Johnson and Phillips, Ltd. (Charlton, S. E.7), 18 
recently been issued. It deals with the influence of transforme 
connections on third harmonic voltages and currents in à mest 
comprehensive manner. In fact, the clarity of the expositio" 
is such as only а specialist could ensure, Those interested V 
transformer problems who have not already done 50 gm 
certainly write to Messrs. Johnson and Phillips for the complete . 
set of ‘‘ Transformer Abstracts " which, when complete, 
undoubtedly be a most valuable contribution to the literature — 
available. i | 
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AUTOMATIC STARTING PANELS. 
A NEW MOVEMENT. 


The manufacture of automatic control gear for elec- 
tric motors has for many years presented a record of 
steadv progress, and the development which has just 
been made by Messrs. Brook, Hirst and Co., Ltd. 
(Northrate Electrical Works, Chester), stands out, as 
it provides an entirely new movement for this type of 
switchgear. In spite of its simplicity and the fact that 
it can be economically operated by a single solenoid, 
the ordinary faceplate type has Several inherent defects. 
The starter arm moving over the surface of the con- 
tact segments obviously makes contact first with thc 
edge of each segment, the area of contact being gradu- 
ally increased to the maximum. Where this construc- 
tion is employed for hand operation it may, if the 
operator uses the proper step-by-step movement, give 
every satisfaction, but when the starter arm is actuated 
automatically by a solenoid this partial contact leads 
to sparking and eventually to pitting of the contacts. 
The crosshead construction and similar arrangements 
are open to the same objection,"since in all these forms 
the starter arm makes a sliding contact with the fixed 
contact segments. ! 

The multiple finger type of starter, in which a single 
operating solenoid closes in succession a series of fin- 
Ker contacts, forms an alternative to the constructions 
mentioned in the preceding paragraph. It has the 
advantage that an instantaneous, full-face contact is 
secured оп each step, but as at present constructed it 
Is only applicable to small H.P.s. For most normal 
Work it is necessary, if ideal contact conditions are 
desired, to employ the contactor type of starter. In 
this case а separate electrically operated contactor 
must be employed for each step, and there is conse- 
quently a tendency to reduce unduly the number of 
starting steps. | 

With the Brookhirst Solenoid Type Starter we have 
a third type of movement and ope which deserves care- 
ful consideration. At first glange a similarity:with the 
sliding contact type will be noficed ; it is operated by 


м 


a single solenoid which causes an arm to make contact 
successively with the fixed contacts. At that point, 
however, the resemblance ceases, for instead of sliding 
over the fixed contacts the bar moves towards them 
with a direct butt action. The movement and con- 
struction of the starter will be observed more clearly 
by reference to Fig. 1. The fixed contacts are of 
carbon mounted in substantial holders and slightly 
stepped in relation to the contact bar. The front of 
one of the holders is cut away and it will be seen 
that the carbons are spring controlled tco ensure 
adequate contact pressure. The first view of the 
starter shows it in the *' off " position. In the second, 
the solenoid, by a link. motion has caused the bar to 
move towards the carbons making. contact with each 
in succession. At the instant depicted it has just 
made contact with the carbon of which the holder is 
not shown. It must, be emphasised, however, that the 
contact is not made gradually but instantaneously over 
the whole surface of the carbon. The third view of 
the starter shows how the contact bar presses the car- 
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bon home against the pressure of the spring and at the 
same time makes an upward movement across its sur- 
face which is thereby cleaned. During the course of 
this movement the contact bar is, of course, making 
successive contact with the remaining carbons. 

It will be realised, therefore, that the new Brook- 
hirst design provides the important features of the 
contactor construction, viz., butt contact, under 
pressure, followed by a self-cleaning movement. Yet 
at the same timeonly one operating solenoid 15 
necessary, so that an adequate number of starting 
steps can always be economically provided. Not only 
so, however, but the timing of the starter movement is 
effected by an eddy current retarder in place of an oil 
dashpot. The solenoid plunger acting through a rack 
and a train of gears causes an aluminium disc to 
revolve between the poles of an electro-magnet excited 
by the main armature current. The eddy currents 
generated in. the disc exercise a braking effect upon it 
and upon the plunger. As this effect varies in direct 
proportion to the starting current, the retarder provides 
the vital characteristics of quick starting with fight 
loads, and slow starting with heavy loads. Unlike the 
oil dashpot, the retarder is unaffected by dirt or tem- 
perature changes, nor does it continue to exercise a 
braking effect when the starter arm is returning to 
'* off." Since the contact springs also tend to force 
the arm to '' off ’’ position, there is a positive return 
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and no possibility of the arm sticking on the backward 
movement. Apart from the automatic variation of the 
braking effect with the load, it can also be adjusted 
for normal starting conditions by regulating the dis- 
tance between the poles of the electro-magnet. As a 
controlling device, the cddy current retarder secures 
absolute reliability and yet starts up the motor in the 
shortest time compzatible with the safety of the 
operator. 

This automatic starter is usually arranged as part 
cf a complete ironclad motor-starting panel. Such a 
panel, for constant speed motors, is illustrated in 
Fig. 2, and comprises, in addition to the starter, a 
dcuble-pole circuit breaker and dvuble-pole isolating 


switch. The circuit breaker provides complete no-volt 
and overload protection under all starting and running 
conditions, and also constitutes an electrically-operated 
main switch on which the main current is always 
broken. The isolating switch, as on the Brookhirst 
hand-operated panels, is so interlocked with the doors 
that they cannot be opened or left open unless the 
switch is '' off." ‘The panel is then “© dead," and it is 
perfectly safe for the operator to make any desired 
adjustments to the switchgear. 

For variable speed operation several forms of panel 
can be provided, according to the speed-regulatine 
facilities required. Two such variable speed panels are 
shown in Fig. 3. That on the left shows the 
** Automatic Acceleration " type. The shunt reguletor 
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in this case ishand-operated, but, having once been 
set, the motor spceds up automatically to the pro 
determined speed on each occasion of starting. Thi. 
arrangement is ideal where occasional speed regulatio: 
but frequent starting and stopping are required. 
Where, however, it is necessary to vary the speed fic 
quently it is undesirable that the operator should 
require to move from his working position fer 
this purpcsc. To obviate this a panel such as that 
illustrated on the right of Fig. 3 can be employed. 
In this case the shunt regulator is of the '* Automati: 
Regulaticn " type, and the spced can be increased о 
decreased by means of accelerate or retard push 
buttons, 
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FIG. 3. 


Where desired these pancls can be arranged M 
inching " duty, so that a slow speed on setting UP 
is possible. In this case it is also possible to аи! 
the ''inching " speed within certain limits to sut 
individual conditions. The push buttons for operating 
these panels can be arranged in the most convenient 
manner for any particular duty. Where the drive? 
machine is large, several duplicate sets of buttons Са! 
bc mounted in convenient positions. Alternatively, ^ 
movable push button station can be fixed to, say, the 
saddle of a lathe. While therefore the movement an 
timing of the Brookhirst automatic starter is unique 
the panels and auxiliary devices have been thavoughiy 


ee 
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standardised with a view to giving the fullest facilities N 


without a confusing variety of designs. 
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THE DETERMINATION OF HEAT LOSS FROM or building under a steady state of heat flow. It is recom- 


BUILDINGS, WITH SPECIAL REFERENCE TO mended that particulars taken on a visit to the building or 
ELECTRICAL HEATING. read from the plans should be entered on a standardised 
- form and filed for reference, as thev will form a valuable 
ruide for the future when comparing with actual results. 

Concluded from page 193.) ipe а 4 de 
These NE 2. for the Mil ain аа, air leakage are p cepa е ie дн d ы Жы 
summarised and tabulated ready for use in the accompany- | || © “US Serve to illustrate the meth hele D 
ing schedule. Its application is as follsws sha паша described, and to point out the variance in heating require 


particulars for arriving at the transmission losses having UN So nd strain eM ign rid apu sepe ae 
been tabulated, to get at the interchange the draughtsman rire aeu ilico MO ae ugs dis Pus " 
notes mentally as follows: rst, what floor of the building ооа re ае Sea 
he is dealing with; assume, for example, it is the second pedes i Yin : ерта с 
«oor of a Чо ees bisce th i We a PS mall be is а adjaning the long walls, unheated corridor abutting the 
€ - AM c t c > © . 
galt. Жапа Goti Rh vada too floor.” The nest | 2 her short wall, cold attic above and warmed room below. 
eli - "g^ . LJ 

| Fhe heat loss is here seen to be approximately 8,000 

point to look for is the number of external walls; assume he heat loss = he pane nz season do бы. 
59 B.Th.U. per hour, or a loading of 2.35 kw., and the case 

the same to be one outer wall, which will restrict the facto; aula? ЕС le | hich id id 
to the first nine lines. Next, consider the depth, which dues oe е | pe "ow ie E “i Н, ed sis Wou бака le 
will still further confine the factor to three ped s, 'and the “aie pe ү E ез E fi E ы. Mor opas 
actual line is finallv found bv noting whether neither, either | ^" ^ ubi owe 8 


of an eight-storey office-block. It is assumed to have ап 
or both fireplace or duct exist in the room. . di" 
P extract ventilator in the corner, a warmed room on the 
ECHEDULE DE AIR CHARDEN йр ORAN short side, and corridor on the other, cold basement below 
‚А ih, 4 - J . 
and warmed rooms above, the supple ments for aspect are 
E Бер Ventes z ЧР A debited against the surfaces to which they apply, ana, on 
temal o uct or Top ooms below top floor. 4 р „ 
Wills. Moots, Dreptate, dor. эй чай at audi Ма ee MÀ the assumption that it has “medium exposure, the 10 
1 2g ft. Neither... oo 0.90 0.95 тоо 105 1.10 1.12 1.15 | per cent. supplement is added to the sum of the cooling 
p^ Either .. ооо 100 110 115 120 122 127 13° | surface losses. In this case the total loss is found to be 
I " Both Г og”. “Tiss 445 q:40 1435 Iun 147 1352 
t «ft. Neither ... 1.00 LIO 1.20 1.25 1.30 1.35 140 1.45 approximately 15,000 B.Th.U. per hour, which would be 
" ere I.J1$ 1.25 1.35 1.45 ж NIE 1406. 17065 met, for instance, by an electric hot-water radiator of 5.0 
" L30 144 1.55 1:5 100 12472 182 140 
I 2ft. Neither n ido 1.50 1.60 1.65 1.70 1.75 1430 kw. loading, or tworadiators of 2 2.5 kw. ts which would allow 
AC" Either 1.45 1.60 1.70 1.80 1.90 1.97 2.05 2.10 nearly 15 per cent. extra for interrupted heating. 
I " Both 1.65 1.80 1.95 2.00 2.10 2.22 2.30 2.40 uiii: 2. 
1 24Íft. Neither ROC 1.76 12 1.30. 3:35 41.40 147 1.54 
: " Either 1.20 Чо, Л 290: F555 1.02 2570. ту» 
2 а Both 1.35 1.50 1.60 1.70 1.75 1.85 1.90 1.95 
2 ft. Neither L30 - Taq. 0x55. “05. 20 13237 L2 тл 
3 » Either 1.50 1:65 1.80 1.90 1.95 2.05 2.10 2.17 
2 5 Both jü 14804 2:06 310 240 X340 240 3.50 
2 I21t. Neither 1.65 1.80 1.85 2.00 2.10 2.22 2.30 2.40 
2 а Either 1:065 2.05 445. 2:35 244 2.50 260 2.70 
2 is Both 2,10. 3:30 2.55 2.65 2:75 2.88 205 305 
3 4ft. Neither... 1.40. 2.340 tas 3.90" E45 1,53. L20 ТБ 
3 " Either € 1.35 1.50 1.60 1.70 1:75 1:85 1.90 1.95 
j " Both TP 1.57 ) 2.75. 1.00 1.07 2:09 2:35 2:20 2:30 
3 ft. Neither... i.50 2.69 2.80 1.90 1.94 2:05 12.10 2.17 
3 " Either vi 1.65 1.50 1.95 200 2.10 2.22 2.30 2.40 
3 " Both a 1:95 2.15 2.30 2.45. 2:55 2.65 2.75 2.85 
3 nft. Neither... 187 2:05 2:20 2.35 2.45 2.55 2.62 2.72 
3 „ Either if: $3? Zao BSS 2.90 2.898. жос $04 ЗЛ 
3 bp Both ads 247 2.90. 32600 3,30 4.25 3,35 3.50 14 


which summarises these considerations, members will be 
in Possession of data and methods which conform to modern 
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It 15 hoped that with the schedule of air interchanges 
practice in estimating the amount of heat lost from a room | 
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QUICK MAKE AND BREAK TUMBLER ‘QUARTZ FOR ELECTRICAL PURPOSES. 
SWITCHES. ——— 
The excelient mechanical properties of quartz and iis 


We have just examined the latest production in 
tumbler switches from the old-established firm of 
J. Н. Tucker and Co., Ltd. (King's Road, Tyseley, 
Birmingham). lt is a quick make and quick break 
switch with positive make and complete positive break. 
Since the first patented pattern of '' Tucker "' quick 
make and break switch was introduced in 1914, many 
models have been placed on the market, but the newest 
design is а marked advance on ‘previous models in 
that make and break are really complete and positive. 

The spring is of the compression type, enclosed in 
a specially designed chamber forming in itself a com- 
plete ‘‘ spring unit." In the unlikely event of the 
spring breaking, it is still contained within the chamber 
and continues to function. | 

A direct drive (quite apart from the spring or the 
spring chamber) is obtained from {һе switch ‘‘ dolly ” 
to the contact arm in such a manner as to cause the 
latter to travel its full extent in either direction, and 
the switch can consequently be placed in its correct 
“on” or '' off" position, even if the entire spring 
mechanism is removed. This was shown to be so by 
testing a switch from which the '' spring unit" had 
been removed. 


NEW '' TUCKER ” Quick MAKE AND Quick BREAK 
TUMBLER SWITCH. 


In addition to the features already mentioned, there 
are many minor improvements embodied in this new 
'* Tucker " production. The contact clips are specially 
designed to give even contact to the switch arm, and 
are of flexible hardened copper permanently fixed in 
their correct position by heavy brass clamping plates. 
To prevent the possibility of arcing across the contacts, 
an exceptionally high and wide dividing wall of 
china has been placed between them. The contacts 
are placed well away from the switch bridge and cover 
so that arcing on to any dead part of the switch is 
impossible. 

With the object of obtaining a clear wide break, the 
cable clamping screw in the terminal has been reversed, 
so that it is impossible for this to shorten the arcing 
distance when the switch breaks, as it does not project 
towards the contacts. The reversing of this screw 
will be appreciated by contractors generally, as it gives 
ample room for manipulation by: ап ordinary screw- 
driver without the risk of damaging the china. 

In conclusion we might mention that the construc- 
tion of the whole switch is extremely: simple, and the 
mechanism a combination of robust parts. Even the 
dolly pin and other rotating parts have properly 
machined pivots and screws, and the switch, in short, 
is sound mechanically and electrically. 


low temperature coefficient of expansion—which 
makes it practically impossible to crack quartz by 
sudden heating or cooling—have been known for many 
years past, and this material would doubtless be used 
much more extensively but for the difficulties expen- 
enced in working it into the desired form. Besides 
being used for chemical utensils of all descriptions, 
quartz is used for the bulbs of high pressure mercury 
vapour lamps, in which the vapour is raised to a much 
higher temperature than could be withstood bv glass, 
and consequently yields a whitish light, instead of the 
pronounced green which is characteristic of the 
ordinary mercury arc. Another electrical use for 
quartz is to be found in the quartz tubes used as 
supports for nichrome wires in certain electrical heating 
and cooking apparatus. The wires are operated at 
bright red heat and the quartz or silica tubes fom 
an ideal support, combining as they do the tra 
parency of glass with mechanical strength and freedom 
from cracking. Recently, quartz tubes have bem 
employed as insulating sheaths for the traverses of ой 
switches and, now that improved facilities are avall- 
able for working this refractory material, it seems 
probable that quartz will be applied advantageously in 
many services where porcelain, micanite, or special 
fibre products have hitherto been employed. In tough- 
ness, imperviousness to moisture, and resistance 10 
heat, quartz offers a combination of properties obtain- 
able in no other electrical insulating material. The 
use of quartz tubes in small electric furnaces and as 
a sheath for thermo-couple or resistance thermometer 
wires are familiar applications, and another useful 
application has been found, viz., the use of quart 
linings for tubular fuse handles. Such linings have 
permanently high insulating value and are quit 
unaffected by the heat developed when the fuse blows. 


ALLOY STEELS FOR DYNAMOS AND 
TRANSFORMERS. 

Recent research shows that vanadium is similar to 
aluminium and silicon as regards its influence on the 
magnetic properties of iron. In other words, 
vanadium-iron alloys of suitable composition have high 
permeability, high saturation flux, and low hysteresis 
and eddy current losses when subject to alternating 
magnetic field. It remains to be seen whether the 
vanadium alloy will be able on technical and com- 
mercial grounds to supplant the well-known silico 
steels which are now used so extensively—and which 
must have saved many millions of pounds by th 
reduction which they have made possible in the со 
losses of dynamos and transformers. In high speed 
turbo-generators there is a growing tendency to employ 
low-nickel steel for the rotor core; this, being the field 
system, is not subject to'alternating flux, and the high 
mechanical strength of the nickel-steel is a valuable 
feature. 

[эеле езт == 


Anglo-Swiss Wireless.—A new high-speed commercial wireless 
service between Switzerland“and England has been inaugurate 
by the exchange of complimentary messages betwecn the 
President of the Republic and the King, and between Angle 
Swiss commercial and social organisations, journalists’ assoclt- 
tions and other bodies having interests in the two countrics. 
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The Complete Cleaner 


is supplied with eight attachments, and it gets the dua and 
dirt out of everything in the house. In addition to cleaning 
carpets and rugs, it cleans and dusts books thoroughly, 
cleans clothing and furs, speeds up the drying of clothes, 
clears the room of smoke and fumes, and has many other uses. 


SUNCO TORRINGTON 
ELECTRIC CLEANER || 5 12 12 0 
This offer represents just the £nest value in 


cleaners ever offered. Absolutely new and in wit h eig ht 
perfect condition, they are being sold at this attac hments 
specially low Shure simply because we as 


sole wholesale distributors of another electric 


cleaner do not wish to stock the two types. There’s a reason 
The quantity available is strictly limited to 


present stocks and cannot be repeated. Б for it 


Telegrams : 
demone Secabılis, Ох, 
(4 lines) ondon. 


RIZAL Me o m Da a AATA 
118-120, CHARING CROSS ROAD, 
LONDON,-————— ————————W.C.2. 


TAKE ADVANTAGE OF THIS SPECIAL OFFER TO-DAY ! 


IN THE COUNTRY HOUSE. 


Country homes, clubs, hotels, etc., in isolated places can 


have all the cotnforts of Electric Light and Power from 
small, self-contained plants. 


The battery carries the burden of the load on these plants. 
It is the heart, the vitals, the mainstay of the whole system. 


Get the right battery first time. Chloride batteries are 
specially designed for this work. The largest factory in the 
kingdom making Storage Batteries only, and the widest 
organisation for the care of batteries in service is at the 
back of every Chloride battery sold. 


ELECTRICAL STORAGE 
COMPANY LIMITED. 


| Г 
Clifton Junction, 57, Victoria St., ] 


Manchester. | London, S.W. 2 
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ADOPT THE BEST PRACTICE ——— 


BY INSTALLING 


HART BATTERIES 


LOW COST OF UPKEEP 
STEADY LIGHTING 


FREEDOM FROM 
BREAKDOWN, 


HIGH EFFICIENCY 
LONG LIFE 
EASY TO MAINTAIN. 


Hart Batteries have di tinct advantages over all 
other makes. — The superiority of Hart Cells 
is responsible for their extensive use 10 
central Stations, Private Installa- 
tious and gencral purposes 
of all kinds 


HART ACCUMULATOR CO, L'? 
MARSHGATE LANE, STRATFORD, LONDON, Е.15. 


Breaxcn OrricES AT— 


LONDON  .. we .. 36, Victoria St., S.W.1. BIRMINGHAM .. 30, Newspaper House. 

A 2. 174, Corporation Street. 
GLASGOW os oe ee 107, Wellington Street. PRISTON .2 27, Victoria. Strcct. 
MANCHESTER s ws 4, Victoria. Bridge. BELFASE 241, Chichester Street. 


MANUFACTURE AND STOCK 


WATER LEVEL 


INDICATORS, 


- ^ i 4 
Р T “ZL j , 
50 » 
+ 

-— є 
Ф© e, URET А ТНОмь», 
‚с Е oO» 
* ï 


- ERE j 
AMPERES A 


NN, е Z RECORDERS & 
NV P ALARM CONTACTS 
(aan: For Reservoirs and Impounding Tanks. 


SEWAGE AND 
STREAM RECORDERS 
For Filter Beds, «tc. 


5 


Measuring 
] -truments, | 


The N.C.S."IDEAL" AMMETER ELECTRICAL. 


For Large Power Producers and Users. „з — 
This instrument is not the usual modcrate-priced commercia ammeter. It FOR SHOWING FOR 
is something altogether superior. It costs us more to make—and will cost AT A WORKING 


you more to buy—but it will stand a momentary sixty-fold overload. It is 


extraordinarily dead-beat owing to its special construction. Incidentally it DISTANCE 
= ` 4 "vr 


has the lightest movement of its size on the market. The pivots are easily 
removable for repolishing. The scale is approximately logarithmic, so that 
an overload of double the norma! current can be observed, and at the same time 


the regular scale reading is not impaired. This instrument is spring-controlled 
It is housed iu an 8* dial open-tronted case to 


LARGE STOCK ! PROMPT DELIVERY : 
Send for Catalogue ‘6E.” 


CENT & CO., LTD., "raros LEICESTER 


Lor don :— 25, Victoria St., S.W.1. 
Newcas!le-on- Tyne :—'* Tangent House,’ 


and can be read in any position. 
match our “ IDEAL” '* Power Factor Indicator " and ** Rotary Synchroniser 


These instruments are also “ IDEAL." 
REDUCED PRICES ON APPLICATION 


NALDER BROS. & THOMPSON, Ltd. 
97a, Dalston Lane, Dalston, LONDON, Е, 8. 
Telegrams : Tolesbonet: 
“ OCCLUDE. KINLAND, LONDON." DALSTON 2365 (3 ines) 
Авеш». тейік. S. Lee, 38, Market Street, Sydney; N.S.W. 
3ahuer Lawrie and Co., Calcutta. 


Greaves, Cotton and Co., 1, Forbes Street, Bombay. 
Samuel Brown, Ltd., Johnston Street, Wellington, New Zcalend.. 


Ernest Demoly, 43, Rue de Trevise, Paris. 


‚52, Blackett 5” 


Ta ee 
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TO OUR READERS. 


Erm»cTRICITY is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalla and Newsagents on that day. It 
has а very large sale throughout the United Kingdom, as well as 
in the British Colonies and Abroad. 

Questions to which an answer is required must be accompanied by a 
2d. stamp for reply. When considered of sufficient interest, the answer 
will probably appear in the paper. 

New advertisements for the displayed columns and alterations to 
existing ones must reach the publishing office not later than 
the first post Tuesday morning, in order to be in time for the 
issue of the following Friday. This is important. Rate quoted on appli- 
cation. Subscription : 173. 6d. a year, 0s. balf-year, 4s. 6d. a quarter in 
advance, postage prepaid in the United Kiugdom and abroad. 


All remittances payable to the Publishers, S. RENTELL AND Co., LTD. 
36-39, Maiden Lane, London, W.C.2. ‘Telephone, No. 2400 Gerrard. 


Current Topics. 


Even trades unionists, as a whole, will be familiar 
with the fable of the man who killed his goose which 
had contracted the valuable but un- 
Killing the Goose. natural characteristic of laying golden 
eggs. In his greed and curiosity to 
ascertain whence came the regular supply of golden 
Easter offerings he sacrificed his goose, and, incidentally, 
put an end to any further supply of unearned increment. 
Such, by way of analogv, is the situation facing the 
electrical workers of to-day if they persist in one or 
other of the provocative actions which hold up contracts 
and make it difficult, if not well nigh impossible, for 
electrical industrial development to proceed. The 
notorious Chelmsford dispute is a case in point. Because 
a house had been wired for clectrical service by non- 
union labour, the unionists in the employ of the local 
supply authority refused to connect the premises. The 
undertakers were duly sued by the would-be consumer 
for breach of contract to supply, and a test case is now in 
process of hearing by the National Whitley Council. 


The whole trivial and intensely irritating situation 
arises out of what is at bottom the action one might 
expect from a peevish child. “ You won't join our 
union, so we won't wire your house for electricity.” 
Dog in the manger is not in it, and this in a free country 
where every man is presumed to have the right to 
determine his own affairs. Compulsory trades unionism 
against the better judgment of the individual is fore- 
doomed to failure, and I very much regret that such 
tactics should be so intimately associated with the 
electrical branch of industry ; it does not indicate a 
very high order of intelligence or reasoning power on the 
part of the majority of electrical workers that this sort 
of thing is permitted to exist in an otherwise well- 
ordered community. In any event, what is the natural 
result? Assuming the extremists carry the day and 
win a decision in their favour, the Union concerned 
practically assume a dictatorship over the industry and 
Would possess power to hold up any work of which they 
did not approve. 


This would set a very definite limit to the amount 
of permissible wiring, militate against the more wide- 
Spread use of electricity, and still further retard tlie 
electrical development of the country as a whole. 
From the workers’ and unionists’ point of view it is 
the very worst possible thing that could happen, The 
Бгеаќег the development, the more work to be per- 
formed aad the greater the amount to be distributed as 
Wages. The longer organised labour maintains this 


peevish policy, the longer it will have to wait for that 
trade revival and accompanying prosperity which 
brings employment in its train. I am not a untonist— 
on the other hand, I am proud to own many hard- 
working and intelligent friends who are unionists—but 
I am quite experienced and skilled enough to wire my 
own house if I so desire, and I maintain that such is my 
night. If I wish to install electric light or power and 
wire my house as a hobby, what is to prevent me? I 
am a free citizen and pay my rates and taxes. Mv 
unionist friends admit the truth of my argument and 
are quite willing to do, in their own homes, work which 
does union plumbers and carpenters cut of jobs. Why, 
then, should I be dictated to by a body of men who 
would not get the job in anycase? For of this I am 
certain, that, if I were refused a supply on similar 
grounds, I would do without rather than surrender my 
rights of citizenship. 


What is the matter with clectricity supply in Liver- 


pool? The city has never shcwn any particularly pro- 
gressive pclicy in connection with its 

Backward electricity undertaking, a fact which 
Liverpool. probably helps to explain the oppoesi- 
tion to the Bootle amalgamation 

scheme. A resident informed me quite recently that he 


had taken a flat and was desirous of obtaining a supply 
of current. He made the usual application to the 
Corporation Electricity Supply Department, and 
received a formidable document setting out at con- 
siderable length the many “ conditions " under which he 
would be granted the inestimable privilege of having 
the premises connected. It was not this terrifying 
document which dissuaded him, however, for on en- 
quiring the cost of a house service he was informed that 
he would have to pay no less than £20. With cables 
passing the garden gate and a run of about five yards 
to the front of the house, this strikes me as extortionate, 
and only another way of informing this man that his 
business was not required. In any event he thought so, 
and abandoned the idea at once, 


In another case, also in the Liverpool supply area, a 
service was required for a small works situate some 
distance from the nearest main. Here the Corporaticn 
agreed to run at least five times the length of service 
cable required in the former example, take the service 
mains into the building, and fit double-pole terminal 
fuses for an inclusive sum of £19 10s.! So very con- 
sistent, isn't it ? Comparisons are odious, but it would 
appear evident that in Liverpool the small consumer is 
not wanted; he is more durned trouble than he 15 
worth in profit on electricity consumed, and the Corpora- 
tion will have none of him. The objectionable part 
of the business is that thev don't tell him so outright ; 
instead they quote a prohibitive fce for enlisting him as 
a consumer and literally * freeze’ him out. Liverpool 
would appear to offer a fruitful ficld for investigation by 
the Electricity Commissioners, if they have any Juris- 
diction in these matters. 


JOHN E. RAWORTH & MOSS, 


75, Victoria Street, 
, WESTMINSTER, S.W.1 Chartered Patents Agente. 
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That the “ Brighter London" movement might 
profitably be extended to the suburbs would appear 
evident from the following extract 
* Ag Ithers See from an article in a Chicago paper 
Us.” -— penned by an American visitor to 
London :—“ While we in America 
are continually calling for more light and are not happy 
until we get it, many quite important districts of 
London appear to revel in the possession of semi-dark- 
ness. There are thoroughfares in London which blaze 
with light and put to shame our ‘ White, ' Silver ' and 
* Golden Ways,' but these are to be found only in the 
central or business districts. Penetrate into the sub- 
urbs, and you will find that the respect for ancient 
lighting methods, which would not be tolerated in a 
second-rate American township, are still cherished. 
Ugly posts, often lacking a coat of paint, old-fashioned 
lanterns, antiquated burners and inferior quality gas— 
these are the leading features ; and if some of Dickens’ 
characters could come to life, they would undoubtedly 
find themselves amid congenial surroundings reminiscent 
of the so-called ‘ good old times.’ Even some of the so- 
called ‘fashionable’ squares rejoice in lamps which 
would seem to belong to В.с. Why this dislike to bright- 
ness and to modern lighting methods? Why this 
affection for gloom ? " And echo answers—Why ? 


of the I.E.E., but also the large number of employees 
on the staffs of members of that Institution, andof the 
staffs of manufacturing concerns who were not qualified 
to be members of the I. E.E. 

In moving the adoption of the Report of the Com- 
mittee and the Accounts, Mr. Highfield pointed out the 
gratifying increase in Membership of nearly тоо. The 
sum of £3,707 had been invested in the course of the 
year, bringing the total investments at cost to £18,063. 

Although every person who was qualified for assistance 
had been helped, the number of those helped and the 
amount given in grants was still small, but none the 
less it was more than double that paid out in the 
previous year, and the largest amount paid out since 
1915. | 

The retiring Members of the Committee were all 
re-elected. 

Messrs. Price, Waterhouse & Co. were reappointed 
Hon. Auditors and a hearty vote of thanks was pass 
to the Electrical Press for the valuable assistance the 
had given to the Institution. | 

Votes of thanks were also passed to the Honorary 
Solicitors, the Institution of Electrical Engineers and 
the Hon. Secretary, and the meeting concluded with a 
vote of thanks to Mr. Highfield for presiding over it. 


My contemporary, Municipal Engineering, raises a INDUCTION-TYPE SYNCHRONOUS MOTORS.’ 
very important point in connection with the con- 
struction of modern concrete build- 

Architects, ings—viz., the lack of provision by 
Please Note. the architect and builders of accom- 
modation for subsequent pipes and 

electric wiring. It no doubt very often happens in the 
erection of concrete buildings, especially when they are 
built with special rapidity, that suitable provision 1s 
not made for the necessary electric mains, steam ог hot- 
water pipes, and so forth. The result is that a great 
deal of extra work, involving ‘the destruction of the 
superstructure, has to be subsequently undertaken. If, 
however, this point be carefully considered while the 
building is being designed, both time and money will be 
saved, in addition to preventing electrolysis and surface 
disintegration by having to cut into the finished con- 
crete. Probably the best method of dealing with this 
question is to leave cored holes at convenient intervals 
through all concrete beams, so that either hangers can 
be fixed through them or the smaller pipes can be 
passed through. 


Bv L. Н. A. Carr. 
(Concluded from page 203.) 

| CONTROE AND SWITCHGEAR. 

Each synchronous induction motor is provided with is 
cwn exciter. This practice should be adhered to, asit 
makes cach set self-contained and more fool-proof thu 
if a separate source of excitation were used. 

Fig. 1 shows in skeleton form the most usual arm 
ments of the switch and control gear for various alternate 
types of secondary winding. In all cases the sequence ul 
operations is as follows :— 

(1) The main switch is closed. 

(2) The rotor starting resistance is gradually cut out 

and short-circuited. 

(3) The rotor circuit is momentarily interrupted. 

(4) The rotor circuit is closed on tha exciter. 

(5) The exciting current is adjusted, if necessary, fo м 

the desired leading power factor. 

A single-switch (Fig. 1 (a)) for single-phase rotors has beet 
developed by one manufacturer to carry out in the corre 
sequence all the operations necessary after closing the main 
switch. This method of control has the disadvantage ш 
synchronisation is attempted with all resistance in the m 
circuit, i.e with a very weak synchronising field. 

In the case of three-phase rotors it is usual to em 
switchgear built up of standard apparatus consisting esse 
ally of a liquid starter, and sheet-iron panels containing Ù 
rotor change-over switch, exciter shunt regulator, 2 
switch, etc. | 

Fig. 1 (b) represents the arrangement sometimes adopted | 
for small machines where the starting voltage сап © 
limited to 1,000. Here a single-pole change-over switch 5 ` 
sufficient, and it will be noticed that the exciting curre 
passes continuously through the short-circuiting contacta 
of the liquid starter, which must be made suitable 1Y 
carrving it. "T 

Fig. 1 (c) is the standard arrangement for star woun, 
rotors, and in this case a 3-pole changeover switch е 
used, thus entirely isolating the exciter during the startin 
period, and the iiquid starter during the running X". 
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ELECTRICAL TRADES BENEVOLENT 
INSTITUTION. 


av 


The Annual General Meeting of this Institution was 
held on April 24th, at the L.E.E., and Mr. Highfeld, 
President of the І.Е.Е., was]injthe chair. 

At the opening he mentioned that it was a great 
pleasure to preside over the annual meeting of the 
Electrical TradesjBenevolent Fund, because he appre- 
ciated the way іп) which this Fund and the Benevolent 
Fund of the Institution of Electrical Engineers, were 
acting hand in hand. The two funds were clearly 
desirable, and by working harmoniously together 
were able to assist not only those who were members 


* Abstract of Paper read before the I.E., E. 
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rotors. 

Figs. 1 (e) and 1 (f) show arrangements for double-circuit 
rotors, mesh and star respectively, where only one circuit 
is used for starting, but both circuits are used in series 
for direct-current excitation. 

lt is standard practice to fit interlocks on both starter 
and change-over switch so that the main switch cannot 
he closed unless these are in the starting position, but 
these refinements have been omitted in Fig. 1 for the 
sake of clearness. А 

Automatic starting by means of contactors has been ѕис- 
cessfully applied to the synchronous induction motor, 
additional contactors for synchronising being the only 
fundamental difference between such starters for synchron- 
ous induction motors and those for plain induction motors. 
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“ INVERTED " MACHINES. 


It is quite possible theoretically to make an "inverted " 
machine, that is to sav, to connect the supply to the rotor 
and use the stator as a secondary or exciting member. 
lhis has the advantage that the high-tension secondary 


‘voltage induced at starting is produced on the stationary 
2 and not on the rotating element. Further advantages are 
~ the greater amount of space on the stator for the exciting 


winding, and the possibilitv of series-paralleling the secon- 
_ dary winding at the start without the complication and ex- 
Pense of extra slip-rings. This type of construction has 


~ already been applied to several machines, and it appears 


i- Mobahle that in the future this practice will be extended, 


^ farticularly in connection with large machines for low-ter- 
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| EFFICIENCY. 


The efficiency of the synchronous induction motor with a 
ading power factor of o.9 is usually a little below that 
of the plain induction motor. As a cule the difference is 
not more than 1 per cent. The increased losses are due 
0 the extra excitation necessary to give the required 
overload capacity, although this increase is partly offset by 
the reduced stator loss when the power factor is higher 
an that of the induction motor. 

ere is frequently a further reduction in losses due to 
the observed fact that the core loss of a synchronous induc- 
"^"^ mator when running synchrónously is less than that 
. € the same machine when running as an induction motor. 
is. however, has been proved only in the case of motors 


; With three-phase rotors, and probably does not hold good 


"T single-phase or two-phase rotors. 


Tig. 1 (d) is similar, but is for use with mesh-connected 


(а) (6) 
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PRICK. 

It is impossible to state a hard and fast rule for the 
difference in price between the plain induction motor 
and the synchronous induction motor, as this depends on 
so many different conditions, but it may be said that the 
price of a synchronous induction motor having a power 
factor of o.9 is about 25 to 4o per cent. higher than 
that of a plain induction motor, all accessories, i.e., switch- 
gear, exciter, etc., being included. This figure would, 
however, probably be considerably exceeded in the case of 
machines below ‘100 h.p. 

The following comparison may be made between a 
synchronous induction motor at о.о leading power factor 
and an induction motor at o.9 lagging power factor: The 
induction motor takes a magnetising component of 48.5 
Куа per тоо kw. input, while the synchronous induction 


> 


(с) 


Fic. 1.—RoOTOR AND STARTER CONNECTIONS. 


motor gives out a magnetising component of 48.5 kva., that 
is, the advantage of the latter over the former is 97 re- 
active Куа. To obtain this, the first cost of the machine is 
increased some 33 per cent., or, roughly, the capital cost 
per leading kilovolt-ampere is one-third of the capital cost 
per kilowatt, while, since the extra loss is only 1 per cent., 
the apparent efficiency of the leading component is of the 
order of 99 per cent. 


SUITABILITY. 


On account of the power-factor-correcting duty of the 
synchronous induction motor, it is most suitable for use 
in connection with drives where it will be required to run 
continuously, when, although the load may be varying, 
the power-factor correction still continues. Many machines 
of this type have been built in this country during the 
past few vears and have been successfully applied to a 
number of different duties. The drives most favoured bv 
operating engineers appear to be compressors, fans and 
pumps, for which these motors are most eminently suit. 
able, and the majority of machines hitherto built are 
probably included in this group. At the same time they 
have also been applied to a number of miscellaneous duties, 
e.g., driving generators, line shafts, etc. 


SIZE. 


Below 80 or 100 h.p. the relatively small amount of 
leading kilovolt-amperes obtained and the increasing relative 
cost of the synchronous induction machine render it less 
popular, although machines as small as 60 h.p. have been 
put into commercial use. The real field for these machines 
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may be said to be from 150 h.p. upwards. The size to 
which they can be built appears to be practically unlimited, 
although the largest that has, up to the present, been 
buiit in this country is, to the best of the author's know- 


ledge, 1,125 h.p. 


 — 


THE BIRMINGHAM AND DISTRICT ELECTRIC 
CLUB. 


The final meeting of the winter session was held on 
Saturday, April 8, when a paper was read by Mr. V. H. 
Pearson (Member), on Marine Salvage. During the late 
war Mr. Pearson personally assisted at the salving of over 
twentv ships, so that his reminiscences and experiences were 
interesting and at times thrilling. 

The lecturer explained at length the various methods 
used and gave a detailed account of the combined electric 
motor and pump which plaved such a large part in the 
work, and without which many of the salvings would have 
been infinitely more difficult, if not impossible. 

The lecture was illustrated bv a large number of lantern 
slides illustrating various stages of many of the ships 
being salved and was one of the most interesting to which 
the Club has had the pleasure of listening lor a long 
period. 


STANDARD CURRENTS FOR ELECTRICAL 
| APPARATUS. 


Reference to апу manufacturer's catalogue will sw 
that the accepted current values for successive sizes or 
ratings of any electrical machinery or apparatus differs 
more or less widely, even though the total range of current 
values be the same, and even though several instruments, 
machines, switahes, etc., have to be used in series and 
then carry the same current. It is obvious, of course, that 
an instrument should have a full-scale current considerably 
in excess of the normal load current, and a similar con- 
sideration applies also to other pieces of apparatus, but 
this requirement сап generally be met satisfactorily bv 
using the next higher current value in the series. 'There 
is a strong case to be made for the adoption of a common 
series of current values for all electrical apparatus, and we 
learn from the  Elektrotechnische Zeitschrift that the 
German Electrotechnical Association (the V. D. E.) is pre 
paring to standardise such a series of values. 

A very convenient basic series is obtained by proceeding 
from 1 to 10 by ten steps, each value in the series being 
V ses, 1.25 times the preceding value. The series of 
values thus obtained is extended above то by multiplying 
by 10, 100, 1,000, etc., as may be necessary. If five steps 
between 1 and 10 is considered to be sufficient for any 
particular apparatus, it is only necessary to omit alternate 
terms from the basic series, and we are then left with 
values each of which is 1.6 times the preceding value. 
On the other hand, if a finer gradation is required, we 
may obtain tweniy steps by making each value У,у, 1.е., 
1.12 times the preceding one. A particularly useful feature 
of the three series thus obtained is that all the values in 
the ten-step series are also values in the twenty-step series ; 
also, the values in the five-step series are in the ten-step 
series. Again, starting from апу value in the ten-step 
series we reach exactly twice this value at the third step 
further on; this is a useful feature in arranging for series- 
parallel groupings of apparatus. . The actual series ob- 
tained on the above bases are:—Twenty Steps, 10, 11.2, 
12.5, 14, 16, 18, 20, 22.5, 25, 28, 32, 36, 40, 45. 50, 56, 64, 
го, So, 9o, 100; Ten Steps, 10, 12.5, 16, 20, 25, 32, 40» 2% 
64, So, 100; Five Steps, то, 16, 25, 40, 64, 100. | 

A certain amount of temporary inconvenience would 
doubtless arise from the introduction of such a universal 
standard series of current values, but there is little doubt 
that it would be repaid amply bv the economies ultimately 
effected. 


OIL FUEL DURING THE COAL STRIKE. 


Before a full attendance, with Mr. E. W. Moss in the 
chair, Mr. E. F. Hetherington (North Met. E.S. Co. 
held the interest of the LE.E. Informal Meeting on th- 
20th ult., in opening a discussion on “The Emergency Us 
of Oil during the Coal Strike." Exhibits of the princi! 
makes of oil burners were examined with the close 
attention by the members at the close of the meeting. 

Mr. Hetherington described his experiences with an 
extemporised oil-burning equipment on two 15,000 lb. per 
hour boilers from which the 7 ft. chain grate stokers were 
removed, the ash pits being floored with broken firebrick: 
and dashes to form part of the combustion chamber. Ihe 
oil was heated bv a steam heater connected to the rang 
with outlet piped to the feed water heater; bv means cf 
wide scale thermometers the firemen kept the oil tempera 
ture between 1709 and 185° F. The boilers were workrd 
for three months at full capacity for 24 hours without tuv 
trouble of any kind. "Ihe human element proved a difficult 
because the firemen naturally turned on an excess of oi 
when steam was low; it was afterwards made clear that the 
correct proportion of oil and air gave the best results It 
was found that oil provides a greater scope for waste than 
coal. The respective calorific values of oil and coal wer 
considered; no more than по per cent. of CO, could be 
obtained where combustion is complete owing to the high 
percentage of aqueous vapour in the exit gases, due t? 
hvdrogen in the oil. 

Emergency oil firing installations had not shown a ver 
high ећсіепсу, and central station men, on that accoun, 
are disinclined to talk about results. With a complete nw 
job, oil offered advantages both in capital outlay and labour 
charges. Comparison figures taken with oil at 835. рт 
ton and coal at 30s. showed that the cost of evaporating 
1,000 Ib. of water is 75 per cent. greater with oil; for th 
latter to compete with coal its price would need to be 3» 
per ton. If the boilers are to be worked continuously, ч 
at present is nota paving proposition, In a station le 
purely lighting load where peaks may occur, oil firing | 
show to great advantage, but in a station with 2 iW 
running load factor the installation. of oil may not ®™ 
worth while. xd 

In the discussion, Mr. J. R. Bowden (Hackney) deal 
his experience in the equipment of four 10,000 and ” 
12,000 lb. boilers with oil firing. There were no steamin. 
troubles, but the firebrick was a great difficulty, Fourteen T 
cent. CO, could be maintained as an average. The A 
cost for six boilers with a 5o-ton storage tank, P : 
plant and pressure equipment was £.2,500 The installat 


А . Н ath 4 
was now permanent and operated in conjunction WA. 
coal-fred boiler house; it was always possible to rad 


steam in a few minutes in an oil-fired boiler wht 
been shut down a number of hours. - and Me. 
Several speakers referred to firebrick troubles, JT 
L. M. Jockel suggested carborundum. Mr. Nevil m 
explained the difficulties in ascertaining the net s " 
value of fuel oils; there was, as a fact, one gross уа M 
many net values. As a rule furnaces were designe 
the particular class of fuel used in them. | sas 
ее dust could be burned, but only because the jus 
designed for the purpose. Mr. R. J. рр ro the 
that the success of oil firing in the Navy was 2nd 
mounting of the firebricks in the form of iles angi 
wav which allowed ample freedom for moveme 
expansion. | 
Other contributors to the discussion. 
Marshai (Scareb Burner Co.), C. L. Lipman, ] ae 
A. Scarborough, A. С. Hilling and H. L. T the poin 
Mr. Hetherington, in his reply, dealt sees ү чн 
raised and said that the rest of the boilers re m convert 
now working on coal, but that three others % 
ermanent oil firing. ‚ . 
The meeting was one of the most interest! 
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Questions and Answers by Practical Меп. 
RULES. 


QUESTIONS : We ènrite our readers to send us questions, preferably on technical 
praters that kare arisen in actual practice. Questions irhich we consider of 
фсе interest to our readers will either be replied to under © Answera to Corre- 
пела " or replies will be invited from our readers. One shilling will be paid 
jar the question which we select for competitive replies in this column. 

ANSWERS | A fee of 108. will be quid for the answer which we consider shows 
the sreatest merit, and 5x. for the one we select пх second Беж. [n judging the replies, 
vaportance will be attached to clearness and conciseness, as well ax accuracy. The 
Lauar reserves the right to make no award, or to accept only one reply, if, in hix 
vanum, the ansicera received do not possess sufficient merit. Competitors desiring 
the ees of their manuscripts, uf unaccepted, should enclose stamped addressed 
(n Ope. 

Write on опе side of the piper only, and if diagrams are sent, draw them on a 
emirate sheet of paper attached to the manuscript. Competitors may adopt a 
“num de plume," but, both in the case of questions and answers, the competitor's 
real name and address must be aent with the manuscript ax a guarantee of dood faith. 
Novorrespondence will be entered into with regard to successful replies. The Editor's 

dmon ts fina. 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
fur ните Cho icin the first or second prize the most times during the next twelve 
Nw, 

The words '* Questions and Answers" or '" Q” and '* A” should be placed. at 
te top left-hand corner of all letters intended for this column. 


_ QUESTION NO. 139. 

Can anv reader give me details of a leakage indicator, 

or device, which will enable me to determine the exact 
circuit upon. which a fault develops? Mv plant is 440 volts, 
yphase, 50 cvcles, stepped down through transformers for 
Aghung.—'* H. H. COSGROVE.” 


QUESTION NO. 140. 

1 am very shortly going out to Cuba where, I understand, 
the whole of the sugar machinerv is electrically driven. 
Can any reader give some details about the electrical 
equipment of a sugar estate 7—'* PLANTER,” 
(Replies to Questions Nos. 139 and 140 must be received 
not later than May 27, 1922.) 


Answers to Questions. 
QUESTION No. 131. 

I wish to purchase a то ampere prepavment meter for 
use on a 220-volt D.C. supply. Can any reader advise me 
upon the best tvpe to buv? I would like a few details 
about its operation and the necessary precautions to be 
taken when fixing it.—" WIREMAN." 


ANSWER TO QUESTION NO. 131, 


The first prize (10s.) has been awarded to '* S. J. Berry- 
man” for the following reply :— | 

An eiectrical prepayment meter is fitted with an automatic 
‘lotattachment, so made that until a coin his been inserted 
In the slet and the handle turned, current is unable to flow 
In the circuit. What takes place is a cireuit switch in the 
meter is closed, and produces a displacement of the pre- 
тепе mechanism to a predetermined extent. When 
turrent is being taken the meter is in operation, the pre- 
Payment mechanism being gradually restored to its original 
condition, This condition is attained when an amount of 
, Current has been consumed corresponding to the value of 
, Me coin or coins inserted, and the circuit switch opens 
automatically, 

Ihe “ Mordev-Fricker Electrolytic Prepayment Meter ” 
бой of an electrolytic cell. fitted with an automatic 
Set attachment. The cathode is fixed permanently in the 
electrolyte. The anode consists of a thin copper ribbon 
9 strip, wound on a drum and mounted above the cell. 

€ prepayment attachment feeds the strip into the cell 
loa denfiite extent when a coin is inserted and the handle 
tamed. The cell being in series with the circuit, current 

ows on the anode being immersed in the solution. On 
Me passage of current through the meter, the anode is 
gradually eaten awav from the bottom upwards, the copper 
being deposited on the cathode. When the immersed por- 
ton of the strip has been consumed, the circuit is opened 
at the surface of the solution. If more than one coin 

IS Inserted at a time the length of the immersed anode in 

the solution is correspondingly increased. 
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In the Long-Schattnes Prepayment Meter, a fraction of the 
main current passes through an electrolytic bath, dissolving a 
plate of copper which is hung in a solution of copper sul- 
phate. The loss in weight of the plate which is suspended 
from a balanced lever must be made up by coins dropped 
into a box hung from the same end of the lever, in order 
to maintain the lever in position. When the copper plte 
becomes too light owing to the passage of current through 
the meter the lever is raised, throwing a resistance into 
the circuit, thus dimming the light until another coin is 
dropped into the box, which brings the lever back to its 
original position, 

Another meter, whose name I am unable to recall, de- 
pends for its operation upon the electrolysis of water. A 
voltmeter filled with a sclution of caustic soda has one 
electrode permanently attached to the side, the other being 
suspended from the centre and directly in series with 
the consumer's lamps. The level of the solution is lowered 
in exact ratio to the current passing through it. — The 
circuit is broken when the level of the solution falls below 
the suspended electrode, no current being available until 
another coin is inserted and the handle turned, which again 
immerses the centre electrode. By introducing a third 
electrode, a lamp inside tne meter is put in series with 
the consumer's lights, when a predetermined amount of 
current is consumed, which dims the lights instead of cut- 
ting it off entirely. 

The Watson Prepayment Meter is a purely mechanical 
type of slot meter. In addition to the necessary clockwork 
mechanism it is so made that customers find it impossibie 
to interfere with its working. 

When erecting meters the following points should be 
kept in mind: 


1. All meters should be placed in a dry situation. 
2. Be sure meter is hung in a perfect vertical position. 
3. Meters should not be fixed direct on wall, but on a 


árv board, supported by meter board insulators. 
Great care should be taken to see that the positive 
of the supply is connected to the positive side of the meter. 


s. For sake of convenience in reading, meter should be 
at least five feet from the floor.—'* S. J. Berryman.” 


No second award is made. 


pcm SS ETE CEN CRUCE. CUN ЖЕРЕ СИРКЕ 


EFFECT OF IMPURITIES IN TUNGSTEN. 
Among the several papers read at the annual general 
meeting of the Inst. of Metals on March 8th and gth was 
one by the Research Staff of the General Electric Co., Ltd. 
(work conducted by Major C. J. Smithells), on “The 
Effect of Impurities on Recrystallisation and Grain 
Growth.” 
This research wus undertaken to determine the effect of 
small quantities ef impurities in tungsten on the structure 
developed on annealing. Tungsten wires were prepared 
containing accurately known quantities of thoria, alumina, 
silica, lime, and the alkali metal oxides in various propor- 
tions. The progressive changes in crystal structure on an- 
nealing at 2,500? R were follewed in each case, and the 
distribution of the impurities in the metal determined. It 
was found that the refractory oxides, which ultimately 
segregate in the grain boundaries, exert a definite resistance 
to grain-growth, depending upon the nature and amount of 
oxide present. The alkali metal oxides alone have no in- 
fluence upon grain-growt:. An entirely new type of 
exaggerated growth has, however, been found to take place 
on annealing tungsten containing a few tenths per cent. of 
both a refractory oxide and an alkali metal oxide. Single 
crystals occupving the entire cross-section of the wire, and 
three hundred times as long as their diameter, are formed 
on annealing for a fraction of a minute. | 
The authors put forward an hypothesis based on the idea 
that crvstal growth and recrystallisation in metals depend 


| on a difference in vapour pressure between neighbouring 
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crystal grains. On this hypothesis the new type of exagger- 
ated grain-growth is satisfactorily explained. 

The authors then proceed to a critical survey of published 
work on recrystallisation and grain-growth from the point 
of view of the vapour pressure hypothesis. They show that 
it explains the known phenomena in relation to the effect of 
strain, grain-size, and temperature in regulating recrystal- 
lisation and grain-growth on anncaling. 

‘Fhe paper was well illustrated with photo-micrographs 
showing the development of the various types ot structure 
produced on annealing tungsten containing different 
impurities. 


THE CRYSTAL PALACE SCHOOL OF ENGINEER. 
ING JUBILEBR. 


Lord Headlev, Past Pres. of the Soc. of Engineers, 
speaking, recently to. the students of the Crystal Palace 
School of Engineering, said he had been agreeably surprised 
at the excellence of the work. Cleverness without principle 
was no good, and learning was no good without common 
sense to apply it. He quoted cases of assistants under him, 
men of learning, who failed because they were not suited 
to the occupation they took up. British workmen were 
to-day trying to do as little work as possible and screwing 
out the highest wages. Fhis was not cricket. The nation 
was not producing what it should do, exports were going 
down, and in consequence all were being hit. He strongly 
condemned the limitation of output by trade unions, and 
quoted the case of a bricklayer who could lav goo bricks 
а dav being ordered to lay зоо and scraping of зо extra ones. 

The ‘Wilson Premium ” for the best paper read before 
the School Engineering Society during the past session has 
heen awarded to Me. W. Hamilton, for his paper on “The 
Port of Calcutta." TA 

Other papers read during the session were “The Classifi- 
cation and Uses of Coal,” by C. G. B. Wale, and “ Mechani- 
cal Бода Transport" by К. S. L. Lec. 

The Premium was handed to Mr. Hamilton Ьу Lord 
Headley with his very hearty congratulations. 

n———————— áÓáá—— tÀ 


THE APPLICATION OF ELECTRICITY TO 
AGRICULTURE. * 


(Continued from page 215.) 

Fealures of design.—Electrically operated farm machinery 
- both the mechanical and electrical portions—should be of 
such design and construction as rarely to need overhaul, for 
the farmer who makes a hobby of keeping machinery in 
repair is apt to neglect his crops and stock. ‘This, in fact, 
is one reason why machinery is not emploved to a greater 
extent on some farms. A trouble that is often encountered 
with farm electric motors is damage bv moisture, due either 
to rain or to condensation. It is difficult to avoid this. 
unless to design the motors so as to be as waterproof as is 
feasible. Ball.bearing electric motors are to be preferred 
for farm use, if provided with good felt packings, as fre- 
quent lubrication is eliminated. Undoubtedly the most 
practical motor for farm use is the three-phase squirrel. 
cage type. For farms of over 300 acres the author favours 
three-phase power installations on this account, coupled with 
the fact that, as soon as a public power supply is available, 
it is nearly certain to be three-phase supply, and so the 
farmer who already has a private installation will not have 
to change his motors. 

Electric motors.—On a farm where other than manual 

wer is employed in the barns, the machines most com- 
monly in use are hay chaffers, root cutters and pulpers, 
grinding mills, cattle-cake breakers and firewood Sa 
benches. These machines are chiefly used during the winter 
time, and even then for only a few hours daily. Hence, at 
first thought, the load factor of a farm does not appear to 


— 


* Abstract of paper by ‘Mr. R. Borlase Matthews read before 
the I.E.E. 
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be very attractive. However, if electricity is available, ex. 
perience shows that it will soon be employed for a variety ої 
other purposes, if only the attention of the farmer is drawn 
to its possibilities. А very important use, where water is 
not alreadv laid on, is for driving the water pump for 
general farm purposes and also for domestic use. < 
another service which may be reckoned among the essential: 
is the driving of a liquid-manure pump. If a dairy herd of 
more than то cows is kept, it is advisable to employ a motor. 
driven cream separator and also a milking machine. Fo; 
the dniving of the milking machine, 2 to з h.p. is required. 
In these days milking machines have proved a very valuable 
asset to the farmer, and where run under the direct super- 
vision of the farmer or his son, are hightv successful; an! 
any complaints that arise as to the ineffective operation 
of these machines will nearly alwavs be found to be duc 
to the fact that they are іп charge of cowmen who do 
not take any interest in their operation. Over 9,000 farm: 
in New Zealand employ milking machines. The milkng 
load comes on very early in the morning апа again in the 
afternoon. The preparation of food for the live stock i 
usually carried out in the morning. If a threshing mach'ne 
and also a hav and straw transporter and elevator ite 
added to the above equipment, there will be a fairly hea: 
ioad for 12 hours each day during the winter. In addition 
electric lighting will be needed in the early morning hours 
and again at night. At the hay- and corn-harvest. peris 
the driving of the barn machinery could be replaced I 
the operation of an electric fan for curing the has and 
sheaves of corn, also for elevating hay and silage erep: 
in addition a chafing machine would have to be drven 
for cutting silage. If a number of sheep were kept, 11 
electric shearing machine should be emploved. In. fact. 
once electric power is available, its use will extend in mar: 
directions as indicated in Table I. Among the uses on the 
land that should be seriously considered nowadays. ar 
electric ploughing and cultivation, clectro-culture of growinz 
crops, and electric treatment of silage. After all, the re 
quirements of cach farm have to be specially studied, as {л 
form of farming so often differs, as does also the arrange 
ment of the buildings. 


Sizes of motors required.—On a small farm of under 1$ 
acres, the barn machinery required. can usually be dii 
bv a r-h.p. motor. However, for the chafing machine 1 
is preferable to employ 3-h.p. motors, as this size would t 
the work more quickly and also provide an ample mars 
for the counter-shaft losses. On a farm of 130 to 500 a0" 
a gh.p. electric motor is most suitable, as the bar 
machinery on these farms is slightly larger, On farms 7 
over 300 acres at least 15-h.p. motors are required, as st 
heavier machinery has to be driven, inclusive of a full-si/* 
threshing set. The latter in itself requires about 12; h? 
and in addition a small margin is required for emplois 
a small trusser and possibly a feeder in conjunction with 
the thresher. Where the electric drive is available on the 
larger farms it will also be found advisable to incor 
with the chaffer a evelone dust-extractor. 

(Note. —.\ very good estimate can be formed of the pose 
necessary to drive a machine, by substituting a 4 10 ze 
motor for a man or two men, or replacing a horse 07 id 
horses bv one 5-h.p. motor.] 


PORTABLE MOTORS. 
With a view to the elimination of counter-shaft drives 
and also to enable each piece of barn machinery to be place’ 
in the position where it is most convenient for it te du n 
work, portable electric. moters are having a consider” 
vogue. Their use certainly reduces the number of metet 
necessary on a farm and also the capital invested. n 
ever, it is a moot point as to whether in the. course op 
vear’s use. the value of the time lost in adjusting and Доя 
them would not pav the interest and depreciation ih 
direct-connected motor. Considerable «соу is oe 
perienced with the installation of a suitable counters 
drive, owing to the fact that it has often to be на 

somewhat antiquated buildings. On some of the mor 
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to-date farms counter-shafts fitted with ball-bearings are 
employed and arranged for self-alignment. While the 
counter-shaft arrangement is a simple and convenient de- 
vice, the author has discovered that it is extremely difficult 
to get farm-labourers to carry out such a simple task as 
keeping the belts in order. This trouble is aggravated bv 
the fact that the machines are not in constant daily use. 
Where counter-shaft drives are employed on farms, it 
would be a good plan to mount the driven machines on 
slide-rails, like those used for an electric motor, as this 
would save much belt trouble. 

Portable motors have, however, one great point in their 
favour, i.e., they enable new drives to be tried and experi- 
mented upon in cases of doubt. For work outside the farm 
buildings they are often invaluable, and are a most useful 
wMition even when the main drives are fixed. 

Portable motors for use on. farms should preferably be 
provided with starting switches and fuses or circuit breakers 
mounted on the side of the motor frame. The flexible leads 
irom the source of supply should form a cable in which 
an extra earthing wire is included. A convenient standard 
length of cable is фо ft. If a longer length is necessary, a 
licht wooden reel should be supplied upon which to coil 
any excess length not in use. A double-width pullev should 
be fitted on the motor spindle, i.e., the tvpe of pullev usually 
emploved for driving on to fast and loose pullevs. The 
reason for this is that the alignment of the portable motor 
may be quickly made, since the setting need not be so 
exact with a wider pulley as with an ordinary pullev. The 
motors should preferably be of drip-proof type. This is a 
more economical form of motor than the totally enclosed 
npe, and vet it has a good deal of protection from the 
droppings of water, artificial manures, etc., to which farm 
motors are so liable. If the motor is of the ordinary open 
npe it should be provided with a dust-protecting ‘cover, 
either of metal or asbestos-lined wood. If not protected bv 
a cover, the motor should be supplied with a shaped tarpaulin 

exer which can be thrown over it when not in use. Small 

motors complete with starters and flexible cable can be ob- 
tained ready mounted on handled bars, enabling them to be 
carried from place to place by a couple of men; alternatively 
the motors are mounted on timber skid frames or on wheeled 
rames, on which they can be drawn into convenient posi- 
tions, heing ready for service in their new location as soon 
as the helt is attached. Continental practice favours verv 
~ubstantial, 3point suspension, horse-drawn enclosed vans 
lor motors of 15 to 40 h.p. For smaller motors, the author 
advocates a wooden platform, suitable for use with trans- 

Forter or lifting trucks, as emploved under modern factorv 

conditions, This is a verv simple and effective means of 

mounting a motor so as to make it easilv transportable at 

а minimum cost. "This tvpe of platform is made with legs 

or side supports, so that the transporter or lifting truck 

гап be pushed underneath it when it is required to move 
the motor to another place. These trucks are so designed 
that by operating the draw-bar handle up and down, the 
thassis rises and so lifts the load. When the load is trans- 

"ird to its desired situation, the raised portion of the 

chassis of the truck is lowered until the wooden platform 

rests on the ground, when the truck can be removed to do 
"her work. These trucks will be found verv useful for 
MANY purposes оп a farm, besides moving portable motors. 

As а modification of the above scheme, where it is not 

ronsidered desirable to acquire a transporter truck, the 

author has emploved a similar frame, but fitted with 4 crow- 
har-operated lifting cam-legs. .X crowbar is inserted in the 
ole provided in each leg, and thev are levered up in turn. 

- Mano-removal trolley is then placed underneath the frame, 

and the frame is subsequently lowered on to it by aid of the 

towbar. It is then ready for transport. 


CONCLUSION. * 
This paper is intended only to sum up the present posi- 
tion of a comparatively new development of the use of 
Clectricity, The problem to be solved is not an easy опе; 
Many minds are, however, now dealing with it ang much 
Mcouraging progress has already been made. The satis- 


£LECTRICITY. 


229 


factory solution of the various phases of the problem is not 
merely a question of assisting a particular industry, viz., 
'arming, but is rather a matter of benefiting mankind as 
a whole, for all are dependent ultimately upon the success 
of the farmer in his key industry to the wealth and well- 
being of the world. Some of the more interesting details 
of tne more important uses of electricity applied to agri- 
culture are given in an Appendix to the paper. This Ap- 
pendix, coupled with the paper will indicate that scientific 
clectro-farming is one of the chief factors in furthering the 
world's progress. 


ee 


APPENDIX 
ELecrricity 1х FARM BUILDINGS. 

The employment of electric light in place of other illumin- 
ents unquestionably adds very greatly to the safety and 
convenience of work in such places as barns, bvres, stables 
and yards where there is so much hay, straw and other 
inllammable material. But there are many other incidental 
advantages, a few of which are indicated below. 

The author's experience on his own farm has shown that 
since installing electric light in the cow byres, milk loss due 
to spilling has practically stopped. In fact, the value of the 
milk so saved is more than sufficient to pay (at 4d. per 
kw.h.) for the current consumed. 

It has been discovered by experiment that certain animals, 
e.g, lambs and other stock, can be brought to an earlier 
maturity by carrying on the feeding for a few hours after 
sunset and also for a few hours before sunrise in the 
winter time in northern climates. Electric lighting is also 
being used very successfully in poultry laying-houses, with 
the object and result of increasing the egg production during 
the winter months, when eggs fetch the highest prices. 
Careful investigation seems to indicate that the hens do 
not lay more eggs per annum, but by the use of electric 
lighting and consequent longer hours of feeding, it iras 
been conclusively shown that more eggs are produced at 
the time they are most in demand. From tests whicn have 
been made it would appear that то per cent. more eggs can 
be obtained during the winter months, In the case of the 
lighter breeds, such as White Leghorns, the increase may 
be up to 25 per cent. It should be noted that the cost of 
supplying electric light from 6 a.m. to dawn and from 
dusk to о p.m. is only Zd. pec bird per year. 

In the installation of the necessary wiring it is preferable 
to employ chiefly either. twin lead-covered or special twin 
tough-rubber-protected cable of the type known as cab- 
tvre-sheathed, on account of the deleterious effects 'en- 
countered in farm buildings, arising chiefly from ammonical 
and acid fumes. [п fact, the general system of wiring 
should be similar to ihat used in chemical factories. For 
the same reason the fittings should preferably be of the 
all-porcelain type which, after the connections are made, 
can be sealed up to prevent ingress of moisture, etc. In 
Germany, bare wires mounted on insulators are employed 
in the cow bvres. 

The main supply service should preferablv be run in heavv 
zalvanised-steel conduit on the outside of the walls of the 
buildings, especially in cases where the roofs of the buildings 
are thatched. From this main distribution circuit branches 
сап be taken through the walls for each interior group of 
lights as required. An excellent plan is to make the main 
service a bare-wire overhead distribution on high posts. 

As supplied or generated on a farm, the cost of electricity 
is bound to be slighth higher than in dense centres of 
population; hence economy in the use of electricity for 
lighting is certainly of importance. Expenditure on suit- 
able reflectors is therefore fully justified. The kind which 
should be employed is one having that approximately para- 
bolic reflecting surface, known as the distributing or ex- 
tensive type, and suitabie for a 40-watt metal-filament lamp. 
For milking bvres it should be suspended 8 ft. above the 
floor. "This will result in an illumination of nearly 0.75 
foot-candle over 260 square feet (i.e., a square of just over 
16 ft. by 16 ft.). The next adjacent lamp should be placed 
16 ft. ахау. While 0.75 candle is suggested for the farm 
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buildings, four or five times this illumination is recom- 
mended for the living rooms cf the farm house. 

Sterilisation of milk. - Various electrica]. methods have 
been employed to obtain sterile milk, These means include 
the passing of a high-tension. current through the milk, 
but this is obviously dangerous under commercial conditions. 
Another wav is to expose the milk to ultra-violet rays while 
passing over a capillary cooler, As these ravs undoubtedly 
produce czone, the author has experimented with the dis- 
charge of ozonised air over the surface of the usual capillary 
cooler. Ozone, of ccurse, has a deleterious action оп the 
milk if it actually passes through it. 

None of these methods is. entirely successful; however, 
the question has arisen as to whether absolutely sterile milk 
in of advantage to anyone except the trader. Even. the 
retailer may be tempted to keep sterile milk longer. than 
he should. So possible sterile milk is a mixed. blessing. 
Bacteriologists seem to be of the cpinion that it is preferable 
that the milk should not be quite. sterile. Commercial 
interests in the sterilisation of milk are undoubtedly aiming 
at obtaining milk that will not turn sour too quickly. This 
aim can be effectually attained by great cleanliness in the 
milking of the cows and then by ccoling or preferably chil- 
ling the milk directly it comes from the cow. This can best 
be accomplished by the employment of a capillary cooler 
of which the lower portion is cooled by the circulation of 
brine from an electrically-operated refrigerating machine. 
Such milk when placed in sterile scaled. bottles will not 
turn sour for from 10 to 20 days. 

lncutators.— Owing to the practically constant voltage 
of the normal electricity supply, the temperature of incu- 
bators сап be regulated more accurately һу the aid of 
clectric heaters than by any other means. The usual con- 
trol medium is adopted, viz., an’ ether wafer, which con- 
sists of a AcHow metal expansion dise, several inches in 
diameter, filled with ether, only instead of this wafer being 
used to operate levers to change the draught in an oil 
lamp or anthracite stove chimney, it is adapted to adjust 
a resistance in series with the heater coils. 

The greatest advance in incubator construction is, how- 
ever, the employment of electric fans for thoroughly. circu- 
lating the aii inside the apparatus. The warmed air reaches 
every part of the egg chamber, keeping it all at the exact 
temperature which is known to be the best for satisfactory 
incubation—in fact this system ensures that exact tempera- 
ture for every egg in the incubator which js seldom approxi- 
mated to in any incubator of the single-tray type. 

A supply of fresh air is drawn from outside the incubator 


through carefully adjusted openings located around the 
fans. The fans are placed at the top of the heating cham- 


ber with the spindle in a verticle position, so that the fan 
blades can force the air downward through the heater coils 
into the incubation. chambers, and thence upward through 
the egg trays, Which are placed in 5 to 10 tiers one above the 
other. Outlets provided in the top of the incubator above 
the egg trays allow a certain portion of the air to escape, 
fresh air being drawn from the room. This system over- 
comes the difficulty. of securing ventilation without ex- 
cessive evaporation, which is a common defect in niost 
incubators. ‘tor successful incubator practice, the three vital 
factors, viz., heat, ventilation and moisture, must be auto- 
matically held in correct. balance. 

An electric fan-operated incubator occupies a comparatively 
small space, 8 ft. 6 in. bv X ft. 8 in. being sufficient. for 
a capacity of 10,000 eggs; or a space of 5 ft. by 5 ft. 
bv 32 in. deep is suflicient for 2,240 eggs. Mammoth incu- 
bators of the same capacity on ordinary lines would require 
«even times the floor space and, consequentlv, much larger 
buildings. 

The relative simplicity and reliability of the electric-fan 
system, compared with ordinary methods, may be gauged 
from the fact that, with the former, one regulator and two 
thermometers are required for а 10,000-eg;5 Incubator, as 
against 74 or more regulators and a similar number of 
thermometers necessary with the ordinary mammoth incu- 
bator. Moreover, the electric fan-operated incubator permits 
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continuous factery-lke hatching. On every. Tuesday, sa, 
a fresh lot cf eggs is put in the incubator, and at the same 
time live chickens are removed. from the bottom. tris. 
Phe percentage of fertile eggs hatehed is higher than is 
obtained in natural or ciher artificial processes; the author 
bas averaged 83.5 per cent with a 2,240-4¢¢8 incubator—the 
frst and only one so far in this country. Above all, th 
chicks are healthier and stronger. 

lus incubated in machines of the crdinarv {уре have 
to be taken cut of the apparatus and cooled once or twice 
every 24 hours, but under the electric fan system the e 
require absolutely no cooling. A Gregg incubator of the 
ordinary pattern but electrically heated takes 11 kw.h. t 
hatch out, while a similar apparatus but containing 250 eggs 
consumes то kw.h., ie., the larger the incubator the Liver 
the consumbtion per сш, 

(1o be continued.) 


Reviews of Books, &c. 


[Books noticed in this column will be sent from Euc 
TRICITY Office to any part of the world, for the published 
price, plus ten per cent. for postage (minimum 2@.), «i 
orders will be appreciated.] 

Continvous Wave WIRELESS TELEGRAPHY, By В, Е. 6. 
Mittell, 112 pp. 38 Figs. (Pitman. 2s. 6d. net) Th: 
" Primer " сап be confidently recommended to amer 
seeking an introduction. to wireless from the engineers 
point of view. The treatment is concise and logical, ther: 
being no waste on unnecessary preliminaries or mechanical 
analogies. Hitherto unpublished matter тау be found in 
the chapter on the Poulsen Arc and a Radiating Svstem. А 
brief account of the electron. theory finds place and wi 
Le found of value as an exposition and also as enablir. 
the action of the amplifier and valve to be understood. The 
bibliography is excellent and is well arranged under subjects 
—generally at the end of each chapter. 


DIRECTIVE WIRELESS TELEGRAPHY, By L. H. Wake. 
124 pp. 37 Figs. (Pitman. 2s. 6d. net.) After showin, 
how directive wireless working aids selectivity, the autis, 
who introduced into England some thirteen vears age ine 
first practical directive (Bellini Fosi) system, conclusive 
demonstrates how we are now able to carry out operate 
of which the ordinary circularly radiating are incapabe. 
Пе further enables all who peruse its pages to understand 
how directive methods have already proved a valuas 
adjunct in the successful operation of the non-directi- 
method, and seem likely to do so even more in the fuir- 
Direction and position finding on land, at sea, and in the 
air, are also lucidly explained. Thus the little volum? 
should appeal to wireless operators, Navigators, pilots and 
students, as well as others who have any interest 1n the 
subject. 

EMPIRE MUNICIPAL DIRECTORY AND Үклк BOOK, 192216 
304 pp. plus diary. (Sanitary Publishing Co. ^ ros, 6d. n 
This valuable annual (now in its 4oth issuc) is a m^. 
perhaps the most, comprehensive municipal directory. I 
vives particulars of the chief officials of and other informs 
tion concerning all the Local Authorities in Сге. Вг. 
Ireland and our Overseas Dominions. As usual secti m 
are devoted to useful information, lists of books avail’ 
and latest developments affecting such matters as are the 
especial care of Local Authorities—e.g., road construction. 
and maintenance, engineering and building construction. 
lighting, beating and ventilation, vehicles, water sunt 
ete. A section is also devoted to municipal and no 
health legislation, whilst the list of municipal m 
public health, and scientific societies is not without valut. 
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of our old and valued friend, it reminds us very forcibly 
of the inexorable flight of old Father Time. The writer 
can well remember the initial start of this magnificent 
year book, and the amount of hard work which was put 
into it by the late Mr. Francis Smith in backing up Mr. 
Kempe's editorial venture. He, alas, has not lived to see 
the book as it now is, and another who assisted in the 
advertisement side, viz., Mr. Wm. Truman, has also 
passed away, but the work which they built on such sure 
foundations has now grown figuratively into a wonderfully 
perfect structure, and as a technical handbook for the 
engineering expert may be said to be without a rival in 
the world, covering the whole field of engineering in all its 
varied ramifications. Sections XIII. on " Electric Traction ” 
and XXXII on ‘Electrical Engineering " have been most 
carefully edited and revised by Mr. A. Н. Allen, M.I.E.E., 
who is so well known as the assistant editor of our 
esteemed contemporary, the Electrical Review, and are 
in themselves equal to a closely but clearly printed refer- 
ence book of nearly 150 pages, while special applications 
uf electricity are dealt with in many other sections. For 
instance, Mr. D. Richardson writes about electric welding, 
Mr. A. B. Searle on electrical porcelain and insulators, 
Mr. H. Raynar Wilson on electrical signalling, Mr. H. N. 
Allett and Mr. J. Roger Preston on electric lighting of 
factories, Mr. Dempster Smith on electric cranes and power 
transmission ; and to sum up, the book is in everv sense 
of the word an encyclopedia of present-day engineering 
knowledge which we can commend most cordially to every 
reader as an absolute essential to his desk or bookcase. 
He ought to purchase a copy without delay. Moral—Do so! 


ELEcTRICH Y. ВІ G. S. Starling. Cloth 8vo. 245 pp. 
127 illustrations. (Longmans. тоз. 6d. net.) Mr. Starling 
is already well known to many of the readers of this 
paper as the author of text books on electricity and 
Magnetism for students as well as the joint author of a 
text book on physics, and in this new work from his 


pen, he aims at giving the general reader a good account - 


of the present stage of electrical knowledge. We congratu- 
late him on his success. The book is most interesting 
reading from start to finish. The historical section is not 
by any means lengthy or prosy, and the subsequent chapters 
dealing as they do with the electro-magnet, dvnamos, 
motors, alternating currents, lighting, telegraphy, telephony, 
batteries, etc., are all equally readable and interesting, while 
the illustrations are clear and thoroughly explanatory. At 
the end there is a brief explanation of the electrical terms 
in general use which should prove of direct value to the 
Nontechnical reader who may be anxious to understand 
more fully any of the points touched on in the course of 
the respective chapters. Altogether as a non-technical 
treatise the book is one of the best which we have come 
across for quite a lomg time. 


MarHEMATICS FOR Encineers. Part 1. Third Edition. 
By W. N. Rose. (Chapman and Hall. 10s. 6d. net).—In 
view of the fact that this is the third edition of a book 
which was first published in 1918, there is no doubt what- 
ever that it has found favour with an ever-widening circle 
of readers, and therefore little comment is called for. Mr. 

osé recognised the need for the inclusion of a section 
dealing with determinants, and this has been added, thus 
increasing the value of the book to engineers who may be 
more particulariy interested in aerodynamics, while further 
exercises have been added in different places. Where 
necessary, revisions and corrections have been made, but 
hardly anything of this nature was really called for. The 
book is one which we can recommend without any hesitation 
whatever, 


ELECTRIC ACCUMULATORS: THEIR CONSTRUCTION AND 
MANAGEMENT. By B. E. Jones. 2nd Edition, revised and 
enlarged. (Cassell. 1s. 6d.net).—Since this little handbook 
Was first published in March, 1911, it has had a remarkably 
Successful run, having been reprinted on six separate occa- 
‘ions, so its reputation as a useful book on accumulators 
may be looked upon as firmly established. This new edition 

as been revised by Mr. A. H. Avery, and contains much 
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PITMAN'S 
TECHNICAL PRIMERS 


c 

“ Pitman's Primers are all notable for the amount of in- 
formation expressed clearly in a small space."—THE MAN- 
CHESTER GUARDIAN . 


HYDRO-ELECTRIC DEVELOPMENT. 
By J. W. Meares, F.R.ASS., M.Inst.C.E., M.I.E.E. 
THE ELECTRIFICATION OF RAILWAYS. 
By H. F. Trewman, M.A. 
ELECTRICITY IN STEEL WORKS. 
By W. McFarlane, B.Sc. 
MODERN CENTRAL STATIONS. 
By C. W. Marshall, B.Sc. 
THE ELECTRICAL TRANSMISSION OF ENERGY. 
By W. M. Thornton, D.Sc. 
INDUSTRIAL AND POWER ALCOHOL. 
Ву R. C. Farmer, O.B.E., D.Sc., Ph.D., ЕЛС. 
BOILER INSPECTION AND MAINTENANCE. 
By R. Clayton. 
KINEMATOGRAPH STUDIO TECHNIQUE. 
By L. C. MacBean. 


c ——— ——————————— ЫДА 

“A valuable vade-mecum for those engaged in the artistic 
and technical work in the production of film plays." 
—The Encore. 


y Н. E. Poole, B.Sc. (Hons.). A.C.G.I., A.M.I.E.E. 

HIGH-TENSION SWITCHBOARDS. 

By the same Author. 
POWER FACTOR CORRECTION. 

By A. E. Clayton, B.Sc., A.K.C., А.МІ.Е.Е. 
ELEMENTS OF ILLUMINATING ENGINEERING. 

By A. Р, Trotter., M.LE.E. 
COAL-CUTTING MACHINERY. 

By G. E. F. Eager, M.Inst.Min.E. 
GRINDING MACHINES AND THEIR USE. 

By T. R. Shaw, M.I.Mech.E. 
BELTS FOR POWER TRANSMISSION. 

By W. G. Dunkley, B.Sc. (Hons.). 
CONTINUOUS CURRENT ARMATURE WINDING. 

By F. M. Denton, A.C.G.I., A.M.I.E.E. 


————— ————— M — 

“ The book will be appreciated and enjoyed by all those who 
have found the principles of armature winding to be trouble- 
some; and particularly by those who have been worried by 
wave winding."—THE ELECTRICIAN on Continuous Current 
Armature Winding. 


TIDAL POWER. 
By A. Struben, O.B.E., А.МІС.Е. 
THE ELECTRIC FURNACE. 
By Frank J. Moffett, B.A., M.I.E.E., M.Cons.E. 
SMALL SINGLE-PHASE TRANSFORMERS. 
By E. T. Painton, B.Sc. (Hons.), A.M.I.E.E. 
MECHANICAL HANDLING OF GOODS. 
By C. H. Woodfield, M.I.Mech.E. 
ELECTRO-DEPOSITION OF COPPER. 
By С. W. Denny, A.M.I.E.E. 
DIRECTIVE WIRELESS TELEGRAPHY. 
By L. H. Walter, M.A., A.M.I.E.E. 
CONTINUOUS WAVE WIRELESS TELEGRAPHY. 
By B. E. G. Mittell. 
TESTING OF CONTINUOUS-CURRENT MACHINES. 
By C. F. Smith, D.Sc., M.I.E.E., A.M.I.C.E. 


“The work forms a valuable groundwork for practical 
training on the test-bed."—ENGINEERING PRODUCTION on 
Testing of Continuous Current Machines. 


Each 2/6 net of Booksellers. 


Complete List, post free, from 


SIR ISAAC PITMAN & SONS, Ltd. 
Parker St., Kingsway, London, W.C.2 
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new matter which enhances its value, and we have no 
doubt that it will appeal to an ever-widening circle of 
readers, 
price. 


Various Items. 


Blackpool.—-Co! T С. Ekin held an inquiry on May 2 
into the application of the Corporation for sanction to borrow 
£220,000 for the electricity department of the borough. 

Barry.—The U.D.C. are to consider a report to the local 
Chamber of Trade bv Sir Chas. Bright and Partners, sugeesting 
a scheme for lighting the main thoroughfares at an estimated 
cost of 440,000. 

Porthcawl.— Owing to the absence of a public supply of elec- 
tricity a number of private plants have been put down, A com- 
mittee of the U.D.C. has been appointed to investigate the 
matter, as their gas undertaking is suffering. 

Inst. of Costs and Works Accountants. —The sessional exami- 
nations.take place on [une то, 20 and 2r. They will be held 
in London, Manchester, Birmingham, Shefheld, Glasgow ard 
Bristol. Application should be made on Form “ C," obtainable 
from the Sec., 38, Grosvenor Gardens, S.W.r, at least 21 days 
before the examination. | 

Inst. of Metals.—It is announced that the annual autumn 
meeting will be held at Swarsea on Sept. 20 to 22.—A second 
and revised edition of the valuable pamphlet, ‘ Notes on the 
Corrosion and Protection of Condenser Tubes," has just been 
made by the Corrosion Research Committce (36, Victoria Street, 
(92.1). | Price 258, 80. post free. 

Ammanford.—We are advised that, under a special order 
made by the Electricity Commissioners ала confirmed by the 
Ministry of Transport, the maximum price that can be charged 
by the local D.C. is as follows for quarters ending March 31 and 
Dec. 31, 155. per unit up to r5 units, and for cach unit over 15, 
For quarters ending June 30 and Sept. 30, 10s. pcr unit up to 
10 units, and for each unit over 1s.—a теа] taritt. , 

China.—The Ching Hsing Electric Light Co., in Sinti, Hupeb, 
the Hwan Hsing Electric Light Co., Chuhochen in Kienli, 
: Hupeh, and the Chia Hsi Electric Co. have beer granted regis- 
tration with the Ministry of Communications. —The Yao Hwang 
Electric Light Co. in Taihing, Kiangsu, has requested registration 
with the Ministry of Agriculture and Commerce.—The Soochow 
Electric Co. has contracted to purchase a plant from a Swedish 
firm ata cost of Taels 80,000, which will arrive in China shortly.— 
An electric light company has becn founded at Yangliutsing, in 
the neighbourhood of Tientsin. The capital 15 being subscribed. 

Portrush.— The Urban Council electricity supply . works 
were opened recently. The interesting ceremony being per- 
formed bv Mrs. Kelly (wife of Mr. Andrew Kelly, chairman of 
the Council), who afterwards switched on the current, About 
£17,000 has been expended on the scheme, and the majonty 
of the business and private houses have their connections. The 
chairman of the Coleraine, Ballymena, Ballymoney, Antrim 
and Portstewart Urban Councils were amongst the guests, 
and complimented the promoters on the scheme. 


Burnley.— Brierfield Electricity Committee decided that the 


electricity charges to cinema proprictots, for lights and pro- 
jector arc lamps, be fixed at a flat rate corresponding with the 
lowest lighting rate in force, Messrs. F. Thornton & Co., 
electricians, complained of the unreasonable delay in connecting 
up, and it was decided to make representations to the Nelson 
Council on the matter. Councillor Ingham took objection to 
the special terms for cinema proprictors, at the Council meeting, 
and he moved the matte: back. It was not fair to fix special 
terms for concerns run for profit and charge the higher rate 
for local institutions, run for the public good. The amendment 
was carried. 

Meetings.—Thc Junior Inst. of Engincers will mect on Friday, 
sth inst., at Caxton Hall, at 8 p.m. ' Lecturette : '* Gold Casting 
under Steam Pressure," by E. N. Ching (Demonstrations). 
Also on Wednesday, 10th inst., at S p.m. Paper: “ Notes on 
Hardness,” by R. К. Innes, And on Friday, 12th inst., at the 
Inst. Mech. Engs., Storey's Gate, at 7.30 p.m. Lecture :* Tanks 
and Chain Track. Artillery,” by L. A. Legros (Slides and Cine- 
motograph films). On Thursday, 18th inst., the annual dinner 
to celebrate the 38th anniversary of the Institution’s foundation 
will be held at Morico Restauran , at 6.30 p.m. On Friday, 
toth inst.. at Caxton Hall, at 8 p.m., Lecturette : '* Enginecring 
Business in China," by F. W. G. Clark. , 
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The 150 pp. represent good value at avery modest ` 
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Trade Notes 


_ We note that an attractive window display of Osram lamps 
has been made by Thomas Gunn, Ltd., at Fore Street, F.C. 
premises. 

© An interesting and instructive illustrated leaflet (designated 
Installation Leaflet No. P 2746) has recently been issued by the 
General Electric Co., Ltd., on the subject of the stonework 
cubicle switchgear, manufactured and supplied by the fim 
to the Southport Corporation for the power-aouse. ‘The pressure 
is 6,660 volts three-phase, and controls three 3,c00 k.w. turbo- 
alternators, the H.T. side of the transformers supplying two 
500 Км, G.E.C. rotary converters, three 1,500 k.w., and two 
smaller features. Stonework partitions divide the уапси 
compartments, an intcresting accessory being the fume-ticht 
insulators used between the compartments. 

Messrs. vohn M. Henderson and Co., King’s Works, Aberdeen. 
have made arrangements with the Mitchell: Conveyor and 
Transporter Co., Ltd., Contiacting Engineers, Atlantic House, 
45-50. Holborn Viaduct, London, E.C.1, to undertake the 
manufacture of Krom Crushers, Maxecon Mills, and new-type 
Kent Mills for that company. Messrs. Henderson have ам 
acquired joint selling rights of these machines, and are prepared 
to submit proposals embodying the use of such for all crushing 
and milling purposes. 

Messrs. Arthur Jones and Co., of 15, Dock Street, Middle 
brough, have been appointed sub-agents for Middlesbrough and 
Teeside, under the Simplex and Credenda Joint Sales Service. 
Adequate stocks of the manufactures of both companies ar 
now available at their address. 

From Handley-Page Transport, Ltd. (Land Terminal Aero- 
drome, Croydon, Surrey), we have received a pleasant monthly 
calendar. It bears an appropriate land, sea and air-scape 
picture in imitation of an oil painting. 

A convenient list from Simplex Conduits, Ltd. (Garrison Lane. 
Birmingham), deals with Simplex electrical accessories, including 
lampholders, tumbler switches, wall-plugs andsoc kets, adaptors, 
cut-outs, insulators, distribution-boards, shades, ceiling roses. 
wood blocks, etc. 

Particulars of “ Eclipse ” roof and side-lights are to hand in 
a catalogue from Braby & Co., Ltd. (" Eclipse " Works, Glasgow . 
‘These are made from corrugated steel sheets galvanised after 
manufacture, and available for flat, slated or curved roofs, às 
well as іп Italian, Canadian or other patterns of corrugated 
sheet. 

A 40-page publication dealing with the individual drive аш 
control of machine tools has reached vs from the Metropolitan 
Vickers Electrical Co., Ltd. /Iratiord Park, Manchester), Iti 
а valuable and instructive publication, dealing fully with suh 
matters as the choice of motor and control gear, standard M.-V. 
equipments, specification of motor, standard output tables, 
dimensions and shipping weights, etc. It is thoroughly illu 
tiated. 

British Elec. Transformer Co., Ltd. —This company has had à 
successful year, as disclosed by the balance-sheet. The ordinary 
shareholders get a dividend of 10 per cent., plus a bonus of 
2} per cent. Substantial sums go to the reserves account, aid 
nearly £13,000 is carried forward. 
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PROTECTIVE APPARATUS FOR 
TURBO-GENERATORS. 


Quite an informative discussion followed the Paper 
n "Protective Apparatus for Turbo-Generators," by 
fr. J. А. Kuyser, at the I.E.E. on the 27th ult. 
Everyone is agreed that it would be desirable if 
lant capable of standing up to any emergency demand 
т due to faults developing in the plant itself or in the 
ystem connected, could be designed on commercial 
mes. The author states that only between т and 
per cent. of the turbo sets turned out do break down, 
ut appears to argue that it is worth while utilising 
rotective systems to save this percentage. This view 
oes not seem to be shared by operating engineers, who 
{ute reasonably object to the new troubles introduced 
у the complicated, if ingenious, nature of the protective 
ystems, whose name is legion. 

The conclusions arrived at by the author are as 
dllows, and as given no fault can be found with them :— 


1) In spite of every precaution which can reasonably 
к expected, breakdowns will sometimes occur in the 
usulation of А.С. gen »rators. 
2) A comparatively small electric arc may set fire to 
he combustible material on the tnd windings. This 
“re being fanned by the blowers will speedily develop 
Mo a general conflagration of the end windings, totally 
«"stroying the insulation and often doing other damage. 
‘lf the fault occurs inside the core serious burning of 
Ше laminations may result, necessitating a complete 
rebuilding of the core. 


3) If the generator can be disconnected from the 
busbars and its field “ killed "' immediately after the 
fault occurs, ignition of the insulation and burning of 
athe core laminations can usually be prevented. In such 

ases the damage is ordinarily of a comparatively 

significant nature, and can‘ be rapidly and cheaply 
| repaired: | 

| (4) The balanced-protection system is the simplest 
р nd most satisfactory one yet devised for operating 
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between phases on a generator. Its weakness lies in 
the fact that it does not operate on faults between 
turns of the same phase. Such faults, if they do occur, 
will develop into an earth or fault between phases. 


(5) The protective system proposed by the author 
and Mr. J. К. Beard operates under all fault conditions, 
but it introduces certain complications in the auxiliary 
apparatus. The system has not yet been tried on a 
scale sufficient to recommend its general adoption at 
the present time. It is recommended that the system 
be installed on a few sets to obtain experience of its 
behaviour under actual operating conditions. 

(6) The possibility of preventing extensive damage 
in the event of a fault occurring in a generator winding - 
depends largely upon the speed with which the main 
circuit breaker can be opened, and the voltage reduced 
on the generator terminals. This necessitates opening 
the main field circuit of the generator. 

(7) Calculations and tests show that there is little 
risk in opening the main*field circuit even in the case 
of large generators. Currents set up in the field-circuit 
core bodv and in the slot wedges retard the collapse 
of the field to such an extent as to limit the inductive 
discharge to a safe value. The various schemes pro- 
posed for opening or reversing the exciter field circuit 
or short-circuiting the main field give results many 
times slower than opening the main field circuit. 

(8) There is no gain in interlocking the field switch 
with the main circuit breaker so that the former will 
not open if the latter fails to operate, for in the event 
of a fault less damage is likely to be done with the 
circuit breaker closed and the field switch open than if 
both remain closed. 


(9) Inlet and outlet dampers should be provided in 
the air ducts. These may be arranged to close auto- 
matically in the event of a breakdown in the generator 
winding, and should be kept closed at all times when 
the generator is not in operation. 

(10) It is sound practice to install steam pipes inside 
the end bells of generators, so that steam may be turned 
into the generator in case of fire. This operation should 
not be automatic, on account of possible damage to 
the insulation of the machine, and would be used only 
if a fire actually started. 


(тт) With the closed air-circulating system serious 
burning is not likely to occur, but protective gear should 
be installed to limit the extent of the electrical burning. 

(12) А complete protective system for a turbo-gene- 
rator set would consist of the following :— 

Balanced protective gear. 

Inlet and outlet air dampers. 

Automatic cut-off valve on turbine, and vacuum 
breaker on condenser. 

Main circuit breaker and field switch. 

Steam pipes inside the end bells. 


All the above safety devices, with the exception of 
the steam supply to the end bells, could, without risk 
to the plant, be made to operate automatically upon 
the occurrence of a fault in the generator. 

It is questionable whether the complete protective 
system outlined above is necessary, as a fire can usually 
be prevented if the main field is “ killed ” instanta- 


the protective gear in the event,of faults to earth, or | neously. 
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THE SPEARING WATER-TUBE BOILER. 


Although the water-tube boiler came into being more 
than half-a-century ago, it is only within the last twenty 
years or so that it has been extensively used, its adoption 
being due in large measure to such modern developments 
as the large electric power station, and the demand for 
large fast steamships, etc. Since the war, owing to the 
heavier cost of fuel, labour and material, the need for 
augmented boiler flexibility апа efficiency has been 
more and more insistent, and concurrently with the 
provision of large boilers, steam pressure and superheat 
have been raised. 

It was, therefore, with great interest that we recently 
accepted an invitation from the Spearing Boiler Co., 
Ltd., of 20, Kingsway, London, W.C.2, to see the 
improved Spearing boilers in the course of construction 
at the Daisyfield Boiler Works, Hyde, near Manchester. 
It is some twelve years ago that the principles on which 
this boiler tube 1s constructed were first put to the test, 
and boilers then built are still in satisfactory service. 
Improvements have, however, been made; but the 
chief interest in the present stage of the Spearing enter- 
prise lies in the arrangements which are being made to 
establish manufacture on an adequate scale. А con- 
trolling interest in Messrs. Tinkers, Ltd.—an old- 
established firm of boilermakers at Hyde, near Man- 
chester—has been acquired, and the works will shortly 
be enlarged to double their former capacitv. 

Before describing the new works and the process of 


manufacture, the features of the boiler itself may be 
explained. 


Two TYPES. 


There are two types of Spearing boilers, the first with 
a longitudinal drum, and the second with a cross-drum. 
The first {уре (Fig. 1) is adopted for smaller sizes and 
the latter (Fig. 2) for boilers of larger capacity.’ Both 
are of the sectional header class; and the main dis- 
tinctive features common to both are—(r) the down- 
comer pipes, (2) the reservoir mud-drum, (3) the en- 
larged nipples, and (4) the straight headers. 


STRAIGHT HEADERs. 


Taking the last first, the headers arc straight, 
rectangular, and larger in area than usual by 40 per 
cent, Straight headers have the advantage of affording 
freer circulation to the steam and water and of being 
more casilv cleaned than the sinuous type. As it is not 
necessary to stretch the material in construction to the 
same degree as in the sinuous headers, the thickness of 
the straight headers is more uniform. Further, it is a 
simple matter to make the joints between the straight 
headers airtight. — 

The headers are connected to the drums by nipple- 
tubes, which are 28 per cent. larger in area than 1s 
usually the case—a feature which increases the safe, 
steady steaming capacity of the boiler. 


DOWNCOMER PIPES. МСЕ т 


The reservoir mud-drum has to be considered in con- 
nection with the downcomer pipe which leads to it from. 
the circulation drum. The function of this prpe—one, 
two or more are fitted according to the evaporative 
capacity of the boiler--is to secure positive circulation 
from the main steam and water-drum through the mud- 
drum to the headers and tubes. Usually the internal 
diameter of the downcomer pipe is about 8 in., so that 
the risk of choking by deposit or incrustation is negli- 
gible. In the position it occupies it 15 not subjected to 
excessive temperature. Each pipe is solid drawn and 
is flanged at cach end so that it may be bolted to stand 
pipes riveted to the steam-drum апа mud-drum respec- 


tively. This arrangement enables the downcomer pipe 
to be readily detached if necessary. 


EFFICIENT CIRCULATION. 


By means of the downcomer pipe all the water is 
circulated through the mud-drum, which efficiently 
collects and retains deposit which would otherwise be 
distributed through the headers or on the steam generat- 
ing surfaces. The mud-drum is of ample size and 5 
easily accessible for cleaning. The water flows from 1 
through short connecting nipples to the back headers; 
and a glance at the general design of the boiler will show 
that this arrangement provides a full supply of water 
to the bottom rows of tubes first. Again, the flow B 
in the right direction along the tube—upward and or- 
ward. As the tubes nearer the fire play the larger рат 
in steam generation, the correct mode of water-supply 
is of great importance. The Spearing boiler claims to 
surpass other water-tube boilers in this connection, and 
it has been especially successful in the case of oil firing. 
the freedom from blistering of the tubes due to te 
positive supply of water to the bottom rows of tub: 
being very marked. 

In the longitudinal drum type the headers are con- 
nected to the drum by curved nipples directly expanded 
into holes in the drum. These holes are compensate: 
for by a doubling-plate, thus avoiding the weakness « 


a cross-box with a large opening in the shell and à 
considerable flat surface. 


In the Spearing boiler the water-tubes are staggered 
about one inch, but no claim is made that the аггапас- 
ment adds anything to the efficiency of the built. 
The advantage of the relatively small stagger is that 
it facilitates the removal of soot by blowers. 


One outstanding result of the general design, with 
large downcomer pipe, the large nipples, and straight 
headers, is that a free, natural "and positive circulation 
is secured. This feature, combined with the ample 
steam and water capacity, enables the boiler to respond 
readily to overload demands. The renewal and the 
cleaning of tubes are not only exceptionally simpie. 
on account of the tubes being straight and easy of 
access, but the necessity for either is reduced by the 
peculiarities of circulation mentioned above. Expansion 
and contraction stresses are also minimised, as all parts 
liable to considerable changes in dimensions are frec 
to adjust themselves. 


(To be continued.) 
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GLOVER’S | 


‘ables of all a ИКЕ 


FOR 


TELEGRAPH 


TELEPHONE 


and 


MINING TRACTION 


iatrine Paper, Lead Covered, Rubber Insulated, Bitumen 


ab-tyre, Fire Resisting, Fume Resisting, Огу. Core, etc., etc. 


Head Office and Works : 


I. T. GLOVER & Co., Ltd., Trafford Park, Manchester. 


Branches : 


LONDON, GLASGOW, EDINBURGH, NEWCASTLE, LEEDS, 
BIRMINGHAM, CARDIFF, BRISTOL, АМО BELFAST. 


REIGN AGENTS: METROPOLITAN-VICKERS ELECTRICAL EXPORT Co, Lro., LONDON, CALCUTTA, BOMBAY. 
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HENLEY V.LR. Wires & Cables 


in CARTONS 


Each individual coil is packed in 
fibre-board Carton sealed with a late. 
plainly showing the contents. 


Sizes 1/.044" (.0015 sq. in.) ad 
3/.029" (.002 sq. in.) are at реш. 
being packed by the new method, 
and it will be extended to other sizes 
as soon as possible. 


This method of packing preve ts 
hessian litter on your premise. saves- 
time in unwrapping provides a means 
« f keeping unus: d parts of coils clean 
and enalles stock to be seeni: 
glance. 


W. T. Henley's Telegraph Works Co., Ltd., Blomfield Street, London, EC 


м NOW 
_1s THE TIME TO SELL 


BELLING BOILERS 


Price 

- 07/6 
EN (subje:t) 
$, | 
ОТА complets 
1,000 watts. КА 
Dia. 7 i's. enamelled 

band. 


QUEM Heat 


General public аве is the est for reliability Be!ling Bo'lers have 
now been on the market 7 years and th.re are w.ll over 100., 00 in 
regulgr. щи. You are th refo-es-fein buying nd. ве(1{. z them, | 


ge Price 
p 
Dia. 74 ins. 90/- 
Single Heat ( subj ect) 


LIBERAL DISCOUNTS. 
DELIVERY FROM STOCK, 


Send a bostcard for a free supply of leaflets for distribution. 


` BELLING & CO., persy ro. works, EDMONTON, М. 18. 
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MOTORS, A.C. & D.C. 
DYNAMOS. 
MOTOR GENERATORS. 


М 

k 

HEAD OFFICE ŐS ---- а WORKS m : 

SAND PITS, BIRMINGHA . 

" HIGBRO," PER I 1648 BCH. EX) — 

265, STRAND ‘LONDON, W.C2. * 

: (CITY 5956.) è 

3, YORK ST., MANCHESTER. , 
(CITY 3713.) 

84, ALBION STREET, LEEDS. | 
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Current Topics. 


Two cases of failure in electricity supply recently 
reported from abroad were due to peculiar circumstances. 
In the case of Lamoille, Nevada, 
ошу __ Curious which was suddenly plunged into 
Breakdowns. darkness and its entire electrical 
ng P | service completely paralysed, the body 
d Pu; ofa rabbit was found asprawl two high tension overhead 
cko © transmission lines, near the power station, ten feet above 
thesnow. It seems that a hawk, of which the rabbit 
was a victim, was surprised by the power company's 
staff, and to evade them carried its prey to the wires, 
intending to make a meal in safety, instead of which it 
must have received the shock of its life. History does 
not record whether the power-station staff subsequently 
dined off baked rabbit. 
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In another instance, three United States towns, 
Berwick, Bloomsburg, and Danville, Pennsylvania, 
Were condemned to darkness for several hours by the 
machinations of a fourteen-inch garter-snake. Elec- 
tncians were summoned to the lower end of Berwick 
by areport that a pole supporting the high tension line 
was on fire. After the blaze had been extinguished 
they investigated the cause of the trouble and found 
the charred body of the snake on top of the pole. The 
snake had caused a short circuit between the wires at 
t the cross-arm, and there had been sufficient heat gene- 
rated to set fire to the cross-ann. It is unlikely that 
the incident will engender a demand for snakes as 
heating elements for cookers and the like appliances. 


Ex-soldiers will be familiar with the real interpre- 
tation of the title of this paragraph, which once again 
refers to the apparently growing 


‘Winning’? practice of abstracting electrical energy 
3 Watts. from supply mains without paying 


! for it. There was a case reported in 
| Chester only a few months ago, and now we have two 
more recent examples at Bradford and Larne (Ireland) 
respectively. It is such an easy matter for anyone 
.,95 With elementary electrical knowledge to tap service 
X leads on the supply side of the meter that it is a wonder 
^," these cases do not crop up with even greater frequency. 
“As I suggested in a previous note on this same subject, 
the fraud would be rendered far more difficult by en- 
casing the leads wherever they enter a building and as 
far as the meter with steel conduit or tubing of some 
. description. 
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Even an electrical marauder will think twice or even 


three times about cutting into conduit to gain his 
nefarious ends, whereas the sight of two V.I.R. braided 
overall conductors, within easy reach and at the mercy 
of апу average pocket-knife,is,if anything, an incentive 
to the light fingered in matters of this kind. 
advocate the proper armouring or conduit protection 
of house service leads. 
as the tubing need only extend from the point where 
the cables emerge from below ground to that at which 
they enter the service meter, and to a suitable gland or 
threaded entry in which they could be appropriately 
anchored. 


I strongly 
It could be done quite cheaply, 


Quite recently I have visited two institutions, repre- 


senting two separate and distinct but nevertheless 


necessary national services. The one 
was an ornate establishment, solidly 
built, and upon which much money 


А Contrast. 


had been expended in architectural fees, building and 
fitting contracts, first-class plumbing, &c. 
it was equally substantial and well equipped ; electric 


Internally 


light everywhere, glazed, washable walls in corridors, 
light, lofty and airy rooms, and a general atmosphere 
of efficiency which, alas, belied the industry therein 
carried on, for it was a Board-school in a northern city. 


The other institution I visited had been adapted to 
its purpose by structural fusion of several large houses 
in a once prosperous but now decadent neighbourhood. 
It was originally opened by the late Queen Victoria the 
Good. It suffered, internally, from all the inconveni- 
ences one might anticipate, from such an unsuitable 
arrangement of space. It was dingy in the extreme, 
sadly in need of redecoration and general repair, 
whilst certain of the upper apartments were being 
repainted for the first time in twenty years. It was 
lighted throughout by gas, and did not even boast up-to- 
date incandescent burners or fittings. Yet the work 
done in that institution is a thousand times more vital 
to the nation than the industry pursued in the one above 
described. It was an important hospital in the same 
northern city. | 


What а contrast! Оп the one building and its equip- 
ment millions of ratepayers’ money are spent recklessly 
in a vain endeavour to convert 100 per cent. brawn 
into ninety per cent. brain. The major product at the 
end of the educational system is discontent, spiced with 
that little knowledge which is dangerous. On the other 
establishment devoted to the extinction of pain and 
suffering, and the saving of human lives, we grudgingly 
bestow such meagre doles as a hard-working begging 
organisation can charm out of the already empty pockets 
of the populace. The situation is anomalous. Some 
of the thousands now wasted on excessive salaries to 
teachers were far better devoted to the alleviation of 
pain and the improvement of the national health and 
physique. Which is the more important, a physically 
fit community, or a few university successes purchased 
at a price out of all proportion ? Our hospitals are 
doing grand work for next to nothing, and they should 
not have to plead for charity. All should be State sup- 
ported, and at least as substantially built and equipped 
as our Board-schools. 
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When filling the tanks of their cars motorists would 
be well advised to see that there is good electrical con- 
tact between the metal funnel or 
Petrol & Static filler spout and the main metal body 
Electricity. of the tank. The mystery of appar- 
ently inexplicable fires in motor- 
garages may have a solution in that under certain 
circumstances static or frictional electricity 1s engen- 
dered by the act of pouring petrol from one vessel to 
another, the vapour being ignited by a subsequent spark 
discharge. It seems that a chauffeur in a garage at 
Brookline, Mass., U.S.A., suspended a five-gallon can 
on the hook of a self-measuring petrol pump. The can 
had a wooden handle which insulated it. When about 
a gallon of petrol had been drawn off aspark jumped from 
the can to the pump and ignited the spint. After 
extinguishing the fire the operation was repeated, with 
the same result. 


“Fire and Water Engineering " attributes this to 
the generation of electricity by friction between petrol 
and other materials, and remarks: There is great 
danger connected with filtering petrol through chamois 
skin; in fact, petrol and chamois skin make a very 
deadly combination. Suppose, for instance, that a 
petrol tank in an automobile is about to be filled. The 
funnel is placed in the filling orifice, the chamois skin 
is placed in the funnel, and the petrol turned on. As 
it passes through the chamois skin it generates static 
clectricity. Static electricity generated by the petrol 
is stored up in the funnel. As long as it is in contact 
with the petrol tank there is no danger as it is well 
earthed, but if the funnel be held a short distance away 
from the tank, and the operation continued, enough 
static electricity would eventually accumulate in the 
funnel to jump the gap between funnel and tank, pro- 
ducing an electric spark. In so doing, the spark passes 
across the opening between the end of the funnel and 
the edge of the tank orifice through which petrol fumes 
are rising. The result is invariably an explosion or 
ignition of the liquid petrol. ELEKTRON. 


THE TESTING OF SMALL ELECTRICAL PLANT. 

Before the Society of Engincers (Incorporated) at 
Burlington House, Piccadilly, W., on Monday, Mav 1, 
Dr. C. V. Drysdale read the second part of his paper on 
the testing of small electrical plant. Mr. T. J. Gueritte 
presided. | 

The lecture was illustrated with a number of lantern 
slides, and described the methods of testing machines 
of various kinds. It dealt with D.C. generators and 
motors, induction motors, synchronous motors, alterna- 
tors and transformers; giving both direct and indirect 
methods of testing. The results given, said Dr. Drys- 
dale, would, he hoped, suffice to show what accurate 
work could be done in the testing of small electrical 
plant by the devices described. There could be no 
doubt whatever that the combination of the regenera- 
tive brake with the multi-range wattmeter and 
ammeters, and the strobosconic devices, made the 
testing of machines and the analysis of their losses 
possible with a very high degree of accuracy. There 
need be but а moderate outlav of plant and time in 


apart from the value of the results to the designer, bv 
the economy in testing rendered possible by having 
a well-laid-out outfit. With a few well-trained observers, 
tests of the accuracy he had shown could be systemati- 
cally carried out at no greater, if not less,cost than the 
crude tests ordinarilv made. 

Mr. Esson said the reference to testing transformers 
brought to his mind some reminiscences of a time when 
he was associated with a company that made them. A 
contract had been made with anelectricity supply com- 
рапу to supply about a hundred transformers, and bv 
the terms of this contract there was a penalty to be paid 
on every transformer that fell below a certain standard 
of efficiency, while a premium was to be paid on everv 
one that was above that standard. The transformers 
were duly made and delivered, and the engineers of the 
purchasing company took some time making their tests. 
It was about three months before the supplying company 
got the results, and they were asked if they accepted 
the tests. They looked, and saw they were going to be 
allowed plus, and plus, and plus. Then came minus, 
and minus, and more minus. At last they looked at 
the bill, found there was a deduction of т per cent. 
and said, '' we accept.” | 

Mr. Brook Sayers said that twenty vears ago he 
had produced a Paper before the Inst. of Engineers and 
Shipbuilders in Scotland, in which the losses of variable 
speed motors were analysed out in the manner that 
Dr. Drysdale had indicated. There were one or two 
points he would like to see added to the present paper. 
It containcd nothing about losses in the teeth as com- 
pared with losses in the core, and the result of the 
armature reaction in crowding up the density at опе 
part and reducing it at the other. With regard to the 
losses, one was struck with the big factor of brush 
friction; this was a very serious matter in these cor- 
tinuous current motors, and it had been pointed out 
that it varied very much when the machine was running 
as compared with when it was stationary. This was 
because of the uncertainty of contact of the area of a 
carbon brush. If you put a square inch or less ol 
carbon against a cvlindrical surface, you had to be à 
very carcful man if vou were to ensure that 1t would 
touch over the whole surface; it would probably touch 
at one point but not at another, especially when the 
commutator began to be worn out of the true plane 
cylinder. He was not satisfied with the efficiency of 
the D.C. motor. Eighty-five per cent. might be verv 
good, but when vou took it twice over—a loss of 15 
per cent. each way — you were down to 72 
per cent. All the rest was wasted. He was devising 
a new type of machine, and hoped to reduce these 
losses to somewhere about half. 

Mr. Holroyd Smith said, with reference to carbon 
brushes, that he was the first to use one, and inan exceed- 
ingly simple way which got over many of the difficulties. 

Mr. Kearnev said the efficiency of the electric motor 
was very much greater than that of the steam engine. 
which was only about 20 per cent. 

Dr. Drvsdale replied to the discussion. On the 
question of the relative efficiency of electrical and 
mechanical methods, he said that electrical machines 
had at one time been in advance of mechanical; but 
since the advent of the motor-car the mechanical side 
had been creeping up. Most electrical machines were 


testing, апа this outlay would be rapidly recouped, | really transformers of energy, and as such they did not 
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compare well with mechanical transformers. It was 
since the advent of the carbon brush that the efficiency 
of the electrical machine had gone down; the carbon 
brush had been the ruin of efficiency though an enormous 
gain as regards regulation. 


ELECTRICAL INSTALLATION WORK—GRADE Г 


SOLUTIONS TO QUESTIONS SET AT THE 1021 EXAMINA- 
TION OF THE CITY AND GUILDS OF LONDON INSTITUTE. 


(Continued from page 213) 


О. 9.—200 yds. of single copper wire has a resistance 
of 1.35 ohms. If the wire be cut into three equal lengths 
and the three pieces are joined in parallel, what current 
will pass through the 66$ yds. of triple wire if connected 
up in а 3-volt circuit ? 

А. 9.—If the 200 vds. of wire be cut into three equal 
lengths of 66% yds., then the ohmic resistance of each 
separate length will be equal to one-third of the total 
resistance of the 200 yds.-—viz., one-third of 1.35 ohms, 
which gives 0.45 ohms. 

If now these three 662 vd. lengths be connected in 
parallel, their combined resistance will be given by the 
equation :— 

Resistance of one length 

Combined resistance = ———— —————————————— 
No. of lengths in parallel 


0.45 
== 0.15 ohm. 


3 


So that if the three lengths in parallel are connected 
t0 à 3-volt circuit, the value of current flowing will be, 
by Ohm's Law :— 

E 3 
I = = = 
0.15 

If the principles of the question are understood, the 
value of current flowing could have been obtained at 
once from :— 


20 amperes. 


3 3x9 "27 
I = = = = 20 amperes. 
1.35 1.35 1.35 
9 1 


0. 10.—The screwed tube installation of an ordinary 
town house supplied at 200-volts is complete except for 
mams and main switch, and consists of one 4-lamp 

© Fdiator, опе 350-watt iron, one 750-watt kettle, ten 
- -watt lamps, ten 40-watt lamps, thirty 30-watt lamps, 
Шу 20-watt lamps. 

The whole are to be supplied through one main 
Witch and one pair of cables. The distance between 
; Switch and distribution board is 40 feet. 

What size of main switch would you order ? 

What size of cable would you order ? 

What size of tbe would you order ? 


4. 10.—From the question we see that there are three 
" “parate answers required, but in each case the answer 
^ Wil depend directly on the value of current required 
* for the various pieces of apparatus and lamps installed 
* In the house. It will be necessary, therefore, to find 
? the total value of current that will be required. 


With the exception of the radiator lamps, the respec- 
tive wattage of the other parts of the installation is 
given. For the radiator lamps it will be necessary to 
assume a wattage, and it will be permissible to take 
this at 250 watts per lamp, making the radiator one of 
I—K.W. loading. 

The total current for the installation will, therefore, be 
as follows :— 


Watts. 
Current = for each case. 
Voltage 
4 X 250 
(a) Radiator lamps J = ———— ‘= 5.00 amperes. 
200 
г. 350 
(b) Electric iron I = ———— = 1.75 T 
200 
| 750 
(с) Electric kettle I = —— —— æ 3.75 з 
200 
IO X бо 
(d) 60-watt amps TJ = = 3.00 к 
200 
IO X 40 
(e) 40-watt lamps J = ———— = 2.00 p 
200 
30 X 30 
(f) 30-watt lamps I = —————— = 4.50 m 
200 
50 X 20 | 
(а) 20-watt lamps J = ———— = 5.00 " 
200 


1 


.'. The total current = 25.00 amperes. 


Having found the total value of current required for 
the installation, we can proceed to answer the questions 
set. 

(1) What size of main switch would you order ? 


It being a screwed tube job, and the maximum current 
being 25 amperes, we should order— 

One 25-amp. D.P. iron-clad switch ; and, of course, 

Two 25-amp. S.P. iron-clad fuses. 


(2) Although the maximum current is found to be 
25 amperes, it will be readily seen that the whole of the 
apparatus and lamps will never be all in use at the same 
time ; and in practice this point is noted, and a slightlv 
smaller current-carrying capacity cable selected, especi- 
allv, as in this case, the distance between the main 
switch and distribution board is not excessive. 

Taking this into consideration, a pair of 7/.044 cables 
would probably be sufficient, but to keep the voltage 
drop down we will decide to order 

100 ft. of 7/.064 cable. 

This extra on the length will allow for connecting 
to supply meter, fuses, etc., also for bends, and up and 
down the walls, if required. 

(3) What size of tube would you order ? 

If the run happens to be a fairly. straight one between 
main switch and distribution board, 1-inch screwed tube 


would be quite suitable. If, on the other hand, the run 
is not fairly straight, a size larger tube would be much 
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better for drawing in. We will, therefore, decide on 


ordering i] in. tube. 
The answers to the question will therefore be :— 
(т) One 25-amp. D.P. iron-clad switch. 
(2) тоо ft. 7/.004 V.I.R. cable. 
(3) 50 ft. 12 in. screwed tube. 


(To be continued.) 


LOW-GRADE COALS FOR ELECTRIC POWER 
GENERATION. 


In a paper read before the Society of Arts on Friday, 
February 24th, Professor W. A. Bone, F.R.S., Professor of 
Chemical Technology at the Imperial College of Science and 
Technology, discussed the utilisation of brown coal and 
lignite, and the steps which are being taken in Australia 
towards the production of cheap electric power by this 
means. In the Latrobe Valley, Victoria, Australia, there 
is an area, 50 miles long, which is estimated to contain, 
within 1,000 feet of the surface, over 31,000,000 
tons of brown coals and lignites. These are low-grade 
fuels, which contain something like 50 per cent. of water 
in the raw state, but by a process the water content can 
be considerably reduced. In 1917 the Advisory Commit- 
tee appointed by the Victorian Govt. to investigate the 
possibilities of generating electric power on a large scale 
from the Morwell coal (in the Latrobe Valley), reported 
that, nolwithstanding its low grade, power could be more 
cheaply generated from it for the City of Melbourne than 
from black coal imported from N.S.W. It was officially 
estimated that at about that time the cost of producing 
raw Morwell coal at the mines would not exceed 2s. gd. 
per ton, and that it could be delivered by the then existing 
railway in Melbourne (97 miles distant) at 7s. 8d. per ton, 
against about 20s. for black coal from N.S.W. Things are 
now moving rapidly on the lines indicated in the committee’s 
report. Large scale steam trials are in progress with a 
view to ascertaining how the coal may best be burnt under 
boilers, and a large electric power station scheme at Mor- 
well is materialising with every prospect of success, in 
connection with which a large order for water-tube boilers 
was recently placed in this country. As a result of all these 
developments it is anticipated that in a few years hence 
not only will the City of Melbourne derive the whole of 
its electric power from Morwell coal, but that the Victorian 
State Railways will also be worked electrically by energy 
generated from the same deposits. | 

Researches have been carried out by Prof. Bone in the 
direction of the heat treatment of these fuels below 400 deg. 
C. as a possible method of enhancing their fuel values, 
and it has been found that such treatment affords a ready 
means of up-grading such coals and of improving their fuel 
values generally. Also Prof. Bone got into touch with the 
Underfeed Stoker Co., who designed and patented an ap- 
paratus for the purpose of both drying and up-grading the 
fuel continuously in one operation, using only the sen- 
sible heat in the burnt gases passing away from a boiler. 
He exhibited a diagram showing the general arrangement 
of a water-tube boiler with mechanical stoker fitted with 
one of such attachments as designed by the Underfeed 
Stoker Co., which has been installed by the Victorian Govt. 
Electricity Commissioners at Morwell, and is now under- 

oing systematic trials there under the supervision of Mr. 
Йй, R. Harper, their Chief Engineer. One of the principal 
advantages which it is expected will be gained by the use 
of such a fuel improver in connection with big power- 
station boiler installations, such 25 at Morwell, where a 
low-grade, but cheap, brown coal must be used, is that 
by so drving and up-grading the fuel before burning in 
the boiler grate, it will give a much hotter and more radiant 
fire than it would otherwise do, with consequent increase 
in both the steam output per boiler and the thermal effici- 
ency of the system as z whole. Indeed, in submitting 


their scheme for the Morwell contract, the Underfeed 
Stoker Co. guaranteed that nine boilers fitted with their 
new fuel improver attachment would give the same steam 
output as fwelve boilers fired with the untreated fuel, and 
with a greater thermal efficiency. Judging bv the resul:s 
achieved so far, it seems probable that the anticipations of 
the Company will be fulfilled. 

During the discussion which followed the reading of tt 
paper, Mr. John McWhae, the Agent-General for Victoria 
said it was anticipated that early in 1924 electrical energi - 
would be supplied from Morwell throughout the wie 
State. It was calculated that they would be able to super 
electrical energy to manufacturers at £4 8s. per hore 
power year, and at the mine mouth, 4,2 17s 6d. per her 
power year. The prospect in Victoria was г magnificam 
one. 


Correspondence. 


The Bditor does not hold himself responsible for opinions expremi У 
aridus eontributore, nor does he necesssrily ntify himelf rità 
views. 


AN ANOMALY. 
To the Editor of ELECTRICITY. 
Dear SiR,— The following should, I think, be placed on 


record in all electrical papers. 
The Headquarters of the Electricity Commissioni 5 
Gwydyr House, Whitehall, a board on the door annouxis 
this fact. I was passing the place last Friday апі < 
noticed that the lamp ever the gate is fitted with an up 
incandescent gas mantle; further investigation resulted 11 
finding two large, cone-shaped, candle or torch snuflers, ii 
on each side of the gateway on the railings. Furth, < 
notice is on the door stating that admittance can be обага! 
by ringing the bell, which is one of the old-fashioned br 
knob, crank bells. The place was closed, but it would * 
interesting to know whether gas is used for lighting 0 

interior as it is for the outside lamp.— Yours faithfully, 
WILLIAM B. CLARKE 


DOMESTIC ELECTRICAL APPLIANCES. 
To the Editor of ELECTRICITY. p 

Drak SiR,—We feel that that section of the ele 
industry which is in closest touch with the general pub: 
i.e., the electrical contractor and retailer, should be mas 
aware of the endeavours that are being made in алей“ 
industry to secure a portion, if not all, of the business‘ 
be done in the above. 

The official organ of the retailers of sewing and washi 
machines and carpet-sweepers is continually advising i? 
readers to take up these lines. | 

The following passage is taken from the said jour. 
dated May 1:— - 

"We will only add that the daily Press is creatmg 1 
demand for sewing and washing machines and ar" 

cleaners, and that it is for the domestic washing t 

to supply the demand and not leave it to the elei 

trade.” | T 

Our own practice has, of course, been to treat with pn 
legitimate electrical trader, but we think you should 1mpfe* 
on your readers the great danger they are in of los? 
good portion of what is proving a very lucrative and growls 
field. —Y ours faithfully, 
| Tue Sun Evectricat Co., L7? 
| E. R. Weston 

(Works Manager! 

[We shall comment on the above in our next 18007 

EDIIOR.] 


CAN YOU HELP ME? 
To the Editor of ELECTRICITY. 


` a e . SI 
Dear SiR,—Some time ago, during my study of pu 
and electrolysis, I chanced to read a book which Ene ns 
б galls 

d 


ments in detail of a certain professor who was invest 
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e properties and the phenomena of galvanic action. In 
ie course of his experiments he was troubled with a certain 
ack powder (evidently of a metallic nature) which was 
uish-white and lustrous, adhering firmly to the zinc anode 
hich he was using in connection with his experiment. 
aturally, this particular phenomena produced what is 
nown as polarisation, and he was so disgusted with the 
ontinuance of this apparent evil that he threw away the 
letrode in а corner of his laboratory. 

On the following morning (as a second thought), he again 
iad recourse to the zinc electrode which he threw away on 
he previous evening. Before using it, it occurred to him 
v scrape it with his knife, and, to his amazement, the fact 
f his scraping this particular powder produced a wonderful 
hower of sparks, and it occurred to him that the particular 
lust which had adhered on the anode could be used as a 
ommercial commodity. 

| remember reading this quite well, but am unable to 
all to mind either the name of the professor, the name of 
he publisher, the name of the writer, or the particular 
olutions the professor used in conducting his experiments. 
van you help me? 

: | have exhausted all the public libraries which are open 

o investigation and am unable to find a trace or a clue 
vhich will lead to the discovery of the particular book in 
juestion, in spite of the fact that I have the fullest recollec- 
jon of reading the particulars referred to above. Will you 
æ good enough to ascertain for me the particular names 
that would enable me to identify the book, and if possible 
secure а copy. 

| have been a reader of ELECTRICITY for quite a consider- 
able time, and I felt that vou would be pleased to use your 
influence and knowledge to assist one in what appears to be 
at he moment a lapse of memory, and consequently a 
mystery.-— Yours faithfully, 

A. ROGERS. 
P.S.—This powder is now used commercially for mechani- 
cal pipe-lighters. 


[We shall be very glad if anv reader can furnish our 
correspondent with the information which he seeks. It is 
unknown to us.—EDITOR.] 


THE APPLICATION OF ELECTRICITY TO 
AGRICULTURE. .* 


(Continued from page 230.) 


Hovers and foster-mothers.— To all practical intents, the 
only difference between electric heating and ordinary heating 
Is the substitution of a resistance for a lamp. As a rule, 
this class of apparatus is provided with a central-heating 
oil lamp This source of heat is placed in the centre of 
à space of which the corners are well rounded. Apart from 
the well-known troubles associated with oil lamps, it will 
oe be appreciated that the maximum number of chicks 
Mad xi be dealt with is less than 100. The demand for 
al cues on a commercial scale has led to the design 
Recent te-stove-heated compartments for 500 chicks. 
кош however, experiments have been made in Cali- 
: ee electric heaters placed round the circumference 
Я ice n room, holding 1,000 or more chicks. ‘This 
: js with the idea of avoiding overcrowding of the chicks, 
Pan often occurs. with a central source of heat, and 
ШЕ the suffocation of the weak and overheating of 
they a subsequently, overheated birds get into a draught 

ae table to catch chills, which in many cases cause 

ККЕ large-scale commercial brooder house in this 
Stinger: recently designed by the author, comprises 42 
air ta ean each holding 75 chicks. A hot-water-heated 
Шел: nie Is placed in the centre of each. These radiators 

High emg adapted for conversion into electric heaters. 
oem. electrical treatment.—This is entirely in the 
PM availabl, stage at the moment, and no definite results 

icharge E Fhe general idea is to produce a high-tension 
chicks ду, у means of a fine distribution wire, above young 
‘and also laying birds. This treatment is given for an 


* — 
the ipa of paper by ‘Mr. R. Borlase Matthews read before 
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hour or so each dav and seems to brace up and stimulate 
the birds. lt appears probable that апу good effects are 
due to the ригїйсайоп of the air in the brooder or laving 
houses, resulting from the production of ozone in the corona 
discharge. It is also quite possible that it assists the birds 
to relieve the;aselves of any pests. 


Testing eggs.—An electric lamp is, of course, ideal for 
this purpose as it is so easily switched on and provides such 
a powerful source of light. 


Wireless telegraphy and telephony.— Two types of wireless 
weather messages are at present issued each day bv the 
Meteorological Office :— 

(a) ^ general inference containing a forecast of anticipated 

weather for the British Isles issued at 9.15 a.m. and 
5 p.m. 
(hj Synoptic messages containing coded weather reports 
from 17 stations in the British Isles, issued at 2 a.m., 
6 a.m., 8 a.m., 2 p.m. and 7 p.m. 
СААП the above issues are made on 1,400 m. wave-length 
continuous waves, the call sign being GFA. It is proposed 
in the near future to issue district forecasts by wireless tele- 
graphy, in addition to the general inference mentioned above. 
in order to reduce the length of the messages, these will be 
issued in a simple code, copies of which will be available 
for distribution to those interested. The Meteorological 
Ollice hope that these forecasts will be of considerable use 
to farmers who тау have access to a small wireless receiv- 
ing set. Careful consideration is being given to the matter 
of issuing the forecasts by wireless telephony. 


USES ON THE Farm LAND. 


Irrigation. —.Mthough not a matter at present interesting 
the average farmer, the provision of an adequate water 
supply for irrigation js in many countries X great im- 
portance. Electric motors are now preferred for driving the 
irrigation pumps, as they allow of the plant being placed in 
the best position and do not require skilled and constant 
attention. 

In the near future, where sufficient water is available, 
electric pumping will undoubtedly be used on farms tor 
irsigation in seasons of iow rainfall. Thus the farmer will 
have vet another aid in circumventing the weather and will 
be able to adjust the supply of water to the needs of the 
crop. Only bv electric pumping is such a scheme, desirable 
as it is in itself, a commercially possible project. 

Experience has shown that the limiting cost of irrigation 
per acre for general farming (not intensive) is 5s. per annum 
fer wheat lands and 15s. for sugar cane. Pumping costs 
and interest charges must not exceed these figures. The 
minimum water supplwv to irrigate тоо acres is 500-700 gallons 
per minute. Each irrigation varies from 2 to 6 inches 
deep (chiefly about 2 inches) with, sav, a total of 2 ft. per 
acre per annum, requiring, say, 550,000 gallons per acre per 
annum. Of the water pumped, 20 per cent. will be lost b; 
seepage and evaporation. 

The principal methods of applying water to the land 
are :— 

(1) By large diameter vertical distributing standpipes with 

underground feed pipes. 

(2) Through portable 12-ft. galvanised light steel pipes. 

(3) Bv blocking or checking in sections. 

(4) Ву general flooding. 

(3) By distributing the water in furrows. 

(6) Bv spraving (with or without portable rolling pipes). 

In Holland and other countries, verv large electric pump- 
ing installations are now in operation for the removal of 
excess water. Windmills have been displaced because wher 
pumping is required during rainy periods there is usually 
no wind. An interesting development of irrigational farm- 
ing is the maintenance of the water level in the fields at 
definite depths below the surface, in accordance with the 
nature of the crops. The depth of water in each feld or 
range of fields is controlled by automatic electric pumps. 


Ploughing.— This is one of the farmers’ heaviest and most 
important jobs, and is accompanied bv the usual difficulty 


that it is a seasonal demand. Much experimental work in 
electric ploughing has been carried out, but no entirely 
satisfactory solution has been reached. Extensive practical 
work in Germany, Sweden, Italy and France has sufticienth 
demonstrated that the results are in favour of electricity 
as compared with animal, steam or oil ploughing tackle. 
The only important competitor of electricity is steam, under 
conditions where fields are very large, and even then the 
electric system has many superior advantages. In the case 
of small fields the electric. system is undoubtedly must 
advantageous on account of its great economy. The systems 
emploved so far may be summarised as belonging to one 
or ether of the following groups :— 

(a; An electric accumulator plough. 

(b) An electric motor-operated plough, 
supplv cable. 

(c) An. electrically-hauled plough оп the Fowler steam 
svstem. 

(d) Ап electrically hauled plough on а modified. Fowler 
system with a single winder. 

(e An electrically-hauled plough оп the Roundabout or 
Howard steam system. 

The position with regard to these five systems 15 brictly 

this :— 

(а) Equipment too heavy; packs the land excessively; 
cannot be used on soft ground. 

(b. Heavy equipment ; considerable wear on trailing: cable; 
electric cable winding gear unsatisfactory. 

(c Double-rope haulage; large capital outlay; meth: 
successful on a large scale; requires wide headlands. 
trailing distribution electric cables and 80-125 h.p- 

(d) This svstem is a compromise between systems (с 
and (e). 

(e) Single-rope haulage; the most. practical for ordinan 
farms: outlay reasonable ; requires 30-60 h.p. : anchorage 
difficulties not nearly so great as with the Howard 
steam system. 


with a trailing 


Double-rope haulage is beyond the reach of the average 
farmer, as he has not sufficient land to justify the outar 
fer heavy plant requiring 80- to 125-h.p. motors (such set 
require 6 to 8 herses to draw them into position). — It is 
however. well adapted for contract or co-operative work. 
For this purpose the author has suggested a plant for us 
in situations where there is no public supply of electricit. 
It consists of a heavy oil generating set, of Diesel ч 
scmi-Diesel type, mounted on a lorry. This portable power 
station is intended to be drawn to the point on a main roat 
nearest to the fields to be ploughed, the idea, of course. 
being that such a heavy plant could not Бе successfulls 
hauled over soft or ploughed land. From this power state: 
the electric power is transmitted by a temporary overheac 
line to the field to be ploughed. 


A somewhat similar scheme has been put into ргасисе 
in France and Germany, but substituting for the lorry 
power station a portable transformer house which is drawn 
up close to the nearest high-tension transmission line, from 
whence it obtains the necessary current, transforms it to ihe 
pressure suitable for the ploughing tackle, апа transmits 
it to the plough motor by a temporary overhead line. | 

As showing the modern trend of development, the electric 
haulage set made by the Société Générale Agricole is œ 
special interest. A so-h.p. petrol engine enables the set to 
travel from farm to farm; it also operates the plough if 
a supp!v of electricity is not available. А 125-h.p. са 
motor is provided and also а portable 5,000-volt overhea 
transmission line 1,100 vards (sav T km.) long with in 
trailing cables of similar length. The steel plough ropes 
are each 720 vards (say 630 m.) long. Each equipment 1s 
suarantecd to plough 25,000 acres (вау 10,000 hectares) per 
season, | 

The author is indebted to L. Guédenev of La Сеш 
d'Enterprise Electro-Méchaniques for turning his o 
to the single-rope method of ploughing which, thoug ae 
from a steam-tackle point of view, 1s comparatively new as 
an electrical method. 
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The tackle comprises a single electric motor with twc 
haulage-rope drums, either of which can be driven bv the 
motor, as desired bv the operator, while the other pullev 
pays out rope, The haulage rope is arranged bv the «id 
of suitable pullevs, to follow round the sides of the field 
to be ploughed. At two corners, anchored angle pullevs are 
provided. At the other two corners stationed pulleys are 
mounted upon carriages. Ап anchor rope is taken from 
each of these carriages to the side of the field. When the 
rope is pulle! һу the haulage set, the pullev carriages are 
drawn along to the extent permitted bv the slack in their 
anchor ropes. The balance plough is attached to the haul- 
age rope between the two pulley carriages. The method 
of ploughing is to haul the plough from one pullev carriage 
to the other. The balance plough is then turned over ready 
for the next set of furrows. Before starting the new run 
the anchor rope of the further pulley carriage is slackened 
out, thus permitting this carriage to advance a distance 
rutivalent to the width of the new set of furrows. The 
plough is then drawn over to this further pullev carriage, and 
о on. Thus it will be gathered that, as the ploughing 
proceeds, the pulley carriages gradually approach the hauling 
set. ў 
The success of such a system is naturally dependent upon 
attention to the details of the various portions of the equip- 
ment. The author's scheme includes the use of ball-bearings 
Wherever possible, also intermediate supporting pulleys to 
take the weight of the rope off the ground. Also the pullevs 
are provided with removable jaws, so as to facilitate the 
placing of the ropes in position. The general design of 
the haulage gear is along the lines of a portable mining set, 
in which class of machine considerable experience has been 
gained, —- TM i 

The svstem is well adapted to small fields, as the haulase 
«t enters only one corner of the field. Very large fields 
would be ploughed in several sections. Once set up m a 
feld, two comparatively unskilled men only are required— 
ene to operate a tram-car type electric. controller, and the 
other te work the balance plough. 

| (То be continued.) 
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Questions and Answers by Practical Men. 
RULES. 


QUESTIONS : We invite our readers to send us questions, preferably on technica 
problems that hare arisen in actual practice. Questions which we consider of 
rient interest to our readers will either be replied to under * Answers to Corre- 
итден! ?' or replies will be invited from our readers. One bhilling will be paid 
for the question which we select for competitive replies in this column. — 

ANSWERS : A fee of 10x. will- be paid for the answer which we consider shows 
№ yratest merit, and 58. for the one we select as second best. In judging the replies, 
inportance will be attached to clearness and conciseness, as well as accuracy. The 
Банат reserves the right to make no award, or to accept only one reply, if, in his 
opinion, the answers received do nol possess sufficient merit. Competitors desiring 
!he return of their manuscripts, if unaccepted, should enclose stamped addressed 
enrelnpe, 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
риге sheet of paper attached to the manuscript. Competitors muy adopt а 
“nom de plume," but, both in the case of questions and answers, the competitor's 
val name and addrexs must be sent with the manuscript as а guarantee of qood faith. 
Хо rorrespondence will be entered into with regard to successful replies. The Editor's 

грон ах fina. 

ИЕ with Question Хо. 101, a Diploma of Merit will be awarded to the 
ИЕ cho win the first or second prize the most times during the next twelve 
months. 

The words ** Questions and Answers " or “Q” and “ A” should be placed at 
Ue top left-hand. corner of all letters intended for this column. 


QuEsTION NO. 139. 

Can any reader give me details of a leakage indicator, 
vt device, which will enable me to determine the exact 
circuit upon which a fault develops? My plant is 440 volts, 
phase, so cycles, stepped down through transformers for 
ughting.— H, H. COSGROVE.” 


QUESTION NO. 140.. 
| am very shortly going out to Cuba where, I understand, 
the whole of the sugar machinery is electrically driven. 
Can any reader give some details. about the electrical 
equipment of a sugar estate ?—'' PLANTER.” 
(Replies to Questions Nos. 139 and 140 must be received 
not later than May 27, 1922.) 
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Reviews of Books, &c. 


[Books noticed in this column will be sent from ELEC- 
TRICITY Office to any part of the world, for the published 
price, plus ten per cent. for postage (minimum 2d.), and 
orders will be appreciated. ] 


_ B.S. SPECIFICATION, No. 128—1922. BARE ANNEALED 
COPPER WIRE FOR ELECTRICAL MACHINERY AND APPARATUS. 
(Lockwood. 1s. 4d. post free.}—This Specification, which 
gives dimensions and resistances of annealed copper wires, 
is issued to meet the needs of the users of copper wire for 
winding electrical machinery and apparatus and refers only 
to bare annealed high-conductivity copper wire. | 

The values of the resistance given have been calculated 
from the value for the resistivity of copper laid down bv 
the LE.C. The resistivity of commercial copper at the 
present time is variable and therefore a tolerance on the 
standard values of resistance of one-and-a-half per cent. has 
been adopted for use until such time as conditions in regard 
to copper improve. | 

Following the general trend of modern practice, the sizes 
are designates by the diameter expressed in decimals of 
an inch and should Ье stvled ‘British Standard Sizes” 
(B.S.S.) of Wire. 

The importance of aiming at the use of a small number 
cf sizes by the designers of plant lies in the need for users 
to carry stocks of all sizes in which thev are interested for 
rewinding purposes; therefore it is particularly important, 
especially for colonial and foreign customers, and for Govern- 
ment use abroad, (hat the number of such sizes be restricted 
as much as possible. 

With a view to encouraging reduction in the number of 
sizes commonly used, the twenty-nine sizes which constitute 
the even numbers of the S.W.G. are classed as “Primary 
Standard " sizes. The remaining twentv-eight are “ Second- 
агу Standard " sizes, and use of the third class or “ Excep- 
tional Standard " sizes should, it is urged, be restricted to 
the utmost. 

Copies of the Specification тау be obtained from the 
offices of this paper, price rs. 4d., post free. 

Report No. 108—1922. B.S. GRAPHICAL SYMBOLS FOR 
ELECTRICAL MACHINERY. (Lockwood, 1s. 4d. post free.)— 
B.S.S. 108— 1922 is put forward as the first list of British 
Standard Graphical Symbols for use in Electrotechnics and 
is the result of cordial co-operation between Government 
Departments, I.E... Technical Societies, Industrial Organi- 
sations and Experts interested in the subject. 

While it is realised that the list is admittedlv incomplete, 
it is felt that it will meet a long-felt need, in view of the 
fact that at the present time Public Departments, Manu- 
facturers' Associations, and Engineers employ their own 
individual lists of Symbols, leading to obvious confusion and 
an unnecessary duplication of work. The symbols should be 
of particular assistance to export work. A large number of 
them will be found in agreement with symbols used in other 
countries. | 

All publications of the B.E.S.A. being subject to periodical 
revision, provision has been made in numbering the svmbols 
for manv additions. 

Two points svecially тау be noticed. 

In Section 7, “Telegraphs and Telephones," the scheme 
of symbols and conventions adopted bv the Post Office has 
been largely utilised. 

The symbols in Section 8. “Radio Communication," were 
prepared by a joint committee of the Post Office, Admiralty, 
War Office, Roval Air Force and Marconi's Wireless Tele- 
graph and Telephone Co., Ltd. 

The main object before the Association has been to 
endeavour to draw up a list acceptable to every branch of 
the industry, and it is urged that every engineer should 
assist the work of the Association bv using this list. 

Copies of this Report mav be obtained from the offices 


of this paper, price 15. 4d. post free. 


, 
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Various Items. 


Personal.—We note with pleasure that Mr. Christopher 
Wilson, the Managing Director of the Osram Lamp Works, 
at Hammersmith, has been re-elected a Vice President of the 
London Private Fire Brigades Assocn. | 

€an^da.—' The 43rd Annual Canadian National Exhibition 
will be held at Toronto from August 26 to September 9. All 
particulars are available to U. K. firms on application to D. O. T. 
(Canadian Section), 35, Old Queen Street, S. W.1. 

The Engireers’ Club — Readers who are members will be 
pleased to hear that the Club annexe has been completely re- 
decorated and re-fitted and was re-opened on Monday last, the 
8th inst Early applications for rooms is advisable. 

Beifast.— Last week, Mr. John Milan, District Secretary, 
E.T.U. Belfast, instructed all members in Federated 
Engineering shops not to present themselves for work on the 3rd 
inst. unless the Employers' notices were withdrawn. 

Hol, wood (County Гомп). Тһе U.C. of this town—which is 
really a suburb of Belfast, being only four miles distant—is 
interested in an electric lighting scheme. A sub-committee has 
been appointed to consider the matter and report. 

Nether ands.— The prospects of a rapid revival in British 
Trade with the Netherlands are not regarded as particularly hope- 
ful by Mr. R. V. Laming, Commercial Secretary to H. M. 
Legation, The Hague, in his report on economic, financial and 
industrial conditions (Post Free 15s. 6d.). He deals clearly with 
the general conditions of the country, however, in a way which 
should help British merchants to anticipate probable events. 

Elec'iicity and Agriculture. —Under the auspices of the 
Institution of Electrical Engineers, and in conjunction with the 
Dublin May Agricultural Show, Mr. R. Berlase Matthews, 
M.LE.E., is to repeat the paper on Electro-farming or the 
Applications of Electricity to Agriculture. This lecture will be 
given at 8 p.m. on May 16, at Leinster House, Kildare Street, 
Dublin. It will be illustrated by the cinematograph and slides. 

The B.E.A.M.A.—The Right Hon. the Earl of Derby, K G., 
has accepted the presidency of The British Electrical and Allied 
Manufacturers’ Association, The Council believe that the 
announcement will afford considerable gratification to the members 
of the Association and the Industry generally. The Right Hon. 
Lord Ampthill, G.C.S.I., who now retires from the presidency, 
has been good enough to express a wish to maintain his connection 
with the industry and has accepted the office of first Past President 
of the Association. 

Navan.— Last week Mr. M. Ua Riain, Dail Eireann 
engineering inspector, held an inquiry into the application of the 
U.D.C. to instal electric plant. According to the statement 
made, it was intended to buy a local plant, instal 3 turbines, two 
to work one generator and one to work singly. Two turbines 
would have 63 h.p. and the smaller one 31.5 h.p. on a head of 
water of 4 ft. 9ins. Mr. Woods estimated the annual income at 
£2.674, the estimated sale at 50,000 units for light at 10d., 20,000 
units at 8d., for power at 6d., and 6,700 units at 6d. for street 
lighting. Оп these figures the income would exceed the 
expenditure by £152 3s. 44. The inspector subsequently paid a 
visit to the site of the proposed electric works. 

“Electricity in Coal Mines.’’—Readers of this paper 
who are in any way associated with colliery engineering should 
make a point of reading the chapter on ‘Electricity in Coal 
Mines” in the Practical Electrician's Pocket Book for 1922. 
This chapter was carefully revised by Mr. Dinsdale Phillips, the 
editor of '' The Mining Electrical Engineer,” and the information 
given therein may be looked as of direct practical value to all who 
wish to gain more intimate knowledge of the numerous appli- 
cations of Electricity in colliery work. — The price of the book is 
only 3s 4d. net post free from Electricity Office and it contains 
over 550 pages of practical text, tables and data, so that it reaches 
the high water mark of value at the modest price asked. 

‘Outline of Science." — Part 13 of this publication 
(Newnes, 1s. 2d. net) opens with the continuation of the chapter 
on Biology and deals in a very interesting manner with the subject 
of regeneration in the lowest forms of nature, as well as the 
experiments which have been made on animals in connection with 
the pituitarv gland. Chapter XX. goes on to the characteristics of 
Living Creatures in which there are some excellent illustrations 
of dragon flies, beetles, moths, etc., after which we come to 
Chapter ХХІ. entitled " The Romance of Chemistry,” which will 
be more particularly interesting to the readers of this paper, as it 
illustrates certain sections dealing with Electro plating, etc. 
Finally we come to the first part of Chapter ХХІІ. '' The Chemist 
as a Creator." A very readable issue. 


Wanted.— An advertiser wants to purchase some pixielite cable 
for garden illumination. For particulars, see small advertisement. 

Meetings.— Thc Junior Inst. of Engineers will meet on Friday, 
12th inst., at the Inst. Mech.E., Storeys Gate, at 7.30 pm. 
Lecture “ Tanks and Chain Track Artillery," by L. A. 
(slides and cinematograph films). Also on Thursday, 18th inst., 
Annual Dinner to celebrate the 38th Anniversary of Institution's 
foundation at Monico Restaurant, at 6.30 p.m. And on Friday, 
19th inst., at Caxton Hall,at 8 p.m. Lecturette "Engineering 
Business in China," by F. W. G. Clark, and Friday, 26th inst., at 
8 p.m., Lecturette '' Engineering Appointments and how to рет 
them," by J. Cameron Rennie. The І.Е.Е. will meet in the 
Lecture Theatre of the Institution, Savoy Place, Victoria 
Embankment, W.C. 2, оп Thursday, 18th inst.,at 3 p.m. Paper: 
The Thirteenth Kelvin Lecture (‘‘ Electricity and Matter "j 
by Sir Ernest Rutherford, K.B.E., F.R.S. | 

' ardif „—Тһе first cafe in the provinces to be fitted wholly with 
electrical cooking apparatus was opened at 47, St. Mary Street, 
Cardiff, on May 1. The venture of the Electric House Cafes, 
Ltd, the directorate is made up entirely of electrica! 
engineers. The chairman of directors is Mr. A. С. 
MacWhirter, M.I.E.E., and the members of the Board, Messrs- 
C. T. Allen, A.M.1.E.E. (South Wales Electrical Power 
Distribution Company). T. E. Elger, A.M.LE.E.; W.A. 
Chamen, M.I.E.E.; H. Arnold, J. H. P. Bethon, A.M.LEE.; 
H. Ellis, M.I. E. E. ; T. Hood, A.M.I.E.E.; O. R. Reid, Н. Winie, 
A.M.LE.E. (Managing director and secretary). The principa 
object of the company is declared the popularising and demo- 
stration of electrical cooking apparatus, and the kitchens, whilst is 
use, are daily to be open to inspection by prospective customers. 
A point emphasised is the fact that none of the directors, thong} 
electrical engineers, have direct interest in any apparatus mant 
facturing company. The public will be advised on the acquisition 
of plant proved bv the company's use. 

Electrical Engineers’ Ball.—Owing to the splendid response 
to the invitations issued by the Committee for the last dance, 
the General Committee were able to hand а sum of 55 guinea 
to the Institution of Electrical Engineers’ Benevolent Fund, 
and 55 guineas to the Electrical Tiades’ Benevolent Fund. 

Cheape- Oil for Moto. Ships.—In -he May issue of "The 
Motor Ship," the problem of running the machinery of oil- 
engined vessels on cheaper boiler fuel oil is dealt with at length, 
aud details of the results attained with a motor ship overa 
period of six months, using this grade of fuel, are given. № 
serious difficulties have been encountered, and the achievemert 
is one which cannot fail to have an influence upon motorshy 
development. It is interesting to note that the large singl:- 
screw motor ship recently acquired by Furn.ss Withy and Co, 
will shortly be operated experimentally on boiler fuel oil. 


Trade Notes. 


The Hart Accumulator Company, Ltd., Stratford, London 
has just opened a branch office at 6, Bridge Street, York, under 
the management of Mr. R. H. Rawlinson. A depot for the repair 
of Storage Batteries is also being prepared at the same addres, 
where all such repairs will be promptly executed and enquinés 
given immediate attention. 

Drake and Gorham Wholesale, Ltd., advise us that Mess. 
Cleave and Co., at 6, Bristol Bridge, Bristol, having resigtd 
their Agency by mutual consent, they have opened a depot а 
35, Broad Street, Bristol, under the management of Mr. А. ]. 
Nicol, who has been with the Company for the past sixteen 
vears. Telegraphic adaress: — '' Dragorlite Bristol." 
` Mr. A. С. Robson has resigned the management of the 
Newcastle and district branch of the joint Simplex am 
Credenda sales organisation. He has been succeeded һу 
]. Entwistle, hitherto in charge of the Cardiff office, and Mr. 
Н. E. Barringer has been transferred from the Bristol depot to 
take charge at Cardiff. 


p 


FUE RERAIRS 


MARRYAT & FLACE. 
28.HATTON GARDEN. 
LONDON, E. C! 


МАУ 19, 1922. ELECTRICITY. 2 


As examples of such systems may be mentioned—- 
(т) Reflector systems in general. 


(2) Systems composed of lines of aerials at right 
angles to the working direction, correctly 
adjusted as regards phase. In this may bc 
included the Alexanderson long aerial with its 
feeders. 


(3) The Beverage long, horizontal receiving aerials. 
This aerial and equivalent arrangements form 
a class by themselves, but have the character- 
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much power into them, tended to make early attempts 
very discouraging. | 

In this Paper are given Some results of investigations 
made with reflectors and wave-lengths below 20 metres. 
The investigation was commenced by Senatore Marconi 
in Italy in 1916, with the idea of developing the usc of 
very short waves, combined with reflectors, for certain 
war purposes. The author assisted him there, and 
it was very interesting work, as it was like being back 
in the very early days of wireless when onc had a per- 
fectly clear field. ú 
The waves used were 2 metres and 3 metres. The only 
interference experienced with such waves is from motor 
boats and motor cars. These machines apparently emit 
waves from near о up to about 40 metres in length, 
and the day may come when they will have to have 
their ignition systems screened, as on some aeroplancs, 
or carry a Post Office licence for transmitting. Inci- 
dentally, if some of the motorists were to listen^to 
the irregularity of their ignition they would have a 
fit. At Senatore Marconi's suggestion a coupled-circuit 
spark transmitter was developed, the primary having 
an air condenser and spark in compressed air. By 
this mcans a moderate amount of energy was obtained, 
and the small spark-gap in compressed air proved to 
have very low resistance. The decrement of the waves 
` emitted was judged to be of the order of 0.03. 
The receiver used was a carefully picked crystal, 
while the reflectors employed were made of a number 
of strips or wires tuned to the wave, arranged on a 
cylindrical parabola with the aerial at the focus. The 
transmitting system was arranged so that it could be 
revolved and the effects studied at the receiver. 
Assuming that the waves leave the reflector as planc 
waves of uniform intensity, having a width equal to 
the aperture of the reflector, it is no* difficult to calculate 
the polar curve of radiation in the horizontal plane, 
which should be obtained from reflectors of various 
apertures. The method of measurement at the receiver 
was the well-known “ slide back ' method with a recti- 
fier; this method if calibrated against an adjustablc 
local generator is quite reliable to a few per cent, and 
has given very consistent results. 


(To be continued.) 


SECRECY IN WIRELESS COMMUNICATION. 


The Paper on ''Short-Wave Directional Wireless 
Telegraphy " read before the Wireless Section of the 
LE.E. on the 3rd inst., by Mr. C. S. Franklin, an experi- 
mental engineer of Marconi's W. T. Coy., was a very 
interesting one. In it was disclosed some hitherto 
unpublished information on the subject and some 

. results of the researches on the possibility of the use 
of " wireless lighthouses ” for the safety of navigation. 

There are, broadly, two general classes of directional 
aerial systems : | 

A. Those having the gencral characteristic that their 
directional power or polar curves are nearly independent 
of their dimensions. The directional result is obtained 
by opposing the cffects of a number of aerials, or parts 
of an aerial, with suitable phasing adjustments; the 
degree of opposition being a function of the direction. 
Systems of this class тау be made small compared 
with the wave-length employed; for the purposes of 
position finding, and as receiving systems enabling 
interference to be eliminated from several directions, 
they have already been developed to a, considerable 
degree. The simplest example of this class is the 
Well-known frame aerial. By employing a sufficient 
number of aerials the system may, theoretically, be given 
any desired sharpness of directional power without 
making the dimensions large; this can, however, only 
be done with a large sacrifice of receiving or radiating 

х — power. « 

D. Those having the general characteristic that their 

directional power or polar curves depend on their 

dimensions relative to the wave-length employed. In 
^ this class the directional result is obtained by adding 

the effect of a number of aerials, or parts of an aerial, 

when working in the requircd direction. The under- 
lying principle is that the effects, for the required 

direction, are integrated over a wide front in proportion 
to the wave-length. Such systems can, therefore, only 
É have small dimensions when using short waves, and this 
j fact makes their development difficult. 
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Fic. 3.—THIRTY-FOOT PLANING MACHINE WITH AN ENDING DEVICE WHICH 
COMPLETES THE ENDS OF THE PLATES AT THE SAME TIME AS THE SIDES. 


Fic. 4.—ONE 25,000 LB. SPEARING WATER-TUBE BOILER WITH ECONOMISER AT 


THE PETERBOROUGH CORPORATION ELECTRICITY WORKS. 
FIRST OF FOUR SIMILAR UNITS. 


THIS IS THE 
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THE SPEARING 
WATER - TUBE 
BOILER. 


(Continued from page 235. 


THE NEw Works. 

The factory, which i 
situated near Newton Su- 
tion on the Great Central 
Rly., contains machinery 
which сап be directly 
adapted to the manufac- 
ture of Spearing Boilers. 
At present the capacity 
of the works is up to three 
boilers per week, and the 
developments immedi- 
ately in sight will provide 
for an output of at least 
ten complete large boilers 
per week. . 


PROCESSES ОЕ РКОРСС- 
TION. 

The first step in tk 

process of manufacture к 

the planing of the ft 


plate on all edges. Ths 


is done on a 30-ft. planing 
machine (Fig. т) fitte 
with an ending deve 
which completes the ends 
at the same time as the 
sides. The plates are then 
taken to the bending rol: 
where they are bent mt^ 
cylindrical form. 

The present equipment 
for this purpose consists 
of bending rolls capabl 
of taking plates up " 
IO ft. in length and и. 


in thickness. These rd . 
will shortly be supple - 
mented by an hydrau . 
upsetting press by meals - 


of which the edges of the 
plates will be pressed into 
the true cylindrical form. 

The Coy. also hason 
order and expects to instal 
in a few weeks new larg 
electrically - driven plate 
bending rolls by John 
Musgrave and Sons, Ltd. 
for bending plates up 10 
20 ft. in length and 1} 2. 
in thickness. The rolls 
are fitted with а 
hinged bearing to allow 
of the cylinder being easily 
withdrawn from the top 
roller. The bottom rolls 
are driven through stee 
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gearing by a 75 b.h.p. motor, provided with a solenoid 
brake for quick stopping. The adjustment of the top 
roller is effected by means of a 20 b.h.p. motor. 
Each end of the roll is separately adjustable by 
means of clutches, so that conical plates may be rolled 
if required. 

Previous to rolling the plates are carefully marked 
off with pilot holes. There are two drilling machines 
to which the rolled plates are taken with the end 
plate, the drum shell plate and the external and 
internal butt straps bolted in position 
through the pilot holes. All the holes 
are solid drilled right through; and 
after the drilling operation is completed 
the whole drum is taken apart and the 
holes are cleaned to take away all the 
swarf between the plates so as to ensure 
the perfect fit of the butt strap plates 
and ends. This cleaning operation is 
done by means of a small hand reamer. 
The pilot holes are drilled to a smaller 
diameter in the first instance and are 
reamered out afterwards to the same 
diameter as the other holes. The*various 
parts are then ready for riveting. Where 
possible the riveting is done by means 
of an hydraulic riveting machine capable 
of exerting pressure up to 150 tons. 
In other cases the work is done by hand 
ог by means of pneumatic riveters, 
according to circumstances. After the 
riveting is completed the edges of all 
plates are fullered by pneumatic tools 
to ensure a tight fit. 
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TESTING THE DRUMS. 

The next process is the testing of the 
drums. For this purpose the drum is 
filled with water, the pressure of which 
is raised to twice the working pressure 
for which the boiler is designed. After 
the testing is completed satisfactorily, 
the holes required for connecting up to 
the headers are drilled by means of a 
special trepanning machine. Three of these 
machines are already installed, and in the 
near future the equipment will be in- 
creased to nine. The drum is then ready 
for loose assembling with the headers 
and tubes. 


TUBES AND HEADERS. 
The headers are solid drawn from mild steel 
and, except in the boilers for the lowest pressure, they 
are all fitted with internal caps. In assembling the 


tubes into the headers the end of each tube is placed - 


in position and is expanded until it makes close contact 
with the circumference of the hole in the header. The 
ends of the tubes are then bell-mouthed by means of 
a pneumatic tool so that any tendency for the tube to 
draw out is efficiently checked. 

Each section of tubés and headers is completed by 
itself, the final process being the fitting of the caps. 
All the caps are internal, and, owing to the smooth 
surface obtained by the solid drawing of the header, 
it has been found unnecessary to machine the header 


FIG. 5.—SPEARING CROSS DRUM TYPE BOILER. 


in order to obtain efficient contact between the cap 
and the base. This lends itself to a very rapid assemb- 
ling, after which each section is hydraulically tested up 
to double the working pressure. 

The holes over which the caps are placed are made 
oval so as to facilitate removal of the cap. The tubes 
are 9-gauge in all cases except the two bottom rows, 
which are 7-gauge. Following the testing of the tubes 
and headers the various parts are assembled and, after 
inspection, are taken down for trarsport. 


M 
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OIL-FIRED. 
CAPACITY, II,000 LB. PER HOUR. 


All these operations are carried out in the main shop, 
which in common with the other sections of the factory 
will, as has been stated, be extended to double its size. 


When the extensions are completed the headers for both 
boilers and economisers will all be dealt with in a self- 
contained department. 
assembling and testing of super-heaters will be carried 
out. 


In this department also the 


FITTING SHOP. 
Adjacent to the main shop is the fitting shop, where 


all the small component parts, stand pipes, tubes, etc., 
are drilled. 


The equipment in this shop includes 
machines for planing and shaping the sides of butt straps, 
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saws for sawing the tubes, and screwing and tapping 


machines for the headers. 


STRUCTURAL AND CHIMNEY WORK. 

Among the other developments arranged for by the 
Spearing Boiler Coy. is the manufacture of all the 
structural and chimney work required for boiler in- 
stallations. A large punching and shearing machine 
with an attachment for cutting angles has been installed 
for this purpose. 

A joiners? shop is at present being added to the 
factory. | 

SUPER-HEATERS. 

All Spearing Boilers are fitted with Ferguson Patent 
Sectional Supersteaters, which have been. thoroughly 
tested on all tvpes of boilers for many years. 

The chie& feature is the ease with which sections 
can bg remioved without disturbing other sections or 
steam pipe connections. "Each section consists of 
a U-shaped tube terminating in flanges which аге bolted 
to the | headers. When a section is removed blank 
flanges сап ре placed on the openings so that the super- 
heater as à whole can continue working. 

The weight of each section is about 120 lb., so that 
there is no necessity to use expensive lifting tackké in 
effecting repairs or replacements. The joints, which 
are out of the path of the flue gases, can be examined 
while the: boiler is working. The amount of super- 
heat obtained can be varied bwincreasing or decreasing 
the number of sections. ^ It is claimed that оп the 
average the use of the Ferguson Sectional Super- 
heater reduces the coal bill from то to 20°per cent. 


”' 


THE RELATION OF THE ELEMENTS. 


At the twelfth Annual Mav,Lecture of the Inst. of 
Metals, Sir Ernest Rutherford said that very rapid 
strides in the growth of our knowledge of the consti- 
tution and relation of the elements had been made in 
the last decade. It had become clear that the atoms 
were electrical structures of the same general type, 
consisting of a minute but massive charged nucleus 
surrounded at a distance by a distribution of negative 
electrons. The work of Moseley had shown that an 
unexpectedly simple relation existed between the ele- 
ments... Apart from its mass, the properties of an 
clement were defined by a whole number which re- 
presented the charge on the nucleus and the number 
of the outer clectrons. This number also gave the 
ordinal or atomic number of the element arranged in 
order of increasing weight. All the known elements 
were defined by numbers starting from 1 for hydrogen 
and ending at 92 for uranium, апа only a few numbers 
were missing. The discussion of the structure divided 
itself into two parts, one the laws controlling the 
position and movements of the outer electrons, and 
the other the constitution of the nucleus. After re- 
ference to the recent remarkable theories of Bohr to 
explain the distribution and motion of the electrons, 
and the origin of the periodic variation of the pro- 
perties of the elements, attention was directed to the 
structure of the nucleus which was of great complexity 
in heavy elements. The evidence derived. from а 
study of the disintegration of the radioactive elements 
showed that {Бе nucleus contained both helium nuclei 


and electrons, but no sign of the emission of hydrogen 
nuclei had been observed. 

The atoms of the elements were very stable struc 
tures, and in order to break them up it was necessary 
to use concentrated sources of energy to overcome the 
powerful forces holding the nuclei together. The most 
suitable agent for attack was the swift alpha рап! 
from radium. The atoms were bombarded bv à 
stream of alpha particles, and occasionally one of the 
latter passed close enough to a nucleus to effect it 
disruption. Experiments made by Dr. Chadwick and 
the speaker showed that in this way swift hydrogen 
nuclei were liberated from the atoms of nitrogen. 
fluorine, sodium, phosphorus and aluminium, but the 
amount of disintegration was on a very minute scale. 

It seemed clear that hydrogen nuclei were consti- 
tuents of the nuclei of these atoms, and were in all 
probability satellites of the main systent. It was 
believed that the helium nucleus was а secondar 
structure built up of four hydrogen nuclei, and that cin- 
sequently the nuclei of all elements consisted ulti 
mately of an ordered structure of hydrogen nuclei and 
electrons. The arrangement of the parts compcsing 
the nucleus and the forces operative were quite un- 
known, and the difficulties of direct attack on thr 
problem of nucleus structure were very great. 


CAMBRIAN CORRESPONDENCE MINING 
| AND ENGINEERING SCHOOL. 


The 1922 Annual Magazine published by the abov 
School, whose headquarters are in Cemetery Road, 
Porth, Glam., is a useful guide of procedure to candi- 
dates desirous of qualifying in the Mine Survevinc 
profession, ctc. The Cambrian Correspondence Schoul 
is now established as the largest Schcol of its kind in 
Great Britain, qualifying candidates for important 
positions such as, for example, Consulting Mining and 
Electrical Engineers. Besides Great Britain there are 
openings in our vast dominions for men thus properly 
qualified. 

We see that full particulars and costs for the various 
courses аге set out in the pages before us, and in the elec- 
trical engineering section we learn that the School has 
had success in passing numbers of candidates for the 
Association of Mining Elec. Eng.; and in the С. and 
G. Elec. Eng. exams іп 1921, of the 287 “ Cambrian” 
candidates, 265 passed (92 per cent.). The Magazine 
runs to over 100 pp., and is well worth careful perusal. 


— — 


Modern Practice in Hoat Enginos.— This is the title of a new 
book by Mr. Telford Petrie, who is the Iccturer in Mechanical 
Engineering in the Victoria University. Manchester, ага in the 
Manchester Municipal College of Technolcgy. It is intended 
to form a companion to the late W. Irchley's ‘ Theory of 
Heat Engines," and deals with the subject of power from heat 
engines as a whole. It also attempts to show how far theory 
may be applied to the design of modern types. The book i5 
divided into three sections, steam-boilers, steam prime movers 
and internal combustion engines, ard each section contains a 
descriptivechapter on the latest types with :ectional illustrati r5 
which, in many cases, approximate to working drawings. Also 
a number of reliable modern tests aie included, and readers 
who are interested in the subject should make a point of getting 
a copy of this new book at once. Cloth svo, 264 pp. 113 
illustrations, price 16s., post free, from Rentell & Co., Ltd., 5^. 
Maiden Lane, London, W.C.2 
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THE WESTON 


Power-Factor Meter. 


The advantages possessed by the Weston Power-Factor 
NER. Meter over all others are due to its superior design and 
и БИ `- construction, and the incorporation of several novel 
features, 

IT IS EXTREMELY ACCURATE, being guaranteed to 
indicate the true phase angle to within 1 per cent. under all 
conditions of ordinary service, from 1 /5 load to full load, and 
it is the only electro-dynamometer power-factor meter that 
can be used on single-phase circuits without sacrifice of 


| accuracy. | 
ae WESTON ELECTRICAL INSTRUMENT C0.. Eddy currents, inductance, temperature errors, etc., have 
x eic See x: 2 been practically eliminated, and the instrument will ‘retain 


its accuracy independently of load, temperature, frequency, 
or wave form as usually found in commercial practice. 


be o 
MODEL = NEwank.N.4.U.S.A. 


ie The power consumption is extremely low, the current being 
215. 


only `05 amp. at full load. 
Write for full particulars. 


VESTON ELECTRICAL INSTRUMENT Co., Ltd., 


пот Audrey House, Ely Place, Holborn, — “ Pivoisd, Smith, А 


~ELECTRICITY—~ 


IN THE COUNTRY HOUSE. 


Country homes, clubs, hotels, etc., in isolated places can 
have all the comforts of Electric Light and Power from 
small, self-coa'ained plants. 


е ЮЕ 


The battery carries the bur-en of the load on these plants. 
It is the heart, th? vitals; the mainstay of the whole system. 


Get the right battery first- ime. Chloride batteries are 
specially designed for this work. The largest factory in the 
kingdom making Storage Batteries only, and the widest 
organisation for the care of batteries in service is at the 
back of eve:y Chloride battery sold. 


ELECTRICAL STORAGE 
‘COMPANY LIMITED. 


Clifton Junction, 5'7, Victoria St., 
Manchester. London, S.W. 


QQ Kp ANIMA { {`` 
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ADOPT THE BEST PRACTICE 


BY INSTALLING 


HART BATTERIES 


LOW COST OF UPKEEP 
STEADY LIGHTING 


HIGH EFFICIENCY 
LONG LIFE 
EASY TO MAINTAIN, 


Hart Batteries have distinct advantages over all 
other makes. The superiority of Hart Cells 
is responsible for their extensive use in 
central Stations, Private Installa- 
tions and general purposes 
of all kinds 


HART ACCUMULATOR CO., L™ 
MARSHGATE LANE, STRATFORD, LONDON, E.15. 


BRANCH OFFICES AT— 


LONDON ee .. ee 36, Victoria St., S.W.1. BIRMINGHAM ,. 30, Newspaper House. 
| а : -- 174, Corporation Street. 
GLASGOW 4. ew oe 107, Wellington Street. BRISTOL .. 37, Victoria Street. 
MANCHESTER A x 4, Victoria Bridge. BELFAST -- 41, Chichester Street. 


or an illumination approximating to davlight in its colour values. The 
light from an ordinary Gasfilled clear bulb lamp, whilst being brilliant, 
contains an excess of red rays which cause the tone values of coloured 
objects to be rendered incorrectly. 


ROYAL 


“ЕРІЅ\МАМ 


DAYLIGHT 


Lamps 


with their bulbs of specially coloured glass emit a light which more 
approximates to daylight than ordinary lamps. Under their light, colours 
are seen in truer tones and the lamps are therefore of value to artists, drapers, 
costumiers and all whose work necessitates the use of colour in any form. 
Each lamp is complete in itself. No additional sereens are needed, They 


will go into any fitting that wil! take an ordinary Gasfilled lamp. — Please 
write for price lists. 


оу Y p^ 
AL'E ois™ 
eae Ус» 
DAYLIGHT 
(cose). 


"y k АЕ; 


Ф. н 
E30: 0p ede р, 
(оу cf er È qfi 
Peps: н: 


4 V 
IA | 1:72 


Ф oe Ce ae i 


Fully Licensed under Patents Nos. 23499/09, 10918/13 and others. 
THE EDISON SWAN ELECTRIC co., LTD., 
PONDERS END, MIDDLESEX. 

London Showrooms— 


123/ 5, Queen Victoria St., E C.4, add 7r, Victoria St., S. W.1 
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TO OUR READERS. 


ELBOTRICITY is published every Friday, and, If ordered, is on sale at the 
principa] Railway Station Bookstalls and Newsagents on that day. It 
has а very large sale throughout the United Kingdom, as well as 
in the British Colonies and Abroad. р 

Questions to which an answer is required must be accompanied by a 
2d. stamp for reply. When considcred of sufficient interest, the answer 
will probably appear in the paper. 

New advertisements for the displayed columns and alterations to 
reach the publishing office not later than 
the first post Tuesday morning, in order to be іп time for the 
issue of the following Friday. This is important. Rate quoted on appli- 
cation. Subscription : 17s. 6d. а усаг, Os. half-year, 4s. Od. a quarter in 
advance, postage prepaid in the United Kingdom and abroad. 


All remittances payable to the Publishers, 8. RENTELL AND Co., LTD. 
36-39, Maiden Lane, London, W.C.2. Telephone, No. 2460 Gerrard. 


Current Topics. 


The letter from the Sun Electrical Company, printed 
in last week's ELECTRICITY, directs attention to a 
state of affairs in the electrical retail 
A Richmond in trade which should not be allowed 
the Field. to continue. It is a fact, borne out 
by considerable investigation and 
enquiries in many quarters, that the electrical trade 
as a whole is not sufficiently enterprising in its 
publicity and propaganda aimed at popularising the 
use of electricity for domestic purposes, lighting, etc., 
and the sale of suitable appliances and fittings towards 
th's end. It is the exception rather than the rule 
to come across a well-dressed “electrical " window 
in any contractor's or retailer's premises, either in 
London or the provinces, whilst canvassing for orders 
for anything electrical would appear to be beneath the 
dignity of the average retailer. 


The public are still in the main ignorant of the possi- 
bilities of electricity as a labour-saver and domestic 
help. They read the attractive advertisements of the 
manufacturers of these electrical goods, and also those 
of interested importers of foreign electrical appliances, 
but it remains for the trader in actual contact with the 
consumer to add that last ounce of persuasion and 
intelligent explanation which is necessary in most 
cases to secure a new convert, or to effect a sale. No 
layman is going to buy an clectric cooker, flat-iron, 
washer, vacuum cleaner or other electrical appliance 
unless he has some clear idea of what it is going to save 
him, and, above all, what it is likely to cost in current 
consumed. The average contractor and dealer is either 
too apathetic or too busy looking after his wiring 
contracts to bother about this prcmising field, and 
the result is that the trade is gradually passing into the 
hands of the hardwareman and ironmenger. 


There is ап abundance of object-lessons in every 
town of note. Contrast the attractive display and the 
enterprise exhibited by the leading ironmongers with 
that of the average dealer in electrical goods and 
fittings, The former dresses his windows with bright, 
clean steel and brass ware, fittings, tools and, in many 
Cases, electrical appliances, suchas ircns, kettles, 
vacuum cleaners, etc. The effect is pleasing, and the 
passer-by is attracted to such a display. Most electrical 
dealers, on the other hand, leave it to the manufacturers 
and the wholesale trade to do all their propaganda 
and advertising. They expect, even demand, copious 
supplies of over-printed leaflets, showcards, post-cards 


etc., and when these are furnished at considerable 
expense, they do not even take the trouble, in many 
cases, to put them to effective use. 


— ÀÀÀ 


The electrical retailers window is a travesty of 
what it ought to be, the brightest and most interesting 
of any trade. It is more often than not a dingy, not 
over-clean shopfront, in which are set out, with no 
evidence of intelligent display or attractiveness, a few 
shop-soiled fittings and appliances, some of which have 
scarcely had their wrappings removed, whilst others 
would appear to have been in stock since electricity 
was in its infancy. In the circumstances it is only 
natural that other more enterprising trades are making 
hay while the sun shines, and small blame to them. 
I even heardof an itinerant hawker the other day who 
canvasses the tenants of a new housing scheme, his 
stock-in-trade being carried on a small donkey-cart, 
and consisting in the main of pots, kettles, buckets, and 
the like. To this collection of hardware he has quite 
recently added a cheap line of electric irons, made in 
Austria, and selling at an attractive figure. He has 
no difficulty in disposing of all that his cart will enable 
him to carry round; and thatisthe trade which should 
be passing over the counters of the electrical retailers 


in the same town. 


This new scheme of lectures, news, music, and the 
like, always on tap from the ether to anyone who cares 
to go to the expense of a cheap 
Broadcasting. wireless receiving set and take advan- 
tage of it, has a big future in this 
country. Already well-established in the States, it 
has only recently caught on over here, and is going 
to create quite а Бост in suitable apparatus. There 
is something very attractive and romantic in being able 
to “listen in ” on all kinds of news messages, wireless 
concerts, time signals, lectures on popular subjects, 
and even sermons. We should doubtless have been 
enjoving this privilege long before had it not been for 
Government restrictions now in process of being removed. 
There is, of ccurse, no question of general wireless 
telephony in the sense that one perscn can ring up 
anotherat a distance at any time and convey a directional 
and secret message ; we have nct yet reached that stage, 
but the science has advanced very rapidly, and there 
is no telling what the future may hold in store. Mean- 
while, I know a man who is busy making his own 
receiving set, and anxiously awaiting the day when his 
neighbours depart on their annual summer holiday 
so that he may seize the opportunity to affix a con- 
templated aerial to their chimney and blame the Pcst 
Office when they return. 


— 


There is still much, work to be done by the pioneers 
of the electric vehicle in this country before it becomes 
as popular as it deserves to be. 
There is one direction in particular 
in which concerted action might be 
taken with advantage ; I refer to the 
unification of charging rates throughout the country. 
Electrical energy at a reasonable price is just as indis- 
pensable to the electric vehicle user as petrol is to the 
internal combustion engined vehicle, which is now in 
the vast majority. It is up to the supply authorities, 


Electric Vehicle 
Charging Rates. 
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both in their own interests as well as those of electric 
vehicle users, to see that this want is supplied. The 
charging load is well worth catering for, and I am glad 
to see that steps have already been taken by the Electric 
Vehicle Association to impress this need upon central 
station engineers throughout the British Isles. It 
has been suggested that the tariff should not exceed 
Ild. per unit. 


Although not strictly an electrical subject, I have 
just come across a newspaper paragraph which takes 
me back seventeen years, and affords 
The Great evidence ef the gradual enlighten- 
Unpaid. ment of a country magistracy. Seven- 
teen years ago I was caught in one 
of the early 220 yards police-traps, and on the sworn 
evidence of a disguised sergeant and an unwilling 
constable convicted of '* driving to the danger of the 
public,” who did not happen to be there at the time. 
Since that day I have driven many thousands of miles 
in many towns and counties at average speeds far 
exceeding that for which I was thus penalised. Until 
last year I carried a corresponding endorsement on 
my driving licence, which was painstakingly copied 
by the registration clerk year after year, every time I 
renewed the licence. | 


а 


4 

Last week, at the same’ Petty Sessions, my old 
friends in blue had evidently been at their tricks again, 
for they had brought up a victim for judgment on the 
score that he had not given audible warning of approach, 
and was travelling at an excessive speed. The chair- 
man: “ You could hear him coming? " The ser- 
geant: “ Yes.” Summons dismissed. Evidently the 
chairman of my day has retired or joined the great 
majority, for if my memory serves he was a patriarch 
then and had to hobble into Court with the aid of a 
stick. In any case, it has taken seventeen years for 
that Bench to realise that motering has ceme to stay. 


ELEKTRON. . 


THE BRITISH SOCIETY OF ENGINEERS. 


As considerable interest has been aroused among our 
readers concerning the British Society of Engineers 
since our recent reference, we now give a few further 
particulars. Founded in 1919, it has among its ob- 
jects the holding of meetings, exhibitions and examina- 
tions (with the grant of diplomas, medals, etc.) in all 
branches of engineering, constructional work and 
“trades allied thereto." It is further intended to be 
a centre for members of technical, financial and legal 
advice, an active advisory employment agency and 
centre of mutual co-fellowship. It aims at covering 
the world by branches in well-distributed centres, of 
which at present there are, we believe, some 28 in 
being. 

An airship expedition to chart the unknown Arctic 
regions between Spitzbergen and the North Pole is 
being organised for July, 1923. Reference has pre- 
viously been made to some of the lecture arrange- 
ments, including cinematograph and wireless telephone, 
while it is hoped that it will be possible under the 
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“ broadcasting " arrangements to connect with the 
Houscs of Parliament, places of amusement, etc. 

. Mr. Caleb Smith is President, and Hon. Capt. C. 
Frobisher (2r, Nesfield Way, Shiregreen, Sheffield), 
Secretary. 


GERMANY AND TURKEY. 


REPORTS ON THE Есохоміс Position. 


‘When the report on Germany's economic and financial 
condition in 1920 wis being written, the hope existed that 
it would be possible, in reviewing 1921, to relegate publi 
finance and currency questions to their proper, not te 
prominent, position in such a report and to present a clear 
picture of industrial and commercial development on nearh 
narmal lines. Such is, unfortunately, far from being the 
case. There has, of course, been further progress towards 
order within the country; the more distressing features 
resulting from the war have almost completely disappeared ; 
work has been plentiful and the resumption of overswa- 
relations has taken place on a vast scale; but the bases of 
commercial life—stability of exchange and the granting «f 
credit- are. apparently as far from a satisfactory condition 
as ever," 

With these words the Commercial Sec. to H.M. Em- 
bassv, Berlin (Mr. J. W. F. Thelwall), opens his Repost’ 
of 192 pp. upon the Economic and Financial Conditions in 
Germany. He then proceeds to deal with the outstanding 
dificulties of the present conditions, including the currens 
problem, taxation, foreign trade, etc. Notes are included 
on the developments in the electricity supply industry and on 
electrical manufactures to foreign account. 

The prevailing conditions in Turkey are dealt with in the 
Reportt by the Commercial Sec. to the British High Com- 
mission, Constantinople (Capt. C. Н. Courthope-Munrer. 
This Report runs to 38 pp. 


ELECTRIC CLOCKS ON THE LIVERPOOL 
OVERHEAD RAILWAY. 


Electric clocks on the Pulsynetic sytem are being pre 
vided on the Liverpool Cverhead Rly by Gent and Ce. 
Ltd., of Leicester, and 25, Victoria Street, S.W.i. The 
clocks, Impulse type, are іп waterproof cases, and ar 
being fitted at every station, in the power station, signal 
cabins and administrative departments. All are controlld 
from a Master Clock “Transmitter ” fixed at Dingle Station. 

The installation proves to be one of more than ordinary 
interest, because the connecting wires which loop up the 
clocks are “broken ® when the drawbridge at Clarence 
Dock swings, and the time-keeping of the whole system 
is not affected by such temporary disconnection. Further, 
the vibration of the steel structure, caused by passing trains, 
does not affect the time-keeping of the Impulse clocks. 


Answers to Correspondents. 


F. J. Cars (Wavertree, Liverpool).—A magnetic field has 
unit intensity (one line per square centimetre of cross se 
tional area) when it reacts on a unit pole placed in the 
field, with a force of one dyne. The law of inverse squats 
is :—“ The force which an electrified body exerts оп neigh- 
bouring bodies, charged or uncharged, varies inversely as 
the square of the distance, provided that both are small 
compared with the distance between them. Therefore 
“E.R.” is quite correct. 

Н. Dawsow (Horberton, Devon).—Your question will 
be submitted to our readers for competitive replies in our 
Questions and Answers competition. 

S. Н. Apams (Sutton, Surrey).—See reply 
Dawson, above. 


to Mr. H. 


ee 


* Post Free from S. Rentell & Co., Ltd., 5s. 6d. 
+ Post Free from S, Rentell & Co., Ltd., 1s. 2d. 
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A LARGE ELECTRICALLY DRIVEN WINCH. 

The cable winch illustrated is one of two designed and 
manufactured by W. T. Henley's Telegraph Works Co., 
Ltd., for use in connection with the sinking of two 
mine shafts in India, whither they were recently shipped. 
The feeding cable for the pump motors was also manu- 
factured by Messrs. Henley's, and each length is 1,014 ft. 
and weighs 7} tons. It is a 75 sq. in. 3-core cable, rubber 
insulated, armoured with special high tensile steel 


Fic. 1. 


wire, and jute braided, the overall diameter being 3$ ins. 

It was specified that the winch should be operated by 
hand, and it was, therefore, necessary to provide gearing 
giving a reduction of 524 to І. This reduction is 
obtained by means of bevel, worm and spur gearing. 
The large spur wheel is 6 ft. т} in. diameter, and, 
as can be seen from the illustration, is attached to one 
of the drum flanges. The worm-gearing has been de- 


signed so that the angle of the worm is at the limit | 


of its self-sustaining value, and a band brake is provided 
on the worm wheel shaft so that'the drum can be held 
inany desired position. In addition to the band brake, 
à rachet wheel and pawl is fitted to prevent the drum 
running back when the cable is being wound up. The 
method of mounting the drum is very interesting. 
Instead of a shaft, heavy hollow cast steel trunnions are 


attached to the side of the drum. The necks of these | 


trunnions run in cast iron bearings, which are supported 
by heavy steel frame work surrounding the drum. To 
enable the pump motors to be fed while the cable is 
being lowered, current transmitting gear has been 
provided, and it will be seen mounted on the right-hand 
side of the winch. We illustrate a close-up view of this 
With the cover removed. Three heavy slip-rings are 
mounted on the end of one of the trunnions and are 
supported by three insulated studs. Current is trans- 
mitted to the slip-rings by means of heavy laminated 
copper bands provided with an adjustable spring tension 
device. The small slip ring at the extreme end of the 
gear is connected to the drum and the laminated copper 
bands to the steel frame work, so that the drum is always 
rarthed. The cores of the .75 sq. in. cable for feeding 


deliver. 


the pump motors are permanently attached to the slip- 
rings, and the cable passes through the hollow trunnion 
up through the centre of the drum through a hole in the 
opposite flange. It is then laid in a groove case in the 
trunnion casting attached to this flange, and held in 
position by means of heavy clamps. The cable then 
passes through another hole in the flange and on to the 
barrel of the drum. 


We are indebted to Messrs. Henley's for the illus- 
trations and particulars. 


POWER FACTOR AND ELECTRICITY COSTS. 


The evil effects of low power factor in electricity supply 
systems are now generally recognised. The wattless current 
does nct in itself require the expenditure of any fuel in a 
steam-driven station, or of any water in a hvdro-electric 


station, for it is wattless. This current does, however, 
contribute to the heating of the machines and cables 


through which it flows and energv 
cover these heating losses. A more serious consideration is 
that every 100 amperes of wattless current reduces һу 100 
amperes the maximum useful-power current which can be 
carried by the conductors without exceeding the permissible 
temperature rise. So far as useful power is concerned, the 
wattless currents it truly " idle," but it is as active as " watt- 
current" in heating the circuit through which it passes. 
so that the more wattless power a generating station has 
to produce and distribute, the less uscful power can it 
A certain proportion of the total fuel consumption 
i$ expended in covering the “light load” losses of that 
part of the generator capacity which is condemned to per- 
petual light-load so far as useful output is concerned, but, 
far more serious than this idle consumption of fuel, is the 
fact that a large part of the investment in generators, cables, 
etc., is and must remain unproductive so long as the power 
factor is below unitv. 

Such, broadly, are the evil effects of low power factor, 
and there is obviouslv a good case to be made for charging 
the consumer more per kilowatt-hour consumed at low 
power factor than for that consumed at unity power factor. 
The actual useful energy consumption is the same 1n both 
cases, but the cost to the supply authority is appreciablv 
more as the power factor decreases. Naturally the con- 
sumer’s meter-—being a true-energy meter—takes no account 
of wattless power, and if a charge is to be made for the 
latter, a special meter must be installed or the consumer's 


has to be expended to 


250 


average power factor must be determined and the charge 
per useful kilowatt-hour must be adjusted on a sliding scale 
based upon the power factor. Neither course is simple 
or entirely free from objection. Special meters to measure 
wattless power offer some technical difficulties in their 
construction, particularly when it is attempted to keep the 
cost of the meter low enough to enable it to be installed 
where the consumption is small or medium and where, by 
the way, the power factor is often lowest and most variable. 
Unless it can be shown that the consumer’s power factor 
is reasonably near to constancy, the consumer may reason- 
ably object to a discriminating charge per unit based upon 
the estimated average power factor. 

Quite a number of supply companies in various countries 
have now adopted one or other of the several methods of 
penalising low power factor, or, what amounts to the same 
thing, rewarding high power factor. This policy is grow- 
ing in favour, but the experiences of various stations are 
bv no means consistent—probably owing to the fact that 
the ratio of fixed to variable charges is very different іп 
individua! cases. The higher the proportion of fixed charges 
(investment in plant and cables), the more serious it becomes 
to have a percentage of the investment rendered idle by 
low power factor. 

Tn the matter of power factor correction and the putting 
into force of tariffs discriminating against low power factor, 
it is easy to incur expenses greater than the saving effected 
by higher power factor. "The best policv appears to be for 
every station engineer to prepare a‘! power factor map ` of 
his system and then to consider in which parts of the system 
power factor improvement is needed most urgently. For 
each part of the system it is not dificult to determine the 
money value of each 1 per cent. improvement in power 
factor, and it then remains to ensure that less than this 
value is expended in effecting the improvement. Provided 
that a stiff penalty for low power factor can be included in 
the schedule of tariffs (to show that the supply authority is 
in earnest!) much can be accomplished —to the greatest 
advantage of all parties—bv tracking down those consumers 
who have the lowest power factor and making improvements 
"bv consent." In many cases, the low power factor is due 
to some quite avoidable cause, for instance, the use of 
induction motors which are much too powerful for their 
work, so that they regularly run much below normal load. 


Questions and Answers by Practical Men. 


RULES. 


QUESTIONS : We inrite our readers to send us questions, preferably on technicat 
problems that hare arisen. in actual practice. Questions which we consider of 
au ficient interest to our readers will either be replied to under ** Answers to Corre- 
&pondents '' or replies will be invited from our readers. One shilling will be paid 
for the question which we select for competitire replies in this column. 

ANSWERS : A fee of 10s. will be paid for the answer which we consider shows 
the arcatest merit, and 58. for the one we select ах second best. In judging the replies 
tmportance will be attached to clearness and conciseness, as well as accuracy, The 
Eutr reserves the right to make no award, or to accept only one reply, if, in his 
opinion, the answers received do not possess кн ffirient merit. Competitors desiring 
the үл" of their manuscripts, if unaccepted, should enclose stumped addressed 
enrelope. 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate xheet of paper attached to the manuscript. Competitors may adopt a 
“nom de plume," but, both in the case of questions and anmvers, the com petitor' s 
real name and address must be sent with the manuscript as a guarantee of aood faith. 
No correspondence will be entered into with regard to successful replies. The Editor's 
decision is final. 

, Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
nr on petitors who win the first or second prize the most times during the next twelve 
mont hs. 

The words “ Questions and Ansicers " or “O” and “A” should 
the top left-hand corner of all letters intended fot this column. Е 


QUESTION NO. 139. 
Can any reader give me details of a leakage indicator, 
or device, which will enable me to determine the exact 
circuit upon which a fault develops? My plant is 440 volts, 


3-phase, 50 cycles, stepped down through transformers for 
iighting.— H. H. CoscROvE." 


QUESTION NO, 140. 
I am very shortly poing out to Cuba where, I understand, 
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Can any reader give some details about the electrical 
equipment of a sugar estate ?—'* PLANTER.” 


(Replies to Questions Nos. 139 and 140 must be receirea 
not later than May 27, 1922.) 


Answers to Questions. 
QuESTION No. 132. 

How do the time limit relays operate on the London an4 
South Western Railway traction units? I understand that 
the function of these relays is to regulate the period ої 
closing of the main circuit contactors. —'' RAIL.” 


REPLIES TO QUESTION NO. 132. 
The first prize (10s.) has been awarded to * Astatic" for 
the following: reply :- = 
The time limit relays used on the London and South 
Western. Railwav. traction units were designed, constructed 
and fitted by the British Westinghouse, now the Metropoli 
tan Vickers, Ltd., of Trafford Park, Manchester. 
Their function is to limit, or control, the period of time 
occupied for the closing of the whole of the contactors which 
cut out the starting resistance. They also limit the amount 


of current. passing through the motors from the fact that 
if quick acceleration is required the relay may be adjusted 
to cut out the resistance more quicklv, or vice versa. 


"ш е 


A rough sketch of the relay is shown in the diagram. 
Here, S, is a solenoid of two or three turns which carries 
the whole of the current supplied to the motors to which It 
is connected. 1) is a small disc which, when the soleno 
is not energised, rests upon two pins .X and B. This dix 
is held firmly upon the pins by means of a spring, Эр. 

The operation is as follows :— | , 

A miniature controller, operated by the driver, has Ib 
contacts connected to A and B in such a manner that when 
the controller is placed round, the first contactor solenni 
circuit is completed and the whole of the starting resistant" 
is inserted in series with the motors. When the contacter 
rises into its position, a switch with a rotating attachment 
disconnects the solenoid from the time limit relay and places 
an economy resistance in series with the former, since ш 
will not require as much power to maintain it In Dos 
as it does to draw it into position in the first instance. 

When current commences to pass through the D 
which happens immediately the first contactor 15 closed, E 
solenoid S, being energised, the plunger commences meee 
against the tension of the spring 5p. As the шош UE 
mences to rotate, a back electro-motive force 1s gen Te 
the current becomes less. The latter decreases unti | 

mapneto-motive force, produced by S, is not ue pn 

the plunger in the solenoid, and the tension of e 1 s 
gradually overcomes this and the disc falls bac 
original position on the pins А and B. . ‘hed wit 
When the diss falle, a complete circuit 15 establisne 


| eame zn ei and ae le 
the whole of the sugar machinery is electrically driven. | the second contacter and this rises into position 4 ds 
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it the first step of the resistance. The rotating attachment 
fain disconnects the disc so that when it falls a circuit 
completed with the third solenoid, and so on. 
From the above remarks it will be seen that if the tension 
the spring is varied, more or less current will hold the 
unger in position. That is, if it is desired to increase 
ie period of time to cut out the resistance, the tension of 
ie spring must be decreased. If quicker acceleration is 
‘sired, then it is necessary to increase the tension of the 
ring. 
It may be said that, generally, the period of time is 
‘teen seconds to cut out the whole of the resistance.— 
Astatic.” 


No second award is made. 


THE APPLICATION QF ELECTRICITY TO 
AGRICULTURE. * 


(Continued from page 230.) 
A large haulage set will plough from 19 to 20 acres per 
ay {оп an average) as compared with nearly one acre with 
orses. Electric ploughing sets can be used on much 
еерег ground than steam sets. Normally from 3o to 36 
w.h. are consumed рег acre, ploughing three 12-inch 
rows at once on average ground. The nature of the 
round and weather conditions markedly affect the con- 
amptiun. i 
The following results of experiments conducted by Ringle- 


ann show the wide variation in the resistance offered by 
ifferent soils :— 


Soi. Resistance. 

lb. per sq. ft. 
Light 740-820 
Heavy vr . 1,125-1,230 
Four-vear Lucerne "m 1,780 
Heathland 1,260 


The horse-power required at the plough is given by the 


ormula 

| Н.Р. = КІрт / 550 

vhere Н.Р. = horse-power ; 
К = resistance in lb. per sq. ft. (according to soil) ; 
p= depth of furrow, in feet; 
| = width, in feet, of furrows ploughed at a time; 

and 
| v = speed of plough, in ft. per sec. 
the horse-power thus obtained should be doubled to allow 
for stones, etc. 

On electric ploughing sets two speeds are usually avail- 
ible, viz., 3 ft. per sec., i.e., 2 m.p.h. (say о.9 m. per sec.) 
ind 5 ft. per sec., i.e., 3.6 m.p.h. (say 1.6 m. per sec.) By 
! change of year these speeds can he increased to 4 and 7 
L per sec., і.е., 2.9 and 4.7 m.p.h. (say 1.3 and 2.1 m. 
ег sec.). 

The practical furrow length even in very large fields rarely 
Acteds 450 vards, chiefly owing to the difficulty of signal- 
ing. 

Unfortunately, the problem of electric ploughing is not 
merely a matter of solving electrical difficulties, It involves 
'lso a careful consideration of the design of the implements 
to be emploved. Though agriculture is such an ancient 
art, or perhaps because of this, the scientific principles of the 
design of even such features as ploughshares do not seem to 
"ave been as carefully investigated or mathematically analysed 
as they should have been. There are well over 200 varieties 
of plough in this countrv, and none of them seem very 
Suitabi2 for haulage at higher speeds than that of horses. 

Electrical Operation of harvesting machinery.—The usual 
Principle of operation of a binder for reaping grain crops ts 
by the traction drive of a large straked wheel (known as the 
bull Wheel) which is the principal support of the machine. 

his is quite a satisfactory method for ordinary speeas under 
hormal conditions, but the increased cost of labour and the 
seater value of time nowadays call for faster cutting and 
aSo the possibility. of cutting any kind of crop in any sort 
"f condition by machinerv. 

Н 
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The use of an electric motor drive for the binder (as 
developed by the author) meets these requirements, and tests 
on binders show that the draft is lessened. As the drive 
is not obtained from the bull wheel the machine сап be used 
m certain sections of the farm where wet ground has hitherto 
made the operation of the binder very difficult. The use of 
the electric motor also permits the cutting of heavy grain 
in a proper workmanlike wav, when the binder has to be 
drawn at comparatively low speeds, e.g., when turning 
corners and the like. This is accomplished, owing to the 
fact that the knives or sections run at a constant speed 
throughout. It is this fact, coupled with the possibility of 
the independent control of the speed of the knives, that 
makes it practicable to cut heavy tangled crops that have 
been blown by the winds. In practice it has been found that 
the use of electricallv-operated binders effects a considerable 
increase in the number of acres cut per day, which increase 
may as a minimum be anticipated to be at least from 4 to 5 
more than the normal 16 acres. With the electric motor 
drive, crops can be cut at a rate about one-third faster than 
the normal. Similar beneficial results are to be obtaiied 
when mowing machines are electrically equipped for cutting 
grass for hav. 

The electric power for driving the motor is obtained from 
a dynamo mounted on the tractor which is hauling the 
binders (one to three binders are often towed by a single 
tractor). The electric motor (of 1}-h.p. capacity) is of the 
variable speed type, with a controller fitted in a convenient 
position adjacent to the seat of the driver. The motor speed 
must be constant, irrespective of the speed of the binder. 

In America combined harvesting and threshing machines 
ere successfully emploved in certain parts of the country. 
‘This svstem saves considerable time and'is generally a great 
convenience, circumventing bad weather conditions which so 
often spoil a crop after cutting. In Great Britain this 
practice cannot be followed at present, owing to the neces- 
sity for curing the grain, which is not subjected to such 
powerful sunshine whilst growing. The author is, however, 
of the opinion that it can be accomplished, if proper drying 
and curing clectric-fan arrangements are provided at the 
farm buildings. Some tests to this end have alrcady been 
carried out. Obviously a combined harvester and thresher 
is essentially a machine to be electrically driven. 

Electro-cullure. —The object of electro-culture is to in- 
crease the harvest vield by stimulating plant growth. It 
is very difficult to determine what increase can be obtained 
by electrical means, because so many natural factors, whose 
exact influence is still but imperfectly understood, also affect 
the result. 

On the whole, a careful comparison of a great many ex- 
periments on large-scale conditions shows that there is 
undoubtedly a considerable improvement in electrically- 
treated crops. The author has not vet personally carried 
cut any experiments on a commercial scale, but intends to 
do so eventually. He has, however, taken the opportunity 
of investigating several experimental installations, viz., at 
Rothamsted, Harper-Adams College, Newport (Salop), Here- 
ford, Chester, Haarlem and Lucerne. There аге installa- 
tions also at Gerrard's Cross and Lincluden; further, some 
seven English installations are in operation in Germany. 
Experimental work is also proceeding in France, under the 
guidance of Dr. Heim. An analysis of the results obtained 
at the abo-e installations seems tu indicate that an electrically- 
treated crop may be reckoned upon to produce at least 
10 per cent, more grain, accompanied with a proportionate 
increase in the quantity of straw.* 

The cost of current is negligible, so that the problem 
has little interest fer the electricity supply undertaking, the 
only desire of which is to increase its immediate sales of 
current. Experiments carried out at the Imperial College of 
Technology at South Kensington, with currents passing 
through the plant, showed that vegetable growth was acceler- 
ated by currents of the order of 0.3 X 10—" ampere, but that 
the plants were injured by currents of 10 X 1o—* ampere. 
The chief question, therefore, that really has to be considered 
is the commercial cne as to what amount of capital is 
necessary to attain this increase in the crops. The cost of 


stringing the wires is not at all important, for 4 or 5 Ib. of 
fine wire (29 S. W.G.) is all that is required per acre, plus the 
heavier insulator-borne cable supports around the field. The 
serious factor is the cost of the transforming and rectifving 
apparatus. At Harper-Adams College the cost of the equip 
ment for an area of just over 2 acres was as follows :— 


| L s.d. 
Acrials — ... m ds 5.0 0 
Insulators : I1 I$ о 
Motor-generator .. 125 0 а 
Transformer ... . 200 о Q 
Instruments edd 2$ 0 0 
erection, carriage, etc. 33 5 0 

400 о o 


The plant was considerably underloaded, and so could 
have dealt with a much larger area, with an additional cost 
only for aerials, insulators and their erection. The con 
sumption was at about the rate of 14 kw.h. per acre, and 
electrifcation was carried out for 8 hours daily, i.e., 7 to 
11 a.m., and 3 to 7 p.m., weather conditions permitting. The 
average height of the wires above the ground was 6 ft. 
and they were placed about 5 ft. 6 in. apart. Approximately 
+ lb. of wire was required per acre. А r-kv.a. oil-cooled, 
25-period, single-phase Ferranti transformer was used, as 
at Rothamsted. This was provided with tappings for 15,09, 
30,000, 45,000 and 60,000 volts. The secondary current was 
from 0.060 to 0.01606 ampere. The normal voltage emplevel 
was 45,000 volts, and the current supplied did not exceed 
2.06 mA. per acre. The high-tension current was made 
unidirectional by means of a rotating Newton and Wright 
disc rectifier mounted on the motor-generator shaft. It 1s 
estimated that the capital cost of a 100-acre equipment would 
be about £.4 per acre. 

By deduction from the experiments which have so far 
been carried out, the most suitable arrangement for a com- 
mercial farm is to: provide alternating-current supply; а 
100,000-volt high-tension, oil-cooled transformer, and а 
mechanical rectifier driven by a small synchronous motor. 
The overhead network should be placed 15 ft. above the 
ground. It would probably be necessary to operate such 
a plant only for about ап hour in the morning and again in 
the evening during the spring and early summer months. 
The transformer would be preferably switched on and off 
bv a time-switeh. A Lodge or similar valve would probably 
give a more efficient discharge than a mechanical rectifier, 
but on large-scale work these valves do not appear to be 
so practicable, In the course of time it seems quite like 
that the transformer may be superseded by а motor-driven 
influence machine. Owing to the low power factor of these 
installations it is necessary, before accepting the readings 
of any instruments, to see that due corrections have ben 
made. 

The Tesla transformer employed at Lucerne on small- 
scale but successful experiments was very attractive from the 
point of view of absence of danger of accidental shock 19 
farm labourers or animals. The overhead wires, however. 
would in practice have to be placed so low as to interlere 
with ordinary farming operations. However, the principle 
b de Ar AENEAM T 

* On February 2nd, 1918. the Board of Agriculture and 
Fisheries appointed a Committee to investigate the possi bilities 
of electro-culture. This Committee has carried out experimenta 
work and has issued three interim reports.. Summarising the 
results of all the field experiments since 1915, they state 1л 
their last report: “The data taken as a whole show that 
of the 14 positive results of experiments extending 
over 6 years, only 3 are less than 10 per cent., while af the 
4 negative results none reaches 10 per cent. Of the 10 positive 
results with spring-sown cereale only 2 are less than 0 e 
cent.. while 6 show an increase of 30 per cent. or over, m 
both the negative results show decreases of less than 10 per bs 
The result af field experiments with these spring crops shows P 
average inerease of 22 per cent. 'The effect of electrification : 
increasing the yield of spring-sown oats and barley has а 
been demonstrated. The effect on clover-hay is probable, wal 
that on wintersown wheat js still uncertain.” 


— 
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- of the utilisation of very high-frequency currents is opposed 


to the British. practice of low-frequency unidirectional cur- 
rents and therefore would seem to require further investiga- 
tion, as so much more work has been done along these lines 
in Great Britain. However, there are considerable differences 
of opinion as to methods between . ће official Electro- 
Culture Committee, appointed bv the Ministry of Agriculture, 
and what may be perhaps termed the Western commercial 
clectro-culturists, represented by the work of Messrs. W. T. 
Kerr (Hereford), S. E. Britton (Chester) and C. T. Allan 
(South Wales Power Companv), and the Agricultural Electric 
Discharge Company, Ltd. ч 

An interesting feature that seems to be allied with electri- 
cal treatment is the possibility of the destruction of insect 
pests. This destruction is largely brought about by the 
fact that, in the presence of a high-tension discharge, the 
antenne, wings, legs, etc., of the insects tend to rise and so 
become uncontrollable, causing these insects to fall helplessly 
to the ground. 


Various theories have been put forward to account for 
the ейесїз produced, e.g., that the discharge forms nitrogen 
compounds, ozone, etc., producing manurial or plant-feeding 
tHects. However, the quantity of electricity used is so 
small that only an infinitesimal amount of manure or its 
equivalent could possibly be produced, even under the most 
favourable conditions. In fact the best results from electri- 
fication are always obtained from the land which is richest 
in nitrogen. Hence the author's deduction is that it is 
entirely a phvsical, stimulative effect, This is also practi- 
cally the opinion of Sir Oliver Lodge, Mr. J. E. Newman 
and Prof. V. Н. Blackman. The last-named has carried 
out a great deal of experimental work on this subject, both 
in the laboratory and on the field, on behalf of the Electro- 
Culture Committee of the Ministry of Agriculture. What 
ever the cause, the fact remains that better results are 
cbtained with electrically-treated crops. Also the cost of 
carving out the electrical treatment (apart from conside.a- 
tions of the capital required for the installation) is nominal. 

[һе emplovment of short heat waves from luminous 
electric heater lamps has been suggested and experimented 
upon. However, the experiments have been on a small 
scale, and it would seem that the power consumption neces- 
sary is likely to be very great. 

(To be continued.) 


Reviews of Books, &c. 


[Books noticed in this column will be sent from ELEC 
TRICITY Office to any part of the world, for the published 
price, plus ten per cent. for postage (minimum 2d.), and 
orders will be appreciated.] 


о STANDARD SPECIFICATION AND SECTIONS FOR TRAM- 
к AILS AND FISHPLATES. 32 pp. 16 figs. plus 8 folding 
ch (B.F.S. Assocn. 1s, net. Post free ıs. 3d.)—In 
i Nee (March, 1922), are embodied the alterations to 
MU iginal specification published in 1903, shown by experi- 
Ан, he desirable to meet present-day requirements. 
edu: more important modifications we note that 
ihe oe analvses are given for the manufacture of rails by 
ше. pd and Open Hearth processes, both acid and 
PY МД A igher minimum carbon content being specified, 
Bk The case of basic rails added silicon has been provided 
te j minimum tensile strength of rails has been in- 
SUM о 45 tons per sq. in. Various rail sections have 
added to meet different traffic requirements. 


ma Tea ENGRAVING ом Metal. Crown 8vo. 141 pp. 
he ed. (Percival Marshall. 1s. 6d. net.)—This is one 
alice ar series of practical manuals issued from the 
ind ie m esteemed contemporary, The Model Engineer, 

als not only with the subject of this heading, but also 
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gives hints on Saw Piercing, Carving, Inlaying, ete. There 
is a wealth of useful information in its pages, together with 
very helpful illustrations, and it is certain to appeal to all 
readers of this paper who may wish to take up this particular 
hobby. To all such it сап be most cordially recommended. 


ГнЕ BzcoiNNER's беп: to THE Microscope. By €. E. 


Heath. Crown 8vo. 120 рр. Hiustrated. (Percival Mar- 
shall. 1s. 6d. net.)— The name of the author of this book 


has been known for many years as an authority on the 
subject of microscopes and the actual science of microscopv, 
and it is therefore a pleasure to have from his pen a work 
written in such. an eminently practical manner, as it is 
certain. to prove of direct value to young scientists who 
may be taking up this very interesting study. At the same 
time it should prove useful to engineers who may have to 
make use of microscopes in the course of their laboratory 
work, and we think, therefore, that it will find a very 
ready sale. The printing is clear and the text is written 
in such a wav that the instructions given can be followed 
without any difficulty. 


MODERN Tlicu-Serep IxrrckNCE Macuines. By V. К. 
Johnson. 278 pp. 93 Figs. (Хроп. 14s. net.)—This 
volume can undoubtedly claim to be the book on its subject, 
and it is ene which will be read with pleasure and profit 
alike bv the amateur experimenter and by those who are 
interested in the actual and potential applications of influ- 
ence machines to radiographv, radio-telegraphy, spark 
photography, electro-culture, electro-therapeutics, high ten- 
sion ignition, the testing of materials, and the electrostatic 
separation of materials and precipitation of dust and fog, 
etc. 


Hitherto, influence machines have had а bad reputation 
in this country, and, according to the author, for the 
following reasons amongst others :—Our machines have 
been far too small, and far too much consideration has been 
paid to the Wimshurst machine, which the author condemns 
as being hopelessly inefficient. The basis of rating, by 
length of spark, has been. ill-chosen, and there have been 
all manner of avoidable constructional defects. By reference 
to the work of other investigators, and by a detailed state- 
ment of his own numerous experiments, the author demon- 
strates that the modern high-speed influence machine is of 
real practical value and importance. It is irue that the 
‘deal machine is still far from being realised, but the author 
estimates that the efficiency of one or two of the best 
machines is about 45 per cent., and there is no theoretical 
reason why the efficiency should not be as great as that of 
the dynamo machine. | 


During recent ycars, electrostatics has regained its former 
relative importance in the theory of electricity, and we 
befieve that it will ultimately form a most important 
branch of electro-technical practice. Hf one influence 
machine could be run efficiently as а motor, supplied from 
another used as a generator, we should have achieved an 
important advance in the realm of super-high-tension 
electrical engineering. The “electric wind" motor, with 
its bent pointed arms, is only а toy, but so also was Hero's 
steam turbine, and we have faith in the ultimate develop- 
ment of high-power electrostatic motors. The author 
illustrates a 4 h.p. electrostatic motor of his own design 
and construction. This may also be regarded as but a toy, 
but it is a tremendous advance upon the simple wind motor, 
and there seems to be no reason why further advances 
should not be made if the problem be tackled courageously. 

In this book the author describes practically all known 
tvpes and variations of influence machines, and gives a vast 
amount of experimental information which is unobtainable 
elsewhere. His concluding chapters demonstrate the 
practical potentialities of the subject, and throughout the 
work he adopts an attitude of constructive criticism. 


Various Items. 

Personal.—Sir Richard Gregory, F.R.A.S, F.Inst.P., has 
accepted the position of President of the Decimal Association 
їл succession to the late Lord Belhaven & Stenton. 

Blackburn.—The T.C. on May 4, authorised the Electrical 
Engineer to proceed with the supply of electrical current to Hole 
House Mill, conditional on an agreement with the Canal Company 
for an easement to lay the cable under the canal, 

Blackpool.—An inquiry has just been held into the applica- 
tion of the Corporation to borrow /220,000 for extensions, in- 
cluding new boilers, two 5,000 kw. turbo-alternators, trans- 
formers, switchgear, etc. The existing plant is not very 
efficient and is overloaded. 

Dinner.— The Twenty-second Annual Danner of the Associa- 
tion of Engineers-in-Charge will be held at the Holborn 
Restaurant, on Saturday, May 27, at 6 p.m. АП applications 
should be addressed to A. E. Penn, Hon. Secretary, 2, Bassing- 
ham Road, Earlsfield, S.W.18. 

Preston.— At Messrs. Dick, Kerr's Canteen, ол May 9,a team 
of girl employees of the English Electric Co., gave a programme 
of physical exercises and folk dancing, before Miss Orme, of 
Coventry, a judge in a competition for girls in connection with 
the firm's welfare scheme. 

Dictionary of Applied Physics.—The first of the five volumes 
of this work, edited by Sir R. Glazebrook, was published on 
the 2nd inst., by Macmillan & Co. It should appeal particu- 
larly to manufacturers who are concerned with the application 
of Physics and Industry. Mechanics, Engineering апа Heat 
are dealt with in the first volume. 

Change of Address.—Owing to the sale of the premises at 
2, Custom House Chambers, Leith, the Head Offices of our 
contemporary, “ The Steamship and Other Power Vessels," 
will be transferred to 7, Hermitage Place, Leith, on May 15, 1922. 
The Telegraphic address— Lockie, Leith," and the address of 
the London Office —5, Racquet Court, Fleet Street, Е.С. 4, remain 
unaltered. 

Blackpool.— The Electrical Engineer for St. Anne’s reports 
that the consumption of electricty for the year ended March 
31, has been 2,054,384 units—a substantial increase over 
previous years. He anticipates a successful working in the new 
year. The consumption ot current in 1914 Was 1,051,815 units. 
- —'The Tramways Committee have accepted the tender of 
Tilling-Stevens Motors, Ltd., for a double deck motor-'bus for 
use on the Thornton service. 

S.E. & C. Rly. Electrification.—1In connection with the imm- 
inent electrification of much of the S.E. & C. Rly.'s suburban 
system, application has been made to the Electricity Com- 
missioners for their consent to the establishment of a generating 
station at Angerstein's Wharf, Charlton, Greenwich. Further 
the West Kent Elec. Co., Ltd., seek permission to erect à 
generating station at Belvedere, Erith, and as the Commis- 
sioners consider it advisable to hold a local inquiry they have 
fixed the hearing for 10.30 a.m., on May 30, at the Middlesex 


Guild Hall. 

""Electro-Farming.—This is the title of a pamphlet by Mr. 
R. Borlase Matthews, of which a review will appear in these 
pages in due course. In the meantime we can state that it is 
really a reprint of the paper in English which Mr. Matthews 
read last October before the Royal Dutch Institution of En- 
gineers and forms a wellillustrated pamphlet of 45 pages, 
the price of which is only 1s. 3d., post free, from ELECTRICITY 
Office. Interested readers should also make a point of reading 
“ Growing Crops and Plants by Electricity," by Miss Dudgeon, 
the price of which is 1s. 9d., post free, or the two for 2s. 10d. 
net, post free, Get them. They are worth careful perusal. 


Meetings.—The Junior Inst. of Engineers, will meet on 
Friday, roth inst., at Caxton Hall, at 8 p.m. Lecturette, 
.'" Engineering Business in China, by Е. W. С. Clark, 
A.M.LMech.E. Also on Friday 26, at 8 p.m. Lecturette, 
“ Engineering Appointments and How to Get Them,” by Ja 
Cameron Rennie. The Ann. General. Meeting of The I.E.E. 
(Corporate Members and Associates only) will be held on Thurs., 
25th inst., at 6 p.m., at the Institution Building, Savoy Place, 
"Victoria Embankment, W.C.2, to receive and consider the 
Accounts for the year ended December 3r. 1921. and the Annual 
Report of the Council, and to elect Auditors.— —The Annual 
Conversazione will be held on Thursday, June 29. 1922, 8.30 

to rr p.m., at the Natural History Museum, South Kensington, 
S.W. Invitation cards will be issued in due course. 
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The “ Henley Telegraph.’’—The March issue of this lively staf 
magazine, just to hand, being the eighth, completes Vol. J. Wear 
glad to note that the editor is able to report that the publics 
tion 15 going strong and that he is being most whole-hearted!y 
supported by contributors—there seem to be many buddiry 
poets on the Henley staff. A new feature is the first of a serie 
of articles entitled '' From a Suburban Garden,” instructive, 
interesting, and showing powers of observation. 

“© Pageant of Progress ° at Chicago. —In connection with th 
foregoing, due to be held from July 29 to August 14, it is hope 
that there will be a good display of British goods at the еу. 
hibition, held on the Municipal Pier, which runs 1,000 yards 
out into Lake Michigan, Applications to the Organising Sere. 
tary, " Pageant of Progress," 507, City Hall, Chicago, USA 
[he exhibition will be divided into 16 trade sections and Briti: 
firms will be charged the same rates for space as Amera: 
firms, viz., $500 for an enclosed floor space of 20 ft. by 101, 
including lighting and heating. | 

Economic Conditions in Belgium.—The latest of the РОТ. 
Reports on the Economic Situation of various countries deals 
with Belgium (revised to March, 1922), and contains a valuable 


appendix on the Belgian Congo, where there is an opening ic 


British firms. The Report is by Mr. R. F. H. Duke (Commeri. 
Sec. Н.М. Embassy, Brussels), and is published at 3s. éd. net, 
post free from Етксткїстү Office, 3s. od. The condition 
and(activities of Belgium vitally affect British trade and com- 
merce, particularly in engineering products, so that а careful 
study of the pages of the Report is well worth while. Durr: 
the recent depression factories have been improyed and c 
larged and many new electrical enterprises started. 


Trade Notes, 


The Reliance Telephone Co., Ltd. (12-13, Henrietta Street 
W.C.2, and 27, Martin Lane, Cannon Street, E.C.4), hav 
issued a publication calculated to fill the occupiers of country 
houses, factories, hotels, etc., with a desire to have a system 0; 
“ Reliance " automatic inter-departmental telephones installed. 
The system can be used for any number of lines from 2to 20%, 
costs very little and an installation contract can be entered mto 
covering all maintenance, repairs and renewals. 

The Wayne Engineering and Equipment Co., Ltd. (441° 
Kingsway, W.C.2), inform us that they are represented 2 
Manchester by the Efandem Co., Ltd., in Birmingham by 
Astbury & Madeley, in Norwich by W. Anderson Penman, i 
Kendal by С. F. French, in Newcastle-on-Tyne by Douglas 6. 
Cochrane & Co., Ltd., and in Glasgow by Philip & Bruce, Ltd 
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COUNTRY-HOUSE LIGHTING SETS. 


It is now some years since the vast potentialities of 
the British market for small electric lighting plants 
were ascertained and developed by wide and judicious 
advertising, but, satisfactory as the development has 
been, it cannot yet be said to have been carried out to 
the full extent possible, for the simple reason that up 
to quite recently the prices asked for any of the better- 


| known electric lighting sets have been handsome ones, 
„ When considered on the weight, horse-power, and 
Hi ampere-hour capacity of the plants offered. It is 

anticipated, however, that the material reductions in 


J price which have been made during the past twelve | 


months by practically all British makers will have the 
effect of opening up what is practically a new field for 
these plants amongst a class of customer of much smaller 
means than the previous purchasers of such installations. 

Generally speaking, the English and American sets 
(which have divided this market between them in the 
past) may be classed broadly into two camps, the former 
as a rule concentrating upon a fairly slow-speed engine, 
with a weight per horse-power in accordance with the 
usually accepted practice in this country, the plants 
being now more frequently of the ordinary hand- 
operated type than the automatic. American practice 
generally may be said to favour an engine running at 
a much higher speed, while the switchboard most gener- 
ally favoured by makers on the other side of the 
Atlantic is undoubtedly the semi-automatic, which 
provides for the starting of the engine by allowing 
current from the battery to motor round the dynamo 
until the engine fires and picks up speed. 

The design of country-house lighting sets seems 
now to have settled down to well-recognised standards, 
and it is seldom that any strikingly novel features are 
developed ; but the semi-automatic switchboard which 
forms part of the set made by the Alden Engine Co., Ltd., 
of Crown Works, Oxford, has a certain number of 
features which differ from the usually accepted standard 


forsmallplants. Briefly, the sets are made in four sizes : 
Rated Мо. 
Model. Capacity. | Voltage. Battery. of Lights. 
kw. amp.-hours. 
uS. эд 2 25 120 30 
MT т} 50 120 бо 
iik А 2 50 200 100 
+ ы 2} IOO I20 130 


The engines employed in the above sets are of the 
vertical paraffin type, but running at comparatively 
slow speeds of 500 to 600 r.p.m., making them suitable 
for general work, in addition to generating. The usual 
arrangement is a belt-drive to the dynamo, though as 
an alternative the generating sets can be supplied 
direct-coupled. The capacity of the battery is at the 
10-hours’ rate down to 1.85 volts. The glass boxes 
have open tops, and the plates are Planté type. 

The Alden plants are supplied either hand-operated 
or semi-automatic, the makers favouring the former 
method ; but their semi-automatic board differs appre- 
ciably from the usual run of such boards with rather a 
meagre equipment, in that it embodies quite as full 
arange of instruments as a hand-operated board—viz.: 


31 in. dial ammeter (charge). 
Ditto (discharge). 
Voltmeter. 
2-way and '' off " volunteer switch. 
6-way regulating switch (charge). 
Ditto (discharge). 
S.P. dynamo switch and fuse. 
S.P. lighting switch and fuse. 
Shunt regulator. 
Semi-automatic starting switch. 
The illustration herewith shows a 1 kw. switchboard, 
which is designed for 50-55 discharge volts. By its 
means the following operations can be performed :— 


(т) Charging the battery. 
(2) Starting the generating set from battery. 


262 


ELECTRICITY. 


May 26, 1022 


 ——————————— Ө e 


(3) Lighting from the battery. 
(4) Simultaneous charging and lighting. 
(5) Direct lighting and power from dynamo. 

To start the engine from the battery, both knife- 
switches are closed, and the left-hand (charge) battery- 
switch is turned on to the top stud. The starting 
switch arm is then moved slowly and steadily over the 
contacts until it is held by the series “ Hold-on " coil. 
The dynamo, working as a motor, will now begin to run, 
and when the engine picks up will start to charge the 
battery. When the battery becomes fully charged, 
the series coil becomes de-magnetised, and allows the 
starter-arm to fly back to the first stud. The starter- 
arm is fitted with a phospher-bronze brush which, 
when the arm is in the “ off ” position, locates between 
(and short-circuits) two brass studs connected to the 
magneto. | 

The overall size of the panel is 21 in. by 16 in., and 
it is mounted separately upon an angle-iron frame from 
the floor, not upon the dynamo or engine. 


EO 
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THE USE OF LIGHT IN HOSPITALS. 

A discussion on the above subject took place before the 
Joint Meeting of the IHuminating Engineering Society and 
the Roval Society of Medicine (Sections of Surgery and 
Ophthalmology) on April the President (Sir Jobn 
Herbert Parsons, С.В. F.R.S., in the chair. 

An introductory paper was read by Mr. John Darch, who 
devoted attention mainlv to the lighting of hospital wards 
and operating theatres. In many cases the methods. of 
illumination adopted in wards are still unsatisfactory. Ме, 
Darch mentioned that he had seen. patients straining 
their eyes and twisting their necks in an attempt to read 
by insufficient and badly-placed lights. There were also 
instances of lights, imperfectly shaded and so placed as to 
cause distracting glare in the patient's eves. The lighting 
of the ward should consist of two sections, ouiet and 
inoffensive general lighting, and local lights affording about 
3 footcandles. Local lighting is also necessary on the 
sisters" and nurses’ tables. For night light indirect light- 
ing from а small lamp is all that is needed. Mr. Darch 
illustrated, by diagrams, how lights could be placed and 
shaded so as to avoid glare. The decoration of the ward 
is also а factor of some importance. Ceilings апа friezes 
should be white and walls of a quiet and restful colour 
of medium strength. Glossy and highly-polished surfaces, 
liable to give direct reflections of light-sources, should be 
avoided. 

The operating theatre presents special problems. A high 
intensity of light, not less than 23 fcot-candles, is suggested. 
Lishts must he placed so as to avoid as far as possible 
troublesome shadows cast bv the head or hands of the 
operating surgeon, and there should be no exposed lights 
within the direct range of vision. Another very important 
consideration is that fittings should be such as not to 
collect dust and to be easily cleaned. Some authorities 
consider that no fittings should be situated immediately 
over the table, so as to prevent any possibility of dust falling 
thereon. Many. somewhat complex arrangements, involving 
series of lights on arms directed radially on the table, or 
arrangements of mirrors to reflect beams of light, have 
been devised, and some of these were described by the 
author. Mr. Dareh was disposed to favour the use of 
lamps in suitable reflectors on adjustable brackets fixed 
to ceiling or cornice so that their light could be converged 
on the table 

Among other considerations in hospital lighting, Mr. 
Darch mentioned emergency lighting, involving the use 
of separate circuits so that a failure will not put out of 
action the entire supply. Another question. 1s the use of 
artificial davlight in cases where correct appearance of 
colour plays an important ‘part in diagnosis. [t was sug- 


^7 
“fo 


gested, however, that more compact forms of lighting units, 
giving an intensity of light considerably beyond that cus 
tomary at present, would be necessary. n conclusion, 
Mr. Darch referred to the need for good lighting in the 
dispensing department, where work has to be carried out 
with scrupulous accuracy and often at high speed. Рг 
perly-designed artificial lighting is of vital importance here, 
as a mistake may have most serious consequences. Оле 
simple but useful device is the provision of a uniform white 
background, against which the figures engraved on glass 
vessels can be more clearly distinguished than if viewed with 
a patchwork of surfaces behind them. 

In the discussion, Professor C. C. Chovce, of University 
College Hospital, discussed the subject from the stand. 
point of general surgery, and Mr. W. T. Holmes Spice 
from the standpoint of the ophthalmic surgeon. Importance 
was attached to good diffusion of light and avoidance of 
inconvenient shadows. Mr. J. B. Reiner exhibited a 
variety of compact portable inspection lanıps, designed to 
give an intense and even illumination. The great difficulty 
is to obtain the necessary even illumination, free from 
striations, from filaments of lamps capable of sue 
direct on an ordinary lighting supply. Mr. j. W. Jones 
showed some forms of semi-indirect lighting units and Mr. 
J. W. Elliott some ^ Fullolite "' gasfilled lamps equipped 
with opal glass bulbs, which seemed to have advantages 
for ward lighting; attention was also drawn to a form 
of lamp having a large and a small filament within the 
same bulb, so that bv merely operating а switch one could 
obtain either normal full lighting or a weak illumination 
suitable for late at night. A diagram of a form of hospital 
lamp involving the use of a central lamp within a dioptrie 
lighthouse lens placed under a hood equipped with mirrors 
concentrating the light oa the table, was shown by Mr. 
Wilson. This was claimed to produce a very intense 
illumination and to ensure avoidance of inconvenient 
shadows from the person of the operator. Mr. 
Conrad Beck contributed to the discussion an account 
of the problems met with in the illumination of high power 
microscopes ‘used lim bacteriological and medical wot 
Attention was drawn to the high order of illumination 
necded for certain classes of work, especially when colour: 
Rlters were used, and the necessity for variation of the 
illumination within a very wide range, so as to get enous 
light when necessary, and yet to avoid excessive gan 
This adjustment could be conveniently made A e 
a pair of neutral dark glass wedges. Where colour-d! 
tiation is not required, and the highest possible power : 
resolution is aimed at, monochromatic green light 1s рг 
ferred. Mr. L. Gaster mentioned that a list of quer 
the use of light in hospitals has been prepared for Sone 
tion, and suggested that the numerous problems т, ж 
in the discussion might һе studied in fuller detail 0 
small joint committee. 

In duc an the Chairman announced that the Ann 
Meeting. would take place on ‘May 25, when the Pres! 
address would be delivered. 

re жи === 


—— 


The Picture House, Norwich.—The fine now Cinema el 
Havmarket is equipped with numerous alabaster bowls, E 
lux" O—G E С bowls and other delightful МИЕ, "m, 
factured and supplied by the General Electric Co., : porting 
external lighting is particularly effective, the lantern 5 di | 
brackets, etc., harmonising with the general architectura ^. fot 

Е.Т.В.!.—Тһе Report of the Committee and | Meetint 
1921, together with the Report of the Annual Genera ipe ai 
and Annual Festival, list of Governors, Members, Subscri pal 
Donors and Rules for 1922 has now been issued. as, South 
this deserving Institution are 18 and 21, Park Мап510/% 
Lambeth Road, S.W.8. a 

mboth Wireless Section Committee, 1922-3.—The 19100 
have been nominated to serve :—Chairman, of. S. pets 
Howe. Ordinary Members: 5. Brydon, J. St, Vince folloine 
Capt. H. R. Sankey and R. L. Smith-Rose. oo eee 
will continue on the Committee :—B. Benyon, R. RAP 
Dr. W. H. Eccles, Prof. C. L. Fortescue, G. H. , 
Paterson, Capt. H. J. Round and L. B. Turner. 
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THEATRE ROYAL, DRURY LANE. 


In the reconstruction and redecoration of the Theatre 
Royal, Drury Lane, no pains have been spared to render 
the building a fitting home for British drama. Every 
item of decoration forms a part of one harmonious 
whole—and this applies also to the electric lighting 
arrangements, which are as perfect as really good light- 
ing can be. 

The skill of the illuminating engineer in ensuring 
that the illumination is correct as regards quality, 
quantity and uniformity, and close collaboration 
between the architects and the manufacturers of the 
fittings (The General Electric Co., Ltd.), have resulted 
ina lighting scheme in which no jarring note is 
s ounded. 


MAIN AUDITORIUM FITTING. 
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The fittings themselves, some of which we illustrate, 
are splendid examples of modern classic workmanship. 
They are executed in the ' Early” Empire style, 
characteristic of the interior decoration of the theatre. 

The auditorium is illuminated from the ceiling by 
a central fitting and five smaller ones of similar type. 
The main fitting is arranged for 30 lights, is 8 ft. 
in diameter, and weighs 15 cwt. It consists of a 
large upper corona surrounded by six 3-light flambeau 
brackets, a lower corona completing a panelled basket, 


Bow. PENDANT FOR CORRIDOR, 
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the whole being carried out in cast brass finished a rich 
dark ormulu judiciously relieved with blue enamel 
enrichment. The panels are glazed with heavy cut 
plate glass, and the fitting is completed by a lower 
cut glass bowl. The impression conveyed by this 
fitting is one of massive form retaining the necessary 
spirit of delicacy and refinement which is so charac- 
teristic of this period. 


The five subsidiary fittings are of similar design: 
but are without the upper corona and brackets. 


Numerous two-light flambeau brackets on the box 
and circle fronts give additional illumination to the 
auditorium, and between the boxes are installed 
four large standards on black marble bases with ormulu 
enrichment. 


In the boxes, bowl pendants finished dark ormulu 
and blue with silk cord suspension and '' Equiluxo ”’ 
glassware are installed. Ceiling fittings of the same 
type provide the main illumination for the circles, and 
are supplemented by 3-light flambeau brackets applied 
to the front of decorative pilasters. 


The main entrance contains a central gilt electrolier 
with cut plate glass panels and bowl and six outside 
arms carrying pendant lights. On the staircase the 
newel lights are rich gilt with flambeaux. 


The whole of the electric light fittings for the theatre 
were designed and manufactured by the General 
Electric Co., Ltd., and in addition to the main fittings 
already described, subsidiary fittings such as “ EXIT ” 
signs, ceiling fittings in lobbies, police light, etc., were 
included. The G.E.C. also supplied all the lamps and 


cables used in the theatre, Osram Gasfilled and Vacuum 
type lamps being exclusively employed, and the wires 
and cables being manufactured at the Pirelli-General 
Works at Southampton. 


In conclusion, we are indebted to the Proprietors 


of the Theatre Royal for permission to publish this 


description. 


FUEL CONSUMPTION IN GREAT BRITAIN'S 
GENERATING STATIONS. 


The Electricity Commissioners have prepared analyse 
and summaries from the four-weekly returns rendered 
by 501 electricity generating stations in Great Britain 
during the year ended March 31, 1921, and have sent the 
complete analyses to the electrical engineers concerned, 
together with a note of the position on the list as regards 
thermal efficiency. 


We reproduce two of the tables, as they are of general 
interest, especially with the rapidly-improving thermal 
efficiencies being realised in the large stations. The 
stations are divided into four groups—“ A," “В, 
"C" and "D." In “А” are comprised all stations 
generating over 50 million units during the year;m 
“B” between 15 and 50 million; іп “ C” between 
3 and 15 million; and in “ D ” under 3 million. The 
form of return for the period in question did not allow 
of efficiencies being calculated for stations shown in 
Table 2. 


TABLE 1.—STATIONS CoNSUMING COAL OR COKE. 


ighest 


) Lowest Coal Thermal 
Group. No. of Total units Total Coal and | Average Coal | consumption at | Efficiency for 
Stations, generated. Coke consumed. | consumption. | any Station any Statton. 
Syne | _ (Approx) _ 
lb. per unit lb. per unit 
Tons. generated. generated. per cent. 
A 2,280,150,737 2,763,407 2.71 1.781 17.75 
B 1,554,034,615 2,276,096 3.28 2.19 14.28 
С 891,026,983 1,656,811 4.16 2.56 13.9! 
D 230,302,008 660,443 6.42 1.70* 15.50 
TOTALS 4,955,514,403 | 7,356,757 3.32 1.70 


* South-West Counties Area. 


t Northumberland Area. 


TABLE 2.—Srations Usine Оп, FurL, Waste HEAT, TowN's GAS, WATER Power, Etc. ` 


| : 
О, ENGINES. WASTE ПЕАТ. DESTRUCTOR. GAS ENGINES. WATER POWER. TOTAL 
Q | (Town's Gas.) | 
Be OUP, те a a ampere T 
Units | No. of Units No. of Units No. of Units No. of | Units No. of Units No, of 
Generated. | Stattona.| Generated. | Stations.| Generated. | Stations.| Generated. Stations. Generated. | Stations.| Generated. ілік" 
A — — 15,422,480 1 (1) — == Un — ux 15,422,480 | 1( 
В 1,327,207 | 1(1) | 80,920,236 | 7(5) | 8,317,000 -— — — — |90,513,48 | 1719 
С 1,575,612 | 2(2) | 65,218,266 | 7(2) | 2,888,241 =2 — | 3,366,981 | 2(2) | 73,049,100 rm 
p 20,823,584 | 59 (38) — — 6,408,089 4,180,566 G(1) | 1,365,429 | 10(6) | 32,777,668 | HO) 
Torats.| 23,726,403 | 62 (41) | 161,569,982 | 15 (8) | 17,613,330 | 4,180,566 | 6(1) | 4,732,410 | 12(8) [211,829,001 |1900 
RSE a OS ary, 


May 26, 1922 
» ELECTRICAL INSTALLATION WORK.—GRADE I. 


SOLUTIONS TO THE QUESTIONS SET AT THE 1021 
EXAMINATION OF THE CITY AND GUILDS 
OF LONDON INSTITUTE. 


( Continued from page 242) 

0. 11.—The installation referred to in Question 10 
is to be “ earthed.” Describe exactly how you would 
“earth " it, and give the size and kind of '' earthing ” 

conductor you would use. 


А. 11.—In answering this question we cannot do 
* better than quote directly from the Wiring Rules 
of the Institution of Electrical Engineers.* 


Under “ Earthing," Rule 34 reads as follows :— 
" Earthing conductors (earth wires) must be copper 
- of a cross-sectional area not less than that of a No. 14 
- S.W.G. Where the cross-sectional area of portable 
or other leads is less than that of a No. 14 S.W.G., the 
~ earthing conductor may be equal in cross-sectional 
.. to the live conductor. The ‘earth’ wire must be 
suitably protected from mechanical injury, and be 
. eficiently and permanently earthed. One such No. 14 
. SWG. conductor for every 50 amperes of working 
. current or part thereof, or a conductor of equivalent 
© cross-section, must be provided. Where an efficient 
~ earth or earths cannot otherwise be obtained, earth 
~~ plates 18 in. square surrounded by about 12 in. of 
- broken coke, free from sulphur, should be placed prefer- 
. ably in an upright position in the ground. The place 
.— Selected should be permanently wet or at least damp.” 
-^ Reading this Rule, we find that the points raised in 
— the question are clearly defined. To comply with the 
conditions laia down, our ''earthing ” conductor should 
be as carefully handled and protected as the rest of 
the wiring, and therefore throughout its entire length 
77 it should be carefully drawn into screwed conduit 
similar to that used throughout the installation. At 
- each end of the conductor cable sockets should be 
‚ fixed, these in turn being permanently connected to 
well designed pipe clips attached to the main conduit 
System and, say, a rising water main, respectively. 
The Rule says ‘‘our conductor must be of copper,” 
. and as the value of our working current is 25 amperes, 
its cross-sectional area must “not be less" than 0.005 
sq. in. 
The cross-sectional area of a 7/.029 cable equals 
_ 0.0045 sq. in. ; really this would do, although a 7 /.036 
cable, with an area óf 0.007 sq. in. would be better. 


0. 12.—A 460-volt motor, D.C., runs 44 hours per 

J^ Week for 50 weeks a year at an average load of 15 

amperes. How many Board of Trade units will it 
consume per annum ? 


Р А. 12.—А Board of Trade unit is equal to I,000 watt- 
"t hours ; a watt-hour being the product of volts, amperes 
‚ and time in hours. 


In the question set the voltage equals 460 ; the current 


~ 15 amperes; and the number of hours per year will 
, equal— 


44 X 50 = 2,200 hours. 
CORE, i Sab MEC capto Ens 
' * А copy of these rules should be in the hands of all those 
n in electrical installation work. They are obtain- 
able from ErgcrRiciTY Office, 36, Maiden Lane, W.C.2, price 
84, post free, or together with the Phoenix Fire Office Rules, 
lod., post fr 
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Taking the product of these three quantities we have 
460 X I5 X 2,200 =15,180,000 watt-hours per annum. 
Dividing this number of watt-hours by 1,000 (there 

being 1,000 watt-hours to each Board of Trade unit) 

we have as our answer that the electrical energy taken 
by the motor in one year equals— 


15,180 Board of Trade units, 
(To be continued.) 


SIMPLEX MULTIPLE SWITCH BOXES. 
The Multiple switch boxes illustrated in Figs. 1 
and 2 provide an economical and convenient method 
of grouping together a number of switches or wall 
sockets. The patented method of mounting the 
switches on pillars screwed into the bottom of the box 
allows ample room for the circuit wires and facilitates 
wiring. Further, a fixed type box can be very quickly 
converted into an adjustable type box suitable for 
switches or wall sockets. 

To eftect this conversion a plate (D) is placed on the 
pillars (A) underneath the switch base. The plate is 
provided with two adjusting screws (E) bearing on the 
bottom of the box. 

To adjust the height 
of the switches the 
switch-retaining screws 
(В) are “slacked о” 
and the plate (D) raised 
to the required height 
by adjusting the screws 
(E). ES T 

The retaining screws Fic. 
(B) are now tightened 
up and the cover affixed 
in the usual manner. 


Further particulars 
of the foregoing, as well = YYW 
as of a new inter-locking v | 


switch-plug, water- 
tight pattern for use in 
factories, shipyards, etc., 
watertight switches and 
iron clad cut-outs are 
contained in List No. 
940, issued by the Sim- 
plex and Credenda Joint 
Sales Organisation. 


Fic. 2.—ADJUSTABLE PATTERN. 


———_———— ===—с=——. 

Small Private Generating Stations.—The Electricity Com- 
missioners have decided not to make regulations as to type of 
current, frequency and pressure, under Section 11 of the Electri- 
city (Supply) Act, тото, in the case of private generating stations 
having an installed capacity not exceeding 50 kw. No notification 
need be made to the Commissioners regarding the establishment 
of such stations. . 

Determinants.—Readers who followed Mr. Few's interesting 
serial on this method of using simple algebraical formule for 
the quick and accurate solution of many of the electrical calcula- 
tions in everyday use, such as testing, telegraphy, telephony, 
power distribution, balancing of cables, etc., will be pleased 
to hear that it has been published in book form. It has been 
carefully revised and considerably extended, as well as having 
exercises added to each chapter ; and as it calls for no knowledge 
of algebra beyond the solution of simple equations,it ought to 
appeal to a very large number of electrical engineers throughout 
the whole of our great industry. A review will appear in these 
columns in due course, meantime we can say that the price of 
the book is only 4s. 3d., post free from Messrs. Rentell and Co., 
Ltd., 36, Maiden Lane, London, W.C.2. 
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(4$ Cover your 
1 А cable risks 


I? other words use Henley Cable only. lt 
is the last word in science, in efficiency 
and security —your best insurance against 
worrying and costly interruption and 


Write for Price 
Lists of the type о] 
Cable in which you 
are interested. 


breakdown. 


HENLEY 


Solid Rubber Cable— 


i AVAN W is manufactured from. the same grade of 
КОЛ NS 4 rubber as are the tyres of Motor Lorries. | It 
` М N will give the utmost s>rvice in those situations 
A OS d where Electric Cables have to undergo very 
AMA rough usage. 
New 


mV W.T. HENLEY S TELEGRAPH WORKS CO., LTD- 
А 14, BLOMFIELD STREET, LONDON. Е.С.2. 


MOTORS, A.C. & D.C. 
DYNAMOS. | 
MOTOR GENERATORS. 


JOHN OAKEY & SONS, LTD. 


MANUFACTURER 


EMERY. EMERY CLOTH, EMERY PAPER, 


CABINET GLASS PAPER, GLASS CLOTH, 
BLACK LEAD, PUMICE, CROCUS, TRIPOLI, 
ROUGE, &c. 


Oakey's Flexible Twilled " Emery Cloth. 


For Engineers, Sewing Machine, Lock and Scale Makers, and all purposes where 
great STRENGTH, DURABILITY and PERFECT FLEXIBILITY are required. 


FLINT & GARNET PAPER IN ROLLS, 


60 yards long by 18 in., 20 in., 24 in., 30 in., 36 in., 40 in., 42 in., & 43 in., wide. 


s WELLINGTON”? EMERY WHEELS., 


WELLINGTON EMERY AND BLACK LEAD MILLS, LONDON, S.E. L 
ALL BRITISH MADE. 


——————— 
"oA THE THOMSON ü 
Bs ELECTRIC LAMP. 


The Accumulator 


Lamp. HEAD OFFICE =f -& WORKS: | 
SAND PITS, BIRMINGHAM. 
Tus * HIGBRO," ia e дыр 1648 BCH. ЕХ.) 
L. E. WILSON, 265, STRAND. LONDON, WC? 
5956.) 


10, Corporation Street 3, YORK ST.. MANCHESTER 


MANCHESTER. ay MEME ЗИ. у. 
GRAMS:- - “TELEPHONY, M.C.” 84, ALBION STREET, LEEDS. 
TEL ES HONE : Бе ae CITY 344. (22162.) 
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TO OUR READERS. 


Euscraciry i$ published every Friday, and, if ordered, is on sale at the 
principal Railway n ern nd Pide rri on that зы It 
has a very large sale throu ghout Kingdom, as well as 
||. in the British Colonies and Abroad. 
Questions to which an answer is required must be accompanied by a 
id. stamp for reply. When considered of sufficient interest, the answer 
viU ptobably appear in the paper. 
New advertisements for the displayed columns and alterations to 
- existing ones must reach the publishing offiee not later than 
` We first post Tuesday mo А order to be а time for the 
. issue of the following Friday. Т is important. Rate quoted on appli- 
_ cation. Subscription : 17s. ба. a year, 9€. half-year, 4s. 6d. a quarter in 
=. advance, postage prepaid in the United Kingdom and abroad. 


All remittances payable to the Publishers, В. RENTELL AND Co., LTD. 
- 36-39, Malden Lane, London, W.C.2. ‘Telephone, No. 2460 Gerrard. . 


| Current Topics. 


В Johnson's Dictionary definition of noise is: ‘‘ Any 
kind of sound, generally applied to that made by brutes, 
; or inanimate bodies, and implying ex- 
Noise. cessive loudness ; an outcry, clamour, 
or boasting and impertinent talk.” 
With the march of progress—so-called—and the 
` general speeding. up of everything, traffic, machinery, 
travel, industry, business, ete., there has gradually 
` grown up around every populous community a veri- 
table babel of noise, which persists from morn till eve, 
and often through the night as well. Curiously enough, 
human nature very quickly adapts itself to noises in 
the hearing of which the ear grows accustomed, 
` although the mind or hands may be otherwise occupied. 
Nevertheless, all noise, whether ignored by custom or 
use, is getting in its deadly work upon the nerves of 
Jj the individual. | 
d 


d 


Unconsciously the nervous system is suffering from 
| this everlasting and ever-changing volume of all sorts 
and conditions of. noises, from the raucous motor-horn, 
and the yelling of newsboys, to the rumbling of trains, 
y and the crowing of early-morning chanticleers. It is 
little realised by the average busy worker how his 
vitality is being sapped by the excessive noises to which 
he is subjected all day long, and to which he has grown 
so accustomed. The medical profession are well 
acquainted with the ravages caused by modern noise 
upon the human nervous system, and latterly the 
students of industrial fatigue have discovered its dele- 
1епоцѕ effects upon the productive capacity of the 
individual worker. The man or woman who works 
' either manually or mentally amid a volume of noise 
is incapable of turning out such: quantities or quality 
of work as those who perform their daily duties under 
more silent and favourable conditions. 


Et 


It is a fact that most objectionable notses are to a 
large extent preventable, or can b€tonsiderably amelio- 
rated by careful study of their causes and the adoption 

tof comparatively simple remedies. Most machine 
„10155, for instance, are due in the main either to want 
of balance in the moving parts, be they rotary or 
-leciprocating, or to wear and tear. Careful attention 
\:to halance, and early repairs and renewals to worn 
Parts of machinery would go far towards reducing the 
ү е of industry. Take boiler shops and ship-building 
yards where riveting is carried on to a considerable 
extent. Here the noise is mainly due to impact between 
"hammer and rivet head or pneumatic piston and rivet 


f 
Ph 


€ 


head. Displace the impact process by the simple: 
pressure method of forming up a rivet head, or even 
substitute electric welding, as has already been done to 
a considerable extent, and vcu eliminate, ninety per 
cent. of the noise. 


Similarly with electric machinery ; the hum of turbos, 
dynamos and large motors is due in the main to want 
of balance or faulty design, and is capable of being 
minimised bv a little forethought on the part of the 
designer. Nevertheless, electrical machinery is in the 
main more silent in action than most moving plant, and 
is to be preferred on that score. Much remains to be 
done to silence the tube trains, seeing that thev are 
electrically driven, and there is really no excuse for the 
present din which prevails when trains аге passing 
through the tunnels. The nerve-racking noise is 
capable of considerable minimisation. 


Electric tramwavs are also old offenders; here worn 
and badly maintained rolling stock, worn or badly laid 
track, and the rail joints, flat wheel tyres, ete., all 
contribute to the wear and tear of the nervous svstems 
of those who live or work in the vicinity of a tramway 
route. The war, with its constant barrages and explo- 
sions, taught us a valuable lesson in the extreme eflecfs 
of prolonged and excessive noise upon the hunian being 
constantly subjected to it. But what the war did for 
the national ncrves in a comparatively short space of 
time is being done equally as thoroughly and insidiously 
by the daily noises of our populous cities and towns, 
and by our various industrics. There is no excuse for 
excessive noise, and even in business offices. the con- 
stant rattle of typewriters has its ultimate effect upon 
the clerks and typists. There is every inducement to 
adopt the silent typewriter, in which pressure is substi- 
tued for impact. | 


These remarkes are prompted by a very excellent 
and interesting paper by Prof. Henry J. Spooner, 
M.I.Mech.E., F.G.S., Member of the International 
Committee on Industrial Fatigue, on *' Health Problems 
Involved in Noise and Fatigue." I have just read this 
paper, which was originally published in The Nation's 
Heulth, February and March issues, and can commend 
it to the attention of all my readers, and more particu- 
larly to those in charge of machinery and plant of 
every description. A little personal forethought by 
these individuals, and a subsequent application of the 
principles thought out for the mitigation of the noise 
nuisance, would go a long way towards improving the 
conditions of our dailv lives. It should be bcrne in 
mind that it is onlv by intelligent and concerted action 
that so general a drawback as unnecessary. noise can һе 
eradicated. g | 

The result of the ballot for the election of Officers 
and new Members of Council for 1922-23 15 now an- 

LE.E. nounced. The new President, Mr. 
Congratulations. F. Gill, is supported by Dr. W. H. 
Eccles, F.R.S., and Mr. A. Camp- 

bell Swinton, F.R.S., as Vice-Presidents. — Sir. James 
Devonshire, K.B.E., 1s Honorary Treasurer, whilst 
congratulations are due to new Members of Couneil, 


particularly Mr. J. W. Beauchamp, Mr. F. W. 


ea, 
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Crawter, and Mr. W. К. Rawlings. It is a mark of 
distinction in the profession to be nominated for the 
Institution Council and, when the ballot adds its final 
proof of still greater honour, as marking the personal 
selection of voting members, the successful candidates 
are doubly honoured. We add our congratulations to 
those of the personal friends and acquaintances of the 
above gentlemen, all of whom are well fitted for the 
offices to which they have been severally elected. 


An amusing example of the uses to which wireless 
can be put bv the sufficiently enterprising amateur was 
recently recorded. A young amateur 
An Ingenious at Croydon has installed a home- 
Amateur. made receiver at his bedside, 
whereby he is awakened promptly at 
6.30 every morning by the first calling-up at the aero- 
drome. His instrument is a very cheap and simple 
apparatus, on the lines of the R.M. Radio pocket book, 
and is fitted with a crystal detector. The signal he 
receives from the aerodrome is ‘ Hello! Hello! Hello!’ 
which is repeated with such persistency as completely 
to banish slumber. It only remains for some ingenious 
reader to carry things a step further, and devise a 
wireless operated mechanism which will release a 
collapsible bedstead and precipitate the confirmed 
sluggard on to the floor. 


Designers and builders of electric vehicles would 
do well to concentrate their attention on the accessi- 
bility of the battery. A common 
defect in the construction of many 
of these vehicles is the difficulty of 
removing the batteries for examination and atten- 
tion. In one or two makes special attention has been 
devoted to this feature, with the result that the batteries 
can be removed by lowering the side of the battery 
compartment, and drawing out the trays. It is there- 
fore easy to examine the batteries, remedy defects, 
and generally keep this vital accessory in working 
order. Similar remarks apply, although in lesser 
degree, to the starting and lighting batteries of petrol 
motor-cars. A battery which is stowed away in an 
inaccessible corner and requires much labour and 
provides a dirty job for the owner in carrying it out, 
seldom receives that need of attention which such 
details of the car's equipment call for if they are to 
perform their work with unceasing regularity and 
reliability. 


Accessibility. 


In their discussion on the use of light in hospital 
on April 27, the Illuminating Engineering Society 
was able to show that much useful 


The Use of work remains to be done. The 
Light in lighting of hospital wards, Mr. Darch 
Hospitals. suggested, is often far from perfect, 


a common defect being the liability 
of the lights to shine into the eyes of patients and 
cause glare. The illumination of operating tables 
seems to be a distinctly difficult problem, as the triple 
requirement of exceptionally high illumination, freedom 
from troublesome shadows, and elimination of possible 
ill-effects of dust, is not easily fulfilled. Other special 
problems arise in connection with portable inspection 
lamps, the use of “ artificial daylight " where correct 


appearance of colours is important, and the illumination 
of microscopes used for hospital work. Mr. Darch 
also put in a claim for the dispenser, who is not in- 
frequently expected to work by indifferent light. 
In view of the high order of accuracy required, and 
the serious consequence that might arise from a mistake, 
good illumination is here of vital importance. The 
discussion was arranged jointly with the Royal Society 
of Medicine (Sections of Surgery and Ophthalmology), 
and should prove of considerable service to the medical 
profession. 
During recent years considerable concern has been 
expressed at the prevalence of the disease of the eves 
termed ** miner's nystagmus,” which 
Lighting in has led to much suffering and 


Mines and economic loss. I recall that in à 
Miner's Nys- discussion before the Illuminating 
tagmus. Engineering Society in 1920 the 


view was strongly expressed that the 

disease is mainly due to inadequate lighting. This 
opinion is now confirmed in a report issued by the 
committee working under the Medical Research Council. 
The remedy consists in the use of lamps of higher candle 
power (2-3 c.p.), and their design in such a way that 
they can be brought nearer the work (e.g., by being 
attached to miners’ caps).  Whitewashing the coal- 
face in some part of the mine is also useful. It is satis 
factory to find that the cause of this disease is now 
clearly recognised. There have been considerable 
improvements in miners' electric lamps during recent 
years, and it is hoped that by applying the latest tech- 
nical advances the evil will ultimately be reduced to 
negligible proportions. 
| ELEKTRON. 


THE SIEMENS ELECTRIC LAMP WORKS. 


We аге much indebted to English Electric and Siemens 
Supplies, Lta. (38 and 39, Upper Thames Street, E.C.4), for 
arranging with Siemens Bros. and Co., Ltd., for usw 
inspect most thoroughly the manufacture of Siemens 
Britannia drawn wire tungsten lamps at their large moder 
factory in Tvssen Street, Dalston, E.8 (Fig. 1). We found 
a wide range of vacuum and gasfilled lamps being manu 
factured bv apparently һарру and contented workers, with 
the aid of up-to-date machinery in a large, compact but 
roomy, well-lighted 6-floor building—which ws original 
erected in 1902. Adequate heating and ventilating syste™ 
are installed to ensure the comfort of the operatives in bz! 
summer and winter, while, further, the social element, 9 
unportant a factor under modern manufacturing conditions, 
is well fostered by the management. Up to the year 1l) 
the factory wus solely employed in making vacuum Ja mps 
with straight filaments, but now is also extensively engest 
in the manufacture of gasfilled and spiralised filament (үре 
of lamps, for which purpose novel and intricate atte 
matic machinery is used for various operations. AML the 
machinery is maintained by the Co.'s own engineering G^ 
while certain machines of their own exclusive desig? 2° 
being used for spiralling and for making “ pigtail ч н 
for filament supports. There are also some hundreds ^ 
machines of the more general {уре made by expert hans 
who specialise in lamp-making machinery. Besides reins 
a supply from the НасКпеу public mains the Co. have als! 
their own generating plant which can be utilised at shit 
notice to provide an adequate supply of energy to cove! Ше 
requirements of the factory. Rotary converter sets aff abe 
installed for generating A.C., so that either A.C. of E 
is therefore available for factory tests on lamps ' " 
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manufacturing purposes. All raw materials are carefully | ency, a new constructional method was adopted in connec- 
selected and inspected before issue to the depts., and pre- | tion with the Siemens ‘‘ Wotan " Traction type lamps 
cautions taken to ensure that only reliable materials are | introduced in 1911. The drawn tungsten wire filament was 
used, while careful systems of testing and inspection are | spiralled and carried on a series of short loops on a special 
applied throughout the stages of manufacture. “ spider " This formation provided for a concentrated light 
Before coming to the actual processes of manufacture as 
now carried out, we might remind our readers that Siemens 
Brothers and Co., Ltd., have been closely identified with the 
progress achieved in the British electric lamp industry since 
the introduction of metal filament lamps, e.g., the Siemens 
“Tantalum " lamp was the first really commercial type of 
metal filament lamp to be placed on the market. This 
lamp had a filament of drawn wire wound in спе con- 
tinuous length on a specially designed ‘‘ spider.” The 
wire Was made from a metal obtained by refining tantalum 
ore, and afterwards Hammering and drawing through 
diamond dies. Pure tantalum proved extremely ductile, 
and drawn tantalum wires had a greater tensile strength 
than mild steel of the same cross-section, and the lamps 
had an efficiency of 1.7 watts per c.p., and were manu- 
factured and sold in quantity from the year 1905 until 
the war period, when the difficulty in obtaining adequate 
supplies of raw material and the rapid progress made in 
the production of drawn tungsten wire tilaments of high 
efficiency led to a suspension of their manufacture. 


FIG. 2.— S wAGING AND WIRE-DRAWING MACHINES, 


source and ensured greater strength by lessening the dis- 

tance between the upper and lower filament supports. The 

light distribution effected bv lamps of this design is uniform 

in all directions excepting towards the cap of the lamp. 
È Severe artificial tests applied in the factory thoroughly 
Tan justified the design, and later equally satisfactory results 
were obtained from these lamps in rolling-stock under 
| 7; ordinary service conditions. Since that time they have 
ere 5” “| | уесоте standard practice for traction lighting on most 
TN. | of the leading electric railway and tramway systems 
^hroughout Great Britain. 
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Fic. 1, ——Vigw FROM NORTH LONDON RAILWAY. 


In the year 1998 the Siemens Co. placed upon tlie niarket 
а range of lamps which had filaments of drawn tungsten 
Wire. These lamps were available for all voltages in sizes 
from 8o to 400 watts, and were sold under the name “Опе: 
watt,” which implied the current consumption at which 
they operated (the 400-watt lamps produced an illumination 
of approx. 390 c.p.) The new lamps supplemented the 
range of “ Tantalum " lamps then available, and enabled 
the Co. to offer a complete range of drawn wire metal 
"ament lamps suitable for all voltages in sizes from 12 
: 40 watts, In тото a complete range of tungsten wire 
"IPs were sold under the name ©“ Wotan.” This included 
ll ordinary standard vacuum types, high candle power 


amps, plain and twisted flame candle lamps, single and Fic. 3.—FINE-WIRE DRAWING MACHINES, 
^uble-ended tubular lamps, together with automobile ‘ 
and battery type lamps. The * Wotan ” lamp had an Towards the end of the year 1913 experiments were be- 


average efficiency of 1.2 watts per c.p., and in conjunc- | ing made with gasfilled lamps, and certain patents had 
Поп with “Tantalum ”?” lamps they were widely advertised | been filed which greatly assisted their development. The 
lo the public both enjoving a continually increasing | war to some extent retarded the preparations for mass 
demand, the “Tantalum ” lamps being particularly used in | production of gasfilled lamps, but in spite of the difficulties 
industrial installations and for traction purposes. As a | experienced, large numbers were manufactured with the 
sult of continual experiments, both in regard to tungsten | plant available. That period having passed, the factory 
wire and in variations of lamp design, with the object of | is now well equipped for producing in large quantities. The 
“curing greater mechanical strength without loss of effici- | general outlines of the construction of gasfilled lamps is now 
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fairly well known to the Trade, so we will pass on to 
a reference to gasfilled lamps for projection and optical 
purposes. "Ihe essential feature of lamps for this class of 
work is that the filament should be concentrated into as 
small an area as possible in order to approach the ideal 
of a point source of light. Various arrangements of fila- 
ment have been employed. Horizontal grid, vertical grid, 
bunched, etc. А varied selection of tvpes specially designed 
at the Siemens Dalston works for projection work, together 
with numerous other lamps, proved most interesting and 
instructive to us. Included in this collection were many 
lamps for automobile lighting. For this class of work the 
gasfilled lamp has many advantages, as the generating set 
being of limited capacity, any current-saving device is ap- 
preciated. Siemens gasfilled headlight lamps are made for 
automobiles and motor cycles in size from 8 to 48 watts. 
A double filament lamp has also been introduced for con- 
necting to a two-way switch. In one position a small 
auxiliary filament is switched on, and this gives a smail 
light while the vehicle is stationary. The other position 
controls the main filament which provides a safe driving 
light. These also were all seen in course of manufacture, 
as were examples of gasfilled headlight lamps designed 
for electric locomotives. 
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Fic. 4.—SEALING-IN DEPARTMENT FOR STANDARD AND 


GASFILLED LAMPS. 


The full range of drawn tungsten wire lamps referred 
to above is still being manufactured in both vacuum and 
vasfilled types and to-day sold under the Trade name от 
“ Siemens Britannia.” 

By the introduction of ** Tantalum” lamps, the Co. made 
themseives the pioneers of a filament making process which, 
with various modifications and improvements in the interim, 
has become standard practice in present day lamp manu- 
facture. The method of producing tungsten wire is similar 


in many respects to that adopted for tantalum wire, with. 


the exception that the metallurgist commences with ordinary 
commercial form of tungsten powder which is purifed, 
compressed, and welded into a metal ‘‘.slug "' by sintering. 
Swhiing machines (Fig. 2) are now employed instead of 
he hammering process, and tungsten wire is now drawn 
nrough diamond dies in modern machines of ingenious 
design to reduce it to the fine diameters required (Fig. 3). 

incessant experiment and scientific research have been 
applied to the perfecting of the tungsten wire filament 
with the result that tungsten lamps to-day maintain their 
initial high efficiency, but have a greater tensile strength, 
The evolution of the gasfilled lamp, in which a. concentrated 
filament is heated to an exceptionally high temperature, 
provided a new problem for the lamp expert, and special 
precautions had to be adopted in the manufacture of wire 
in order to avoid disintegration. Every lamp manufacturer 


closely guards the chemical and metallurgical secrets con- 
nected with the production of tungsten wire, but we ma: 
say that the latest type of drawn tungsten wire to.be pro- 
duced at the Siemens factory is giving exceptionally good 
results in certain ranges of lamps which have been Кер 
under close observation, This wire will subsequently figure 
in all Siemens metal filament lamps. 

The elaborate system of photo-micrography instituted 
at the Siemens lamp works interested us greatly, and de- 
monstrates the importance placed һу the experts of the 
Co. on the nature and quality of the wire produced. 

(To be concluded.) 


THE APPLICATION OF ELECTRICITY TO 
AGRICULTURE. * 


(Concluded from page 259.) 
CROP TREATMENT. 

Drying of fruits and vegetables. —A drying plant is a use 
ful form of rural industry that can be economically added to 
many electrically-equipped farms. Many farm products 
in seasons of plenty are wasted simply because it does not 
pay to market them at the time. Experiments carried out 
by the author show that it does not pay to employ electricity 
as the heating medium for drving purposes. However, 
rubbish can be burned to provide the necessary heat, the fan 
being electrically driven. : 

It is ol great importance that drying should be carried out 
thoroughly and uniformly. The time required for drying i5 
very definite for a given material. In general, the majority 
of fruits and vegetables can be dried at a temperature oí 
from 120? F, to 160° F. (50° C. to 70° C.) without loss of 
their characteristic food qualities and flavour. The time 
taken to dry to 8 to 12 per cent. of moisture is usually from 
1 hour to 3 hours. In the ordinary system, 1 lb. of coal 
is usuaily required per 3 lb. of moisture in the fruit or 
vegetable. 'The author has successfully dried wet green 
grass bv the aid of electrically-driven fan alone, without 
auxiliary heating other than that produced by the natural 
heating of the rick. Р 

Making hay.—Normally, given suitable weather condi 
tions, there is no better way of making hay than by aid 
of the sun. However, in bad weather, artificial hay-making 
becomes a commercial proposition. А rainy period at ha) 
time sends up prices rapidly on account of the fear that 
hay will be short and poor. - Hence, artificial drying 15 
worthy of interest and all preparations should be made for 
carrying it out in wet seasons. T 

Some little time ago the author was invited by Mr. W. W. 
Hood, the well-known mining engineer, to take part in what 
proved to be a successful experiment in hav drying. This 
test Was carried out in Scotland, where hay-making cond 
tions may be said to be nearly always unfavourable. The 
tvpe of rick emploved was the standard used in the district 
and weighed about 5 tons. The grass was cut green, wit 
the rain on it, and was immediately stacked. А wot 
duct was led into the base of the stack, and air was blown 
through this by means of an electrically driven i ue 
fan, which absorbed 3.25 h.p. and produced a pressure ^ 
21 inches on the water gauge. It was found that the n 
of drying was in inverse proportion to the amount of pn 
ture suspended in the atmosphere. No drving took PE 
when the atmosphere was saturated, though the passage z 
the air through the stack prevented the rick from bat 
heating. The making of the hay in this instance yal 
some 30 hours, 60 per cent. of the weight of the grass hav! 
to be evaporated. The rate of evaporation was found to 
at the rate of 2 0z. per 1,000 cubic feet of air per degree ke 
Smoke was introduced to the stack through the fan ac 
and appeared uniformly all over the stack, thus demonstra 
the effectiveness of the simple duct. я | 

Hav-making is not the simple operation that it appe 


to be. After the hay is dried it has to be cured, during 
ӨТЕ N ee МЕКЕ ee as eee e 
* Abstract of paper by Mr. К. Borlase Matthews read betor? 
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vhich process heating occurs, due to various natural changes 
n the һау. А good deal of vapour is given off, together 
vith an aromatic smell, and the hay turns a light brown 
colour. If the temperature is not properly controlled it 
nereases and the nutritive value of the hay is destroyed, 
ven if the. stack is not set on fire. 

Artiiciallv-dried hav looks better, has a better aroma than 
vaturally-dried hay, and its food or nutritive value is greater. 
neidentally, when artificial drving is adopted, the process 
ап be made continuous instead of necessitating the con- 
vntration of a large amount of labour for a relatively short 
riod. 

On the Continent, F. Ringwald has successfully dried hay 
n hay wagons, before transport from the fields to the 
arase For this purpose a duct, provided with vertical, 
zbvanised sheet-metal stand-pipes, is placed ready in the 
wtem of the cart before loading. 

If the hav-drving apparatus be combined with auxiliary 
rangements for drying fruit, vegetables, hops, etc., it 
*comes a paving proposition for апу farm, even when it 
в not used for hay-drying in favourable sunny seasons. 

Нау, being a bulky and cheap substance, the cost of 
nandling must be reduced to a minimum. 


Ensilage.—-'Yhis method of conserving green fodder for the 
vinter has lately come into extended use. This is largely 
wing to improvements in silos, for when previously tried 
"me 40 years ago, pits were utilised which only too often 
reduced sour silage. This led to the abandonment of the 
таспсе. "The latest development is electrical silage, of 
which there are nearly 100 examples in Germany. lt is 
laimed that by this method the fodder is better preserved, 
is objectional bacterial action is arrested before it has time 
o de any damage. The general arrangement is quite 
‘imple. Each silo has an earthed electrode fixed at the 
"пот, and a live electrode is placed on top of the freshly- 
ut green-stuff, when the silo is filled. Up to 10 kv.a. is 
irquired for a silo of about 20 ft. (6 m.) in height and 14 ft. 
‘4-25 т.) in diameter, and the time required is 24 to 48 
hours. Ten tons of fodder require between 130 and 200 kw.h. 


. lecounts.— The commercial test of anv improved method 
^ the financial result, and this can be shown accurately only 
bv the aid of proper account books. An ordinary farm 
annot afford large book-keepers’ salaries, and acordingly 
the author devised a semi-automatic system for keeping: and 
analysing his own accounts, as it was very essential to keep 
Weurate accounts on a farm where new methods were being 
applied. This svstem, which has been named the “Ацо 
(ountaney ’? system, would, although originated for farmers, 
also be а boon to all small professional and business offices. 
It is a double-entry method, which does not depart in апу 
feature frem the accepted principles of modern efficient 
book-keeping. "The ** Auto-Countaney ” svstem is preferably 
varied out with the aid of an electricallv-operated. book- 
keeping machine, adapted by the author from the now fami- 
liar cash register of the shop-keeper (the ordinary cash 
egter is, of course, merely a single entry device). These 
machines are costly, but they can be purchased for a sum 
Ret exceeding the salary of a посі clerk for a vear. It may 
i aps be mentioned, in passing, that the “ Auto-Countaney”’ 
“stem сап be worked verv effectively, but not so quickly 
өг with so little trouble as regards accuracy, without an 
есіте machine at all. | | 
Not only are proper ledger accounts kept by this method, 
but also the analvses of the costs of any department of the 
lam аге rendered. available, whilst at the same time the 
~™ices of skilled clerks are dispensed with. Every account, 
Whether "out" or “in” is entered on slips of paper in 
suadruplicate, These slips are then inserted in a mechanical 
HC OF pasted into a set of loose-leaf books, if so preferred, 
D accordance with their classifications. This placing of 
Mips Substitutes the usual posting of separate entries bv 
the Геп of acierk, and mistakes due to copying are avoided. 
rurther, no particular skill or knowledge of book-keeping 
е “quired, while a trial balance of the whole business can 
. “tead off at any moment. This is due to the fact that 


- 


all accounts are kept simultaneously. Hence, account-keep- 
ing by electricity has much to commend it to the farmer. 
A suitable electric machine would consume about 2 kw.h. 
per annum ; the size of motor required is only 1/32 h.p. 


RAWLPLUG ADVERTISING. 


[he Rawlplug Co., Ltd., of Gloucester House, Cromwell 
Road, S.W.7, had a full front page advertisement in the 
Daily Mail recently. The design shows a very con- 
tented ** handy man ” doing a job in his house, watched by 
his small son—to say nothing of the dog. The appeal is 
clever, and the copy sends the buyer to the ironmonger 
or electrician for his supplies, which should stimulate de- 
mand especially in view of the spring cleaning period 
which Камри Co. have chosen as being notably suit- 
able. We understand copies of this froni page can be had 
on application to the Co. for advertising purposes, 

——— "rn 
А JOURNAL OF SCIENTIFIC INSTRUMENTS. 


British research workers and manufacturers in this 
country have long felt the need , of a journal devoted en- 
itrely to the subject of scientific instruments, оп the basis 
of the four or five successfully published in Germany. Such 
a journal wiil be managed by a committee appointed by the 
Inst. of Physics, and which the Dept. of Scientific and Indus- 
trial Research and the М.Р. will be represented, and the 
editorial work will be carried out at the N.P. Laboratory 
assisted by a scientific advisory committee appointed by the 
Inst. of Physics, on which the Dept. of Scientific and Indus- 
be published monthly at 2s. 6d. per issue. The Inst. will 
only find it possible to make itself responsible for the 
journal if its financial position is secured; and as a means 
of ascertaining what support may be expected a specimen 
number for free issue is now being prepared. Anyone 
desirous of obtaining a copy of this number is asked to 
apply to the Sec. of the Inst. of Physics, 10, Essex Street, 
W.C.2, and to enclose od. to cover postage. 


THE JUNIOR INSTITUTION OF ENGINEERS. 

The Fourth Quadrennial Gustave Canet Lecture. en- 
titled ** The Railway Act, 1927," will be given before the 
Institution by the Right Hon, Sir Erie C. Geddes, G.C.B., 
G.B.E., on Thursday, June 1, in the Lecture Theatre 
of the L.E.E.. Savov Place, Victoria Embankment, W.C.2. 
The chair will be taken at 7.30 p.m. by C. H. Wordingham, 
Esq., C. B.E., President of the Institution, Tickets may be 
obtained from the Secretary, 39, Victoria Street, S.W.r. 


Answers to Correspondents. 


OvERULOUS.—Stil worrying about. the price of vour 
technical books? Well. don't, because the Typographical 
Association. doesn't. care а tinker's d about technical 
education, АН tts members (more or less) are working 
full time at war wages on papers which will insure vou 
egainst all possible evils and a bit over, so they have no 
interest in helping the engineers or even their own children 
to gain the education which will help the nation to com- 
pete with the foreigner. There is one bit of blue in the 
skv, however. In Scotland, with their usual. shrewdness, 
the men have shown by the ballot that thev acknowledge 
the elementary justice of the claim for a reduction, and 
more book printing than ever will go to that country. Of 
course, that means less work for English printers, but 
the Society сап easily afford {о pay for unemployment, 
and would rather do it. Tf it stops the enterprise of weekly 
periodicals and causes them to keep their pages down to 
a minimum, what of it? You as a reader seeking technical 
advancement are evidently one of that antiquated class of 
Englishman who likes to give an honest dav's work for the 
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reduced pay which the engineer now draws. An excellent 
principle which leads ultimately to success in life, but 
alas, the present-day class ridicules that idea. At any rate, 
many do.—Ed, ELECTRICITY. 


Trade Notes, 


Plant and Supplies, Ltd. (12 and 13, Henrietta Street., W.C.2), 
have purchased the business of Mr. Ashley Pope, of Toddington, 
near Dunstable, Mr. Pope being appointed managing director. 
The firm’s activities include the sole agency in London, the Home 
Counties and Southern England for the well-known “ Sceando ' 
lamp. Works at Birmingham are engaged in all kinds of 
stamp and press work, and at Leek for all classes of machine 
work—the iron foundry being the largest in North Staffs. 
Pumping machinery is a speciality. Messrs. Plant and Supplies 
act as buying agents for firms overseas. Telephone: Gerrard 
792. Telephonic Address: “ Facility, Rand, London." 

A leaflet from Adam Hilger, Ltd. (75a, Camden Road, N.W.1), 
describes a novel spectrometer, designed for chemical analysis. 


In leaflet No. P.174, British Insulated and Helsby Cables, 


Ltd. (Prescot, Lancs), give a long, interesting list of cables supplied 
for working pressures of 11,000 voltsand over. Included are :— 
Name of user, pressure, length, type and year of order. Sum- 
marised, the totals are :—11,000/12,000 v., 1,370} miles; 
13,000 v., II4 miles; 20,000/22,000 v., 495 miles ; 25,000 vV., 
17$ miles; 33,000 v., 39} miles; 100,000 v., 12 miles. 


The British Electrical Development Assocn. (E.D.A.), of 15, 
Savoy Street, Strand, W.C.2, are now issuing post free a supple- 
ment to their booklet '' Press Advertising for Electricity Supply 
Authorities and Contractors." There are six extremely forcible 
lay-outs for advertisements—bold, concise, telling. In each 
there is a line drawing, the block for which can be supplied 
for 5s., or 30s. for the six. We would commend these ideas to 
contractors and supply authorities. Among other E.D.A. 
publications are electric fan folders, and now is the time to 
make use of them. 


Numerous recently published leaflets to hand from the 
Edison Swan Electric Co., Ltd. (Ponders End, Middlesex), fully 
describe and price some Ediswan instruments, such as insulation 
testing sets, M.C. cell testers, galvanometers, linesman's detectors, 
ammeters and voltmeters in various patterns, etc. 


“ Transformer Oil Testing Equipments " is the title of an 
illustrated publication from the progressive transformer experts, 
Johnson and Phillips, Ltd. (Charlton, S.E.7). The importance 
of the subject matter, combined with the method of treatment, 
make this publication an extremely valuable one. 


We understand that in response to enquiries Automatic and 
Electric Furnaces, Ltd. (281-283, Gray's Inn Road, М.С), 
have introduced a Marine-type of Wild-Barficld electric furnace 
for use on board ship. This type of furnace has been inspected 
by Admiralty experts and passed for use on Н.М. ships. Wild- 
Barfield furnaces have been in use by the Admiralty and British 
and Foreigu Arsenals at their shore stations for some ycars past. 


A leaflet from Welco Patents (150, Alma Strect, Birmingham), 
describes the Welco Bowl Pedestal Fire, which can be used 
suspended from a pendant lighting point or on a Jacobean 
Pedestal. The heater is circular, very strong, and can be 
changed as simply as an electric lamp. 


A complete list of A.C. Induction Motors has just been 
published by J. М. Holmes and Co. (Portland Road, Newcastle- 
on-Tyne). In the body of the catalogue very comprehensive 
tables on outputs are given, and at the beginning is published 
some useful technical information. This includes a table of 
approximate values of full load currents for various sizes of motor 
at different line voltages and is probably sufficiently accurate 
for settling sizes of switches, cables, etc. It was first given in the 
firm's Booklet of '' Useful Information for Electrical Engineers,'' 
published in 1919. In all there are 88 pages devoted to very 
detailed information of '' Castle ' X type Induction Motors, 
Messrs. Holmes also make transformers, D.C. machinery and 
small rotary converters. 

Unlike the weather, the May No. of The Monthly Magazine of 
H ggs Bros. (Sand Pits, Birmingham) is particularly bright and 
cheery. We really cannot go on receiving it every month without 
making use of the comprehensive Stock list. If someone would 
invent a motor-drivea editorial pen we would buy a Higgs motor 
to drive it. 


Various Items. 


Contracts closed.— The Edison Swan Electric Co., Ltd., have 
secured from the War Office, a contract for the supply of Dry 
Batteries. 

ideal Home Exhibition.— This Exhibtion will be run again 
in March, 1923, instead of waiting till 1924. Electrical manu- 
facturers should therefore make early applicatio? for space. 


Swansea.— The Corporation are leasing the tramway standards 
to local tradesmen for supports for signs to be electrically illu- 
minated at right. The revenue to be derived from the sale of 
current for the lighting alone is estimated at {1,600 per annum. 


The Cost Accountant.—The Official Journal of the Institute 
of Cost and Works Accountants commences its second volume 
with the June number, and will contain the first instalment 
of a new series of articles by Mr. С. W. Charlesworth, F.C.W.A , 
entitled “ The Interpretation and Analysis of Electricity Supply 
Costs." Single copies may be obtained from the Editorial 
Office, 38, Grosvenor Gardens, S.W.1, price 15. 7d. per copy. 
Annual subscription, 15s. per annum. 


St. Dunstan's. —The seventh annual report of St. Dunstan's 
Hostel and After-Care Organisation discloses that in spite of 
most rigid economies financial support is still needed. The verv 
important and kindly work carried on by the Organisation 
is well known, and it is to be hoped that as much assistance 
as is necessary will be readily forthcoming. Treasurer: Mr. 
E. Kassell; Secretary, Mrs. Chadwick Bates. Address, H.Q. of 
St. Dunstan's Work, Inner Circle, Regent’s Park, N.W.1. 


D.O.T. Reports.— The most recent reports to be issued by the 
Department of Overseas Trade on the economic, commercial 
and industrial situation relate to Sweden, Hungary and Guate- 
mala, and take us to March of this year. The authors are 
Mr. Н. Kershaw (Commercial Secretary to Н.М. Legation, 
Stockholm), Mr. R. J. E. Humphreys (Budapest), and Mr. 
G. L. Rogers (H.M. Vice-Consul, Guatemala). The price, post 
free from this office, is 15. 9d., 15. 3d., and Is. зӣ. respectively. 

Meetings. —lhe following papers will be read during the 
progress of the Glasgow portion of the Summer meeting of the 
I.E. E. :—May зо (10 a.m.) : R. B. Mitchell: “ The Dalmarnock 
Generating Station," at the Royal Technical College, enter by 
Upper Door, Montrose Street. May 3r (10.15 a.m.): Prof. 
Magnus MacLean: ‘Тһе Hydro-Electric Resources of the 
Scottish Highlands," at the University, History Class Room. 
Members may attend irrespective of whether they are taking 
part in the Summer mecting. 

Physics in Industry.—The Institute of Physics (10, Essex 
Street, Strand, W.C.2), announce that the second of these 
lectures will be delivered bv Sir Alfred Ewing, ard will deal 
with “The Physicist in Engineering Practice." This 'ecture 
will be given on Tuesday, July 4, at 5.30 p.m., at the I.E.E. 
Bui'ding, Victoria Embankment, W.C.2. Sir Charles Parsons, 
vice-president, will preside. The third lecture will be given 
by Mr. Clifford Paterson on Oct. 18, and will deal with “ Physics . 
in Electrical Engineering." Sir J. J. Thomson, president, ` 
will preside. : 


BUSINESS OPPORTUNITIES. 
[ish Minerals & Industrial Development Company 


12, Upper Cam?3en Street, DUBLIN, IRELAND, 


Electric railways, public utilities, industrial enterprises promoted. 

Approved bond and stock issues placed. Underwriting procured 

for corporations. Electrical examinations and reports made by 
well-known engineers. 


JOHN E. RAWORTH & MOSS, 


75, Victoria Street 
WESTMINSTER, S.W.1 Chartered Patents Agente. 
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THE SOCIETE DES INGENIEURS-CIVILS DE 
FRANCE. 


BRITISH SECTION. 


The British section of this society is a body consist- 
ing exclusively of engineers who have been elected 
members of the parent society, all such becoming and 
remaining members of the section while resident in the 
British Empire, without any formality or financial 
responsibility. The parent society was founded in 
1848, and is the premier engineering institution of 
France, its objects and position being akin to those of 
the Inst. C. E. in- this country. It has a handsome 
building in France, which provides ample accommo- 
dation for members, and its doors have always been 
thrown open to members and delegations of British, 
American and óther engineering institutions. The 
membership of the society is between 4,000 and 5,000, 
and practically гаї the members of French nationality 
rendered valuable services to France during the war. 

The essential: objects of the British section are to 
provide for the establishment of closer relations be- 
tween members resident in different parts of Great 
Britain and the British Empire, and to encourage pro- 
fessional and friendly intercourse between French and 
British engineers generally. The first president of the 
British Section was Mr. C. H. Wordingham (past- 
president I. E. E.). The section was formed soon after 
the war, and at its first meeting it was pointed out that 
it might help towards the attainment of intercourse 
between French and British engineers by drawing into 
the ranks of the French society as many members as 
possible of the engineering institutions in this country, 
and, at the same time, by working for the recruiting of 
French engineers as members of British engineering 
institutions. The first of these suggestions has met 
with a most; promising response, for the membership 
of the section is now approximately three times that 
existing at the date when it was formed. Further, the 


membership is thoroughly representative of all classes 


of engineers, and includes, in addition to Mr. Wording- 
ham, Mr. Roger T. Smith and others on the elec- 
trical side. The suggestion that French engineers 
should be invited to offer themselves for membership 
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of British Institutions is one that the Section would 
gladly attempt if the idea were approved by the Insti- 
tutions concerned. One difficulty which has in the 
past prevented many young French engineers from 
joining British institutions is that the qualifications for 
associate membership usually include the passing of 
examinations or the possession of an approved diploma 
or certificate exempting candidates from examina- 
tion. it 4s desirable, therefore, that the 
equivalence of French and British engineering diplomas 
and certificates should be determined, with the object 
of preparing a list of French qualifications which will 
be accepted by British engineering institutions, in every 
case with due regard to special requirements, as 
exempting candidates wholly, or in part, from the 
examinations prescribed. 

АП these things were mentioned by Mr. W. Noble 
Twelve trees in his Presidential address to the section 
on Tuesday, April 11, in the building of the Inst. 
of Mech. Engineers, in London. He also dealt with 
the work of the section. The President of the section, 
he said, had represented the parent society at various 
meetings and functions of engineering institutions and 
societies in London and the provinces, and arrange- 
ments have been made with engineering firms in Lor- 
raine to accept a few British engineering students for 
periods of three months during the summer, so that 
some experience may be gained of French engineering 
practice. 

The subject of the Presidential address was that of 
co-operation between engineering institutions in France 
and Great Britain, which is one in which Mr. Twelve- 
trees has taken great interest for many years. In 
1908 he collected some information as to the working 
of the principal organisations both in Europe and in 
America, and had found that there was co-operation 
and federation of engineering societies in Germany, 
Austria, the U.S.A. and Canada, whilst in France all 
societies and associations were working independently. 
In Great Britain the only instance of an association of 
engineering institutions then existing was the Institu- 
tion of Mining Engineers, comprising a number of 
institutions whose membership consisted of mining, 
civil and mechanical engineers. АП these institutions 
retained their independence, while the central body 


published transactions in a joint journal, and dealt with 


matters affecting mining engineers generally. Since 
1908 important measures had been considered in 
France, America and this country, with the object of 
providing for the federation of engineering institutions. 
In France, 19 technical societies had accepted a federa- 
tion scheme in principle, but definite steps for its reali- 
sation had not yet been taken. In Canada nothing in 
the way of federation appeared to be ecessary, for the 
reason that the Engineering Institute of Canada was 
the only strictly professional engineering institution 
in the Dominion, and was something very much like 
a federation in itself. In the U.S.A. the recent 
organisation of the Federated American Engineering 
Societies was a most important event, whilst in Great 
Britain this matter had been under discussion by the 
Institutions of Civil, Mechanical and Electrical 
Engineers, and Naval Architects, though so far with- 
out the announcement of any definite conclusion. Mr. 
Twelvetrees expressed the hope that a scheme mignt 
be formulated to enable the four great institutions men- 
tioned, and any others whose participation might be 
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invited later, to increase still further their valuable 
work for the engineering profession. 

After dealing with the interchanges between French 
and British engineers, and suggesting that they might 
be more frequent, the President said it appeared to him 
that if the engineering institutions on both sides of the 
Channel were once effectively, organised, the next 
step should be the formation of a Franco-British Com- 
mittee, whose special business it would be to consider 
all possible means of bringing into closer touch the 
engineers of the two nations. Such a scheme could 
well be spread to other countries, and he mentioned 
that an American section of the Societe des Ingenieurs- 
Civils de France has been formed. 

In response to an invitation from the President to 
express their views on this question of co-operation 
and federation, а number of engineers took the 
opportunity to do so. 

Mr. C. H. Wordingham said еге were serious 
difficulties in the way of producing a workable scheme 
for the federation of engineering institutions in this 
country, mainly аге to the jealousies and opposition of 
the smaller societies, who felt they should not be left 
out. Whilst he agreed that they should not be left 
out, it was not practicable that all of them could be 
represented on a central body directly. Therefore, he 
suggested the grouping together of these smaller 
societies so far as they dealt with a particular branch 
of engineering, and then federating the groups repre- 
senting that branch under a main institution. Тһе 
main institution could then be federated together in 
the Grand Council of the whole engineering body of 
this country. During the war a Committee of the 
Conjoint Board of Scientific Societies was formed, 
under the chairmanship of Sir R. Hadfield, which 
made great efforts to acquire the site of the old Sta- 
tionery Office for the purpose of erecting a central 
building for the engineering institutions of the country. 
Mr. Wordingham was a member of that committee. 
The site in question was the only one that would have 
enabled a joint building to be erected in conjunction 
with the existing buildings of the Institutions of Civil 
and Mechanical Engineers, which it was felt were too 
rccently erected to think of abandoning, and also it 
was felt that such a joint building should be in West- 
minster, the office home of engineers. |The Govt., 
however, would not part with the site. Not the least 
of the many advantages of such a scheme would be a 
central library, to which could easily be attached a 
bureau of technical information, because at the present 
time there was a lamentable waste of effort in con- 
nection with the abstracting of articles of an engineer- 
ing and technical nature. As to co-operation with 
other countries, he advocated a start with the allied 
nations. Also, it was important that British firms 
should take French pupils, and that the qualifying 
examinations of British and French institutions should 
be re-arranged, so that a British engineer, having 
passed the qualifying examination for an institution in 
this country, would be accepted at once as a member 
of a similar French institution, and vice versa. 

Captain H. Кай Sankey (Past-President, Inst. 
Mech, Engrs.) said that progress had been made at the 
conference between the Institutions of Civil, Mechanical 
and Electrical Engineers, and Naval Architects, and 
that details of a scheme would be published before 
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Mr. W. H. Patchell referred to the intention of the 
Inst. of Mech. Engrs. to hold its Summer Meeting in 
Paris this year, and said that the latest information 
made him rather doubt whether the Institution would be 
able to carry out its intention, because the prices charged 
by hotel-keepers in Paris were rising so enormoush. 
Whilst he upheld the principle of federation, he did 


not think that we in this country could get anything 


approaching the federation that existed in America, 
which would be altogether too unwieldy for us, and he 
believed it would soon be too unwieldy for America. 
He believed the tendency in all countries in future 
would be for the engineering. institutions to pay more 
attention to men than materials. He agreed with Mr. 
Wordingham as to the amount of money misspent in 
abstracting, notwithstanding which it was impossible 
to get decent abstracts. The four institutions pre- 
viously referred to had been discussing the question of 
examinations for membership, which would be accepted 
both in France and England, and he hoped a scheme 
would be cvolved. 

The next meeting of the British Section will be held 
in June, when the projected lateral canal to the Rhine 
will be discussed. 


THE SIEMENS ELECTRIC LAMP WORKS. 


(Concluded from page 2,0.) 
In the design of special lamps, apart from those already 
referred to, much valuable work has been accomplished. 
One instance in point is the lamp used in the lantern of 
the Croydon aerial lighthouse pylon, while another is the 
Siemens Britannia Gasfillel Daylight Lamp, just placed on 
the market. The Gastilled Silvalux Lamp is another de 
velopment. In this lamp the filament is screened by an 
opalescent bulb with a very low light absorption factor. 
Sullicient has, no dcubt, been said in the foregoing to 
indicate that the Siemens Britannia lamps are made expedi- 
tiously right through from the preparation of the filament 
from the crude ore to the finished product, and we do not 
propose describing every operation in detail, but to refer 
only to some of the operations. 
In the manufacture of the filament the starting material 
is ordinary commercial oxide of tungsten. This necessitates 
a long chemical purification in order to prepare material 
of a sufficiently high purity for use in making filaments. 
The purified oxide is then reduced to metal by heating 
in a current of hydrogen, and the result is grey tungsten 
powder. | 
This powder is pressed under hydraulic pressure mto 2 
stick 7 in. long by 4 in. sq., which is then baked in order 
to increase its strength for subsequent handling. The 
baked slug is then sintered by raising it to a blinding 
white heat by means of an electric current iù an atmosphere 
of hydrogen. The slug at this juncture becomes a a 
piece of tungsten metal, the particles having been welde 
together -by the sintering process. h 
~The sintered slug is now ready to be passed through ш 
hammering or swaging machine, its diameter being ih 
from 1 in. sq. secticn down to 32 mils. round. The eng 
of the slug is gradually increased on each successive po 
through the swaging dies. The slug has now been a 
from a length of 7 in. up to over 3o ft., when it past 
through the final swaging die. | ИМЕ | 
The wire is next drawn through a succession of diam : 
dies on machines specially designed for the рап к 
wire is passed through a lubricating bath and мн 
before passing through the dies, after which it 15 я 
matically wound оп {о small drums or bo te 
process is rencated on a number of wirealrawing т eni 
cach of which has a smaller die so that the wire !5 
ally reduced to the diameter desired. 


. . * 2 » Ж f diamond 
The tungsten wire, in its passage through the 
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die, gradually wears away the diamond. This wear is 
not always uniform. <A microscopical examination of the 
die shows that the hole, instead of being circular, has 
become oval. To remedy this, the die has to be ground and 
polished so as to bring it back to round. Careful and very 
frequent examination of the diamond dies is therefore neces- 
sary to maintain them in good condition, and careful records 
of measurements are kept as to the size of the diamond 
die. The gauge of the finished wire is accurately checked 
by the microscope and by the torsion balance method. 


Fic, 5.—SECTION OF THE EXHAUSTING AND GASFILLING 
| DEPARTMENT, 


The spiralising of the filament is done exclusively by 
machinery. For the heavier gauge wires, a number of 
automatic machines of the company's own design are 
used. These can be regulated to wind any desired style 
of filament. 

The wire is wound on to a mandril in a somewhat similar 
manner to that employed for making an ordinary spiral 
spring with the exception that in these machines the 
holder contains a drum of tungsten wire and is carried on a 
traversing attachment to ensure even winding. The wire is 
passed through adjustable tension grips, and the traverse 
is automatically “tripped " at certain intervals so that a 
number of short, straight lengths of wire are left between 
the sections of spiralled filament. These facilitate mounting 


- " 
- E 
= - 
A | caine 
— 
Y " 
М 
1 E 
^ " f - 
4 J В 


-DS 
ta A ^ 


| 
| 
| 
J 
| 
| 


| 

А 
Я 
T 
4 
л 


Fic, 6.—Carrinc AND TESTING DEPARTMENT, 


on the spider and occur where the filament passes through 
the supporting loops. 

The process is somewhat different for fine wires, and 
a ‹ їегепї system is adopted. A mandril composed of soft 
brass wire is fed into the machine from a drum, and the 
filament is spiralised round this as it passes through the 
machine. Then the wire mandril, with the spiralised fila- 
ment round it, is rewound on to a separate drum. Owing 
to the small diameters worked on these machines, it is 
practically impossible to remove the spirals from the mandril 
in the ordinary manner without damaging them, and in 
this case the mandril is dissolved in a chemical solution, 
leaving the spiralised wire intact, ready for mounting on 
the spider. 


Of particular interest, too, is the making of the “ spider "' 
—the device for supporting the filament in the bulb. The 
design varies for different types of lamps, but the process 
is similar for each and consists of two operations. A 
suitable number of roses, or buttons, are first formed on 
the glass stem by heating to a suitable temparature and 
pressing. The radial supports are then fixed into these, 
the number of supports being determined by the type of lamp. 

In the past, these two operations were carried out separ- 
ately and bv hand, but the company have installed some 
special machines in which the two processes are combined. 
The assembled foot and stem is placed in a machine, and 
the button or rose is first formed by heating the end of 
the stein to a suitable temperature and pressing. Working 
on a radial action, the machine next brings the stem into 
the correct position for the fixing of the spider arms. Fhe 
wire used for these is fed into the machine from bobbins 
and gas jets are concentrated on to the glass button in 
order to raise it to a suitable temperature to receive and 
held the supporting wires. The machine automatically 
adjusts the lengths of the supports and forms the “ pig- 
tail" loops on which spiralised filaments are mounted, 
the ends being securelv fastened to the leading-in wires. 
In the case of high wattage gasfilled lamps where the 
leading-in wires are required to carry a heavy current, metal 
tape electrodes are used instead of the round wire con- 
ductors emploved in the lower wattage types. The ends 
of the filaments — which are necessarily of fairly heavy gauge 
— are secured to these metal tapes by a process of spot 
welding. All spirals are carefully inspected before being 
mounted on the *'foot." This is essentially necessary in 
the case of the very fine filaments used for the 3o and 4o 
watt gasfilled tvpes of lamps, where the filament pec 
is approximatelv 1-1,000th of an inch. These small spirals 
are examined bv placing them in an optical арро вк 
which projects the image of the spiral—highly magnified— 
on to a screen 
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FIG. 7.—SPHERE PHOTOMETER, 
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Absolute cleanliness is one of the great essentials in 
iamp manufacture. The filament, when mounted and ready 
for sealing in the bulb, has been much handled in process 
of manufacture, and is stil covered with the lubricant 
used in the drawing process. This can be cleaned off by 
chemical means, or by passing a current through the filament 
in an inert atmosphere. 
" flashing." 
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Fic. 8.—ExTERIOR OF SIEMENS LAMP 
SHACKWELL LANE. 


бый 

The bulb has a round base when delivered from the glass 
factory. Before the filaments can be sealed in, a stem 
tube has to be attached. This is done by blowing a hole 
in the bottom of the bulb, and melting on a glass tube. 
lt is through this tube that the lamp is exhausted and 
gasfilled at a later stage of manufacture. 

The process of enclosing the “foot " and filament within 
the bulb is called “sealing in,’’ and for this purpose machines 
are used. The flanged part of the “foot " is placed on a 
spindle in the machine, and over this the bulb is placed. 


The two parts are then rotated in a gas flame, and are com- - 


Fic. 9.--А SECTION OF SIEMENS LAMP STORES, WHICH 
COVERS AN AREA OF 46,000 SQ, ЕТ, 
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pletely welded together when they have attained a suitable 
temperature. 

A portion of this department is devoted to sealing in 
small battery lamps, which are extensively employed for 


The latter process is described as | 


June 2, 192i. 


motor-car headlights, etc., and for 'bus. lighting lamps 
used by the L.G.O. and other companies. Naturally 
different methods are adopted for the small lamps to those 
for the larger ones, and this in itself is a most instructive 
study. Owing to the smaller diameter of bulbs employed 
in connection with batterv lamps, another type of machine 
is used, and a slightly different process is adopted. 

The modern trend in electric lamp making is in the 
direction of so-called pipless lamps. Certain types of 
gasfilled lamps are now being marketed in which the pip 
is concealed within the cap of the lamp, thus leaving the 
base of the bulb perfectly rounded. This is arranged for 
when the ‘‘foot " is made. A small stem tube is passed 
through the flanged leading-in tube, and welded on to 
the “foot " just above the “pinch.” The filament is then 
mounted and the completed foot is sealed into the neck 
of the bulb in the ordinary way. The bulb is afterwards 
exhausted through the stem tube and the pip is formed at the 
cap end of the bulb. It is found that this method does not 
add materially to the cost of manufacture, while the elimina- 
tion of the “pip ’’ end from the finished lamps considerably 
reduces breakages in transit. A variety of these pipless 
lamps were being made at the time of our visit, and we saw 
that the small bulbs are held in a cup by vacuum while the 
operator fixes in position the filament and leading-in wires. 
These are bent over the periphery of the bulb at the neck. 
A length of glass tube is brought into position on an adjust 
able spindle arm of ihe machine. The end of the tube 
and the neck of the bulb are then heated to a suitable 
temperature bv means of gas flames and melted together so 
that the foot and filament are hermetically sealed into the 
bulb, and a smail outlet is left for exhausting the bulb. 

Special attention is given to the photometry of lamps, 
and in this connection the Siemens factory is well equipped 
with various types of photometers, including a Sphere Photo- 
meter (Fig. 7) on which the spherical candle power of gas- 
filled lamps can be measured direct. On another of the 
photometers special adjustments have been fitted which 
allow comparisons of both the temperature of the filament 
and also the colour value of the light emitted by gasfilled 
lamps. On this apparatus the Siemens gasfilled lamps can 
be tested bv means of Wratton screens of predetermined 
value which are supplied by the N.P.L. 

It only now remains to add our appreciation of the arrange- 
ments made for our tour of inspection and to thank Mr. 
W. Н. L? Maréchal (Manager of the factory), Mr. 5. H. 
Callow; (Sales Manager) Мг. Н. A. Pryor (Publicity 
Manager), and the staff. 


„ыыы ИННИИ 
STREET LIGHTING. 

Examples of the recent progress in the art of street 
lighting by gasfilled electric lamps are to be found in 
a new Bulletin, No. 15, now being circularised by the 
General Electric Co., Ltd. It is well conceived, being 
shorn of all superfluous matter, yet containing notes 
on calculations, bold illustrations of the various 
G.E.C. lanterns for different classes of thoroughfares, 
specifications and reproductions from night photo- 
graphs of some of the installations in which the pue 
pany have been interested—one cannot say carr" 
out, as they do not themselves erect, though the ser- 
vices of the Illuminating Engineering Department arè 
always 
on lighting problems. As regards street lighting, 
there is no doubt but that the numerous designs ? 
lantern are efficient and serviceable. | 

We understand that additional copies of the Bulle- 
tin are available on application to Magnet m 
Kingsway, W.C.2, or any of the G.E.C. provincia 
branches. M m gh 


available for contractors and others engage. 
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| = 
Bigger # busi : 
1gger > usiness = 
for you this year = 
Prices being normal апа advantageously = 
comparable with “pre-war” will in- = 
duce your public to buy more readily. = 
SUNCO DESK FANS | 
| for the 1922 season are a revelation as = 
| to how good an article сап be supplied = 
i for a small sum of money. All types are = 
| available, but а special feature is made = 
: of the Swivel and Trunnion models. = 
: Sunco Fans for ex- Write now, while you think of it, for List No. 371 —Reduced prices = 
: : hausting & ventilating To do bigger business this year you must stock Sunco Electric Fans = 
are also a_ valuable = 
-£ selling line for you, = 
È Consult us about your = 
| E ventilation ^ problems— = а Sarre ss = 
: adsis" cheerfully given ELECTRICAL COM PANY LIMITED. = 
| i what oblizatizn. 118-120, CHARING CROSS ROAD, = 
1 LONDON, —— W.C.2. = 
—— ———OÓ 
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3 ELECTRICITY ' 
IN THE COUNTRY HOUSE. | : 
| al 


Country homes, clubs, hotels, etc., in isolated places can 
have all the comforts of Electric Light and Power from 
small, self-contained plants. 


The battery carries the burden of the load on these plants. 
It is the heart, the vitals, the mainstay of the whole system. 


Get the right battery first time. Chloride batteries are 
specially designed for this work. The largest factory in the 
kingdom making Storage Batteries only, and the widest 

© organisation for thé care of batteries in service is at the 
back of every Chloride battery sold. 


SA () 107100. 


ELECTRICAL STORAGE 
COMPANY LIMITED: 


Clifton Junction, 57, Victoria St., f 
Manchester. i London, S.W а 
< 
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ADOPT THE BEST PRACTICE 
HART 


BATTERIES 


LOW COST OF UPKEEP 


HIGH EFFICIENCY 
LONG LIFE 
EASY TO MAINTAIN, 
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Hart Batteries have distinct advantages over all 

other makes. The superiority of Hart 
is re:ponsible for their extensive use in 
central Stations, Private Installa- 
tions and general] purposes 
of all kinds 


HART ACCUMULATOR CO., Ш 
MARSHGATE LANE, STRATFORD, LONDON, E.15. 


BRANCH OFFICES AT— 


LONDON ee = ee 36, Victoria St., S. W.r. BIRMINGHAM .. 30, Newspaper House. 

„. 174, Corporation Street. 
GLASGOW .. ee ee 107, Wellington Street. BRISTOL .. 37, Victo-ia Street. 
MANCHESTER ree së 4, Victoria Bridge. BELFAST .. 41, Chichester Street. 


For Engineers, Sewing Machine, Lock and Scale Makers, and all purposes where 
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The Union Trade Mark 
is a familiar device to 
all who handle cable. 
It indicates cable of 
the highest quality. It 
should also be noted 


^ Fuller’s Cylindrical Slide Rule, 
equal to Straight Slide Rule 
500 inches long. 


that in future all Union 
Cable will bear the hall = 
mark of С.М.А. |22223 


JOHN OAKEY & SONS. LTD. 


MANUFACTURERS OF 


EMERY, EMERY CLOTH, EMERY PAPER, 


CABINET GLASS PAPER, GLASS CLOTH, 
BLACK LEAD, PUMICE, CROCUS, TRIPOLI, 
. ROUGE, &c, 


Oakey’s “ Flexible Twilled” Emery Cloth. 


great STRENGTH, DURABILITY and PERFECT FLEXIBILITY are required. 


FLINT & GARNET PAPER IN ROLLS, 


50 yards long by 18 in., 20 in., 24 in., 30 in., 36 in., 40 in., 42 in., & 43 in., wide. 


* 4 WELLINGTON ”?” EMERY WHEELS. 


WELLINGTON EMERY AND BLACK LEAD MILLS, LONDON, S.E, L 
ALL BRITISH MADE. 
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TO OUR READERS. 


Busoraicrry is published every Friday, and, if ordered, is on sale at the 
proapal Rallway Station Bookstalis and Newsagents on that day. It 
has а very larga бм» throughout the United Kingdom, as well as 
in the British nies and Abroad. : 

Questions to which an answer is required must be accompanied by a 
2d. stamp for reply. When considered of sufficient. interest, the answer 
will probably eppear in the paper. 

New advertisements for the displayed columns and alterations to 
existing ones must reach the publishing office not later than 
the first post Tuesday ing, in order to be in time for the 
issue of the following Friday. This is important. Rate quoted on appli- 
cation. Bubsoription : 173. 6d. a year, 98. half-year, 4s. 6d. a quarter in 
advance, postage prepaid in the United Kingdom and abroad. 


All remittances payable to the Publishers, S. RENTELL AND Co., LTD.: 
36-39, Makien Lane, London, W.C.2. Telephone, No. 2460 Gerrard. 


Current Topics. 


That the long-suffering and much-abused operator 
is not always responsible for complaints levelled at 
the public telephone service of this 


Progressive — country was brought home to me 
Telephone to-day, when, in a large northern 
Calls. city, I had occasion to call up 
one of the largest provincial 


hranches of a leading electrical concern in this country, 
whose name is familiar to every reader of this paper. 
| wanted to know if the branch had a certain familiar 
accessory in their local stock, to meet ап urgent 
demand—catch a boat leaving that day, in fact. I 
gave the number and got the firm first time and with- 
out undue delay. The call was answered in the first 
place by the firm's own telephone operator, to whom I 
stated my name and the nature of my business. She 
asked me to wait, and, after the lapse of a minute 
or perhaps a minute and a half, I was switched through 
to a male voice, which I naturally presumed to belong 
to an official of the particular department interested. 


[ again stated my name and the nature of my 
business, and once more 1 was asked to wait a minute. 
After a pause, a third voice responded, and the same 
formula was gone through. Yet this was not the 
end, for there was a fourth degree to be passed before 
[ reached my ultimate goal and finally learned that 
the goods were not in stock. Now there is little 
doubt that some irritating delay in getting through 
to the individual concerned with your particular busi- 
ness is incidental to half the telephone calls made to 
businesses consisting of many and various departments. 
I have experienced similar vexatious delays on previous 
occasions, and when ringing other numbers with 
numerous internal extensions. It only illustrates the 
need for proper organisation of any business establish- 
ment's telephone facilities, 

Almost every business house of any magnitude is 
departmentalised, and it stands to reason that the 
average caller by telephone does not know what par- 
ticular department or official to ask for every time. 
Consequently much valuable time and temper are 
Wasted in linking up the two people who matter in 
a telephone conversation of this kind. Large firms 
do not attach sufficient importance to the intellectual 
and tactful accomplishments which go to the consti- 
tution of a ‘private telephone operator. They are 
inclined to think that the job is only a routine one, 
and that any nieely spoken girl who can be relied 
upon to answer the fall of an indicator or the glow 
9 à lamp signal will do for this function, and that 
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when the board is not busy she can run errands or 
keep the firm's books and help out in half a dozen 
different wavs. 


That is no kind of a solution of business telephoning. 
From the standpoint of outside clients, who, after all, 
are the more important from any firm's standpoint, 
the efficient telephone operator should be a personality ; 
she is, in effect, a species of telephone hostess, 
receiving her emplover's telephone visitors with an 
affable ‘‘ Yes, sir, and what can I do for you?” sort 
of air. She should be quick in her methods, and 
possess an invaluable capacity for soothing down 
irritation and ironing out trouble. | Some telephone 
operators employed by business houses possess all 
these essential qualifications, but are debarred from 
making proper use of them by the fact that the tele- 
phone system is a mixed one, the internal and external 
traffic being conducted over one and the same switch- 
board. 


This is fundamentally wrong. The internal tele- 
ohone communication between departments of any 
large business is mainly routine, and a thing apart 
from external tratlic, where the parties are more often 
than not unknown to one another and personal courtesy 
enters into the transaction. There is not the same 
need for human intervention in the making or taking 
down of a telephone connection between the shop- 
walker and the cashier, for example, as when Mr. 
Moneybags calls up to order one of the latest model 
Rolls-Rovces. In the first case both parties are 
employees, and know one another too well to stand 
on ceremony. The bell rings, and the called party 
answers; a routine instruction is issued, both hang 
up, and the affair is finished. In the Moneybags case, 
diplomacy and finesse are required to afford the 
gentleman the gratification due to his millions and 
the fact that he is going to spend part of them in the 
purchase of an expensive car or other goods. 


An excellent remedy 15 to hand, and has, in! fact, 
alreadv heen adopted by many of the more enterprising 
business firms. The P.A.X., or Private Automatic 
Exchange, gives speedy, reliable and secret inter- 
communication between departments of an organisation. 
and is a thiag apart from the Post Office system or 
P.B.X. (Private Branch Exchange), which latter has 
a manual operator and links up direct with the public 
service. A wise firm will divide the two services, install 
a P.A.X., retain such Post Office extensions as are 
necessary, and relieve its regular telephone operator 
of the routine switching of internal calls, leaving her 
free to act the invaluable part of hostess to telephoning 
clients. I commend the idea to the firm in question, 
whese method of dealing with telephone enquiries lost 
me a good five minutes of valuable time this very 
morning: | f 


A unique gathering took place at the Queen’s Hotel, 
Manchester, recently. It was a dinner attended by 
the members of the Oldham Corpora- 

The Stuff to tion Electricity Committee and the 
Give ’Em. | staff at the works, together with their 
wives, who were the guests of Alder- 


man Charles Hardman, Chairman of the Committee, 


and Mrs. Hardman. The Oldham electricity under- 
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taking, like others, has been sulfering from the slump 
and inflated costs of fuel, etc. Under Mr. Hardman's 
chairmanship there has been a turn for the better, and 
Mr. Hardman, who takes the keenest interest in the 
progress of the undertaking, told the Engineer some 
eighteen months ago that when they got the coal 
consumption down to one ton per 1,000 units he would 
stand the staff a ''jolly good do." Mr. Ogden, the 
engineer, assisted by his staff has more than achieved 
this record consumption, and the dinner, followed bv 
à visit by the whole of the guests to the Hippodrome, 
was the result. Consumers in Oldham are promised 
an early reduction in the prices for energy. It now 
remains for the incvitable local Stiggins to write letters 
to the Press protesting against the encouragement of 
‘disgusting orgies’? among Corporation servants. 
Would that more municipal electricity committees were 
as broadminded and as human as Alderman Hardman 
of Oldham. It is this kind of encouragement which 


acts as а stimulus and prevents discontent among 
employees. 


- 


A correspondent writes to a Nottingham paper com- 
plaining of the fact that an acquaintance of his is 
making about £30,000 per annum by 
trading in. electric lamp bulbs made 
in Germany. In spite of the Safe- 
guarding of Industries Act, there is 
still a considerable trade going on in those commoditics 
for which British manufacturers are either insufficiently 
equipped, or what is more probable still, are unable 
to compete with Continental products due to the 
difidence and independence of British work people, 
engendered in the first place by the pernicious dole 
system, and more latterly bv the suicidal strike habit. 
No one can blame an enterprising business man for 
taking advantage of such opportunities for making 
money. In. principle it is no worse than the British 
workman himself putting a shilling on a horse in the 
hope of getting money for nothing—it is only а question 
of degree. What is really at fault in making such 
anomalies possible, is the apparent indifference of the 
average wage earner as to whether he works or no. 
Obviously trade cannot carry on in competition with 
foreign manufacturmg countries except on the basis of 
equal wages for the same amount of productive labour, 
and until this. fundamental principle is understood, and, 
what is more important, acted upon by the bulk of 


wage earners, we shall continue to harbour a vast army 
of unemploved. 


Home or 
Foreign? 


ELEKTRON., 


——— 


MANUFACTURERS Mrs NCTIVE MARKS. 


It is unfortunately a fact that in many important matters : 


relative to electrical installations, inchuding really vital 


matters, the decision rests with persons unable to recognise | 
the essential difference between cheapness and economy ; : 
and by the marking of manufactures with a distinctive | 
which come readily : 
displays confidence ` 


device, as is dene in many instances, 
to mind, the manufacturer obviously 
in the quality of the goods and shows his recognition of 
the necessity of maintaining a high standard. It is all to 
the good, therefore, that Simplex Conduits, Ltd., 
aw ride distribution of a card on which is reproduced the 
“inspected manufactures " label which is now 
to the company's s productions. 
mark is also being made, 


are making ` 


attached . 
Advertisement of the trade 


company, 


maximum temperature, 


higher rate. 
‘form in any of the shapes now common to electric fires 
"employing a fireclay bar. 
16 ‘being shown in the material, and recent tests by the 
‚ National 
' greatly 


. It. also 


| weight, being at least half that of any firebar of similar 
‚ volume. 


RADMOLILE: . 


Makers of electric cooking and heating apparatus, 
who use refractories of various kinds for supportmy 
the heating elements, will be interested in Radmolite, 
a material which the Moler Fireproof Brick and 
Partition Co., Ltd., have now available for the electric 
market. Mr. В. Р. Deane, the general manager of the 
informs us that this material offers marked 
advantages over ordinary fireclay and steatite formers 
for heating elements. Radmolite is largely composed 
of diatomaceous earth, апа it is remarkably ethcient as 
a thermal insulator. When made up into a firebar it 
absorbs heat at such a low rate that the element 
springs into life almost as soon as it is switched on. 
With fires which rely on a high temperature element 
for their popularity, this feature 15 of immense 
importance. It means that the heat rays are immedi- 
ately reflected forward. With ordinary fireclay a 
considerable time clapses before the element attains its 
because the fireclay itself by 
with Radmolite absorbs heat at а much 

Radmolite can be supplied in moulded 


comparison 


Already considerable interest 


Physical Laboratory indicate that it will 
increase the efficiency of electric cooking and 
apparatus, and thereby add to their popularity. 
scores heavily over fireclay in the matter of 


heating 


Messrs. Lionel Robinson and Co. have been appointed 


| selling agents for Radmolite, and they wall be pleased 


to deal with enquines 


at their city address, 3 
Inn, W.C.r. 


J? 


Staple 


RADIO ACTIVITY. 

At the recent Kelvin Lecture at the Т.Е.Е., Sir Ernest 
Rutherford described his theory of the structure of matter 
on the basis of atoms and electrons. 

Electrons, he said, were arranged in groups revolving in 
their own orbits, and the phenomena of radio-activitv were 
due to an explosion in the nucleus of the atom and not 
to the electrons. When the nucleus of an atom altered the 
intensity of its charge the atom would change from one 
clement to another, but this was not easy, as the nuclei 
were extremely stable, but when change did occur the 
energy evolved was considerable. 

It was thought that all energy was formed by the building 
of complex atoms from hydrogen, which was the simplest, 
as it only had one charge. It was supposed that the sun 
derived its radiant energy from this source. In that case 
it would be the formation of the complex helium atoms from 
the simple hvdrogen' which would create the radiant energy. 

At this meeting the President announced the decision of 
the Council to award annually a bronze medal, to he 
known as the Faraday Medal, to a distinguished scientist 
for valuable work in the science of electricity. | The first 
award has been made to Mr. Oliver Heaviside for his 
brilliant contributions to telegraphy and telephony, particu- 
larly оп the “ loading " of cables. After many years, his 
pioneer work is at last being generally appraised at its 
real worth. 


B.I. Fair Catalogue. —-Copics of the detailed catalogue of the 
exhibits at the recent British Industries Fair at the White City 
are still available and can be obtained from the Sec., B.I. Fair, 
35, Old Queen St., S.W. т, " 
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THE FAN SEASON. sizes with blades 12 іп, and 16 in. in diameter, and can Бе 
ае | easily converted from table pattern (Fig. 1) to bracket 
Contractors and dealers will be interested in the announce- | pattern (Fig. 2) by loosening a thumb eae The blades 


ment that the General Electric Company, Ltd., are arrang- | are’ stout sheet brass punchings, and are carefully dished 
ing a great ‘‘ Freezor " Fan Campaign this season, and | to give a definite curvature, which has been found by 
that in the new *Freezor" Fan Booklet V2754 there | cxperiment to give a maximum air delivery with a minimum 
are full descriptions of the numerous types of “ Freezors " | of air-friction losses. | 
zt cong derably. reduced prices compared with those recentiy The vanes are riveted to a stout spider, which guarantees 
ruling. a rigid structure capable of standing up to air resistance 
without warping or creaking, and the complete rotating por- 
tion—armature and blades—is carefully balanced and tested 
at the works before heing finally passed. 

“ Freezor `* fans are all manufactured at the Company's 
* Freezor " Fan Works at Witton, and are produced on 
mass-production lines, so that interchangeability of parts 
is secured. They are guaranteed for twelve months. 

Copies of the booklet can be obtained on application to 
Magnet House, Kingsway, or at any of the Company's 
provincial branches. | 
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Electrical contractors who take advantage of the very 
comprehensive and far-reaching publicity campaign arranged 
by the manufacturers of the well-known “ Freezor ” Electric 
Fans, will undoubtedly be sure of experiencing a large 
demand The campaign is described in a brochure now 
being mailed to the Trade, and we see that besides big 
advertising, window displavs, owerprinted literature, etc., 
there are other attractive features. 

As our readers are well aware, * Freezors " ate made at 
Witton ‘oy the General Electric Co., Ltd., and in the wide 
range as listed in the booklet referred to above, the 
more widelv required designs are to be found also in 
Folder No. V2755, which has an appealing cover admirably 
adapted to the season in which we now suddenly find our- 
selves. A further factor which will doubtless improve sales 
is that the conditions now prevailing enable the companv 
to offer **Freczors " at prices lower than those we have 

Of special interest is, perhaps, a complete new range of | been accustomed to pay of recent years. 
oscillating fans, representing a new departure in construc- 
tion. These fans are, so we are advised, the only fans of ni 
their kind manufactured in England. They are fitted with- | , NA J n aAA 
an exceedingly simple and efticient oscillating mechanism. ELECTRICAL SUPPLIES IN TURKEY 
The arc of travel can be adjusted between the limits of E | 
по degrees and zero, and a slipping clutch is provided During the past vear the positien of the electrical supplies 


which allows the blades to continue to revolve even when industry, particularly as regards British manufacturers, was 
far from satisfactory, and therefore the remarks of the 


British Chamber of Commerce in Turkey and the Balkar 
States, as set forth in the May issue of their monthly 
Journal, may ‘oe read with interest : “ The market is flooded 
with cheap foreign goods, German to a very large extent, 
and owing to their prices being anything from 3o to 50 per 
cent. lower than British, there seems to be no room for 
our goods. Added to this, one must take into account the 
fact that the standards required by the local authorities аге 
much below British standards, and consequently there is 
no encouragement to use first-class materials. Cheap in- 
stallations mean more consumers, and more consumers 
bigger dividends for the electricity company. 

“Much of the electrical trade is in the hands of Jewish 
firms, and there is a feeling that the leading firms have 
ibeen cutting prices, with the avowed intention of driving 
‘outside’ firms off the market. Be that as 1t may, the 
outlook is far from encouraging from the British manu- 
facturers’ point of view, and the: British firms in the trade, 
who have the greater part of their capital tied up in war 
claims against the Turkish Government, cannot be expected 
to sustain a price-cutting war with native firms who have 
‘made hay while the sun shines.’ 

“Shortly after the Armistice, a British make of lamp was 
to be seen in most of the retail shops, and it held its own 
against Dutch competition for many months. Later, the rise 
in the exchange and the reduction in price of Dutch and 
German lamps made further business impossible. There 
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the oscillating mechanism is prevented from operating by | is a iarge and growing demand in this line, and the Brit'sh 
some external obstruction. These, fans, illustrated in | article would certainly be given the preference at the same 
Figs, 1 and 2, are made for D.C. and A.C, circuits in twa’ | price, 
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“As far as cables аге concerned, many orders have ееп 
placed in Germany, Czecho-Slovakia, and Italy, the latter 
country getting the majoritv of orders for cotton covered 
flexible. Lately British competition has again made itself 
felt and a few orders have gone to the U.K.” | 
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BROADCASTING--AND BROADMOOR. 
(By a Works Manager.) 


My firm has got the fever, the attack is really bad, 

They ve found a source of income and all gone wireless mad. 

I’m getting rushed and hustled till I don't know where ] 
stand. 


If everything they say comes true, the future should be 
grand. 


There’s whisperings and wonderings and rumours in the air. 
There's meetings and discussions and assemblies everywhere- 
"here 5 visitors to interview, prices to get right, " 
Estimates to wangle and advertisements to write. 


There's receivers in my armchair, detectors on the mat, 
Condensers on the table, insulations in my hat, 
Drawings in my pockets and circuits on mv brain, 
And heaps of correspondence I don't want to see again. 


There's castings, dies and samples all scattered round the 
floor, 

My once so tidy office is now like a broker's store. 

There's atoms in my inkwell, and wrinkles on my brow. 

lf something isn't settled soon there's sure to be a гом! 


I talk all through’ the morning, in fact I talk all day; 

I talk until my throat is drv and still there's more to say. 
I talk again all evening, and at ast when I get home, 
The wite Joes all the talking then for leaving her alone. 


The managers and supers are forever round my desk, 

I'm tripping over cords and wire they want me to inspect. 

The draughtsmen and designers are busy splitting hairs, 

The typists say they're going to strike, the buyer's looking 
scared. 


But I suppose I shouldn't grouse when prospects are im- 


proving, 
For trade has ‘‘marked time” long enough, I'm glad there's 
something doing; 
And if the old firm proves its worth and gets its share of 
glory, 
I'd like to think I'd done mv bit in adding to the story. 
E. G. C. 


CURRENT DISTRIBUTION WITH INTER- 
CONNECTED STAR STATIC BALANCERS. 

With the increasing necessitv for the installation of three- 
phase inter-connected star static balancers supplying un- 
balanced single-phase loads from line to neutral, it naturallv 
becomes of more frequent necessity to determine the current 
distribution on the line side of the balancer in order to ascer- 
tain whether or not existing cables will be capable of carrv- 
. ing any additional contemplated load. In No. 9 of “ Trans- 
former Abstracts," a device which will facilitate the deter- 
mination of the line currents under different loading con- 
ditions, and so render the complete operation of ‘but a few 
minutes' duration, is fully described. ! 

Completely to illustrate the principles upon which the 
device i» based, graphical solutions are included. 

“ Transformer Abstracts " are published bv Johnson and 
Phillips, Ltd. (Charlton, S. E.7), and deal with a variety of 
important practical problems connected with transforniez 
design and operation. When the series is complete it will 
undoubtedly form a valuable addition to the available trans- 
former literature. 
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ERNEST A. MARX’S NEW. POSITION. 


The interesting announcement is made that Mr. Ernest 4 
Marx has resigned his position with Pope’s Electric Lam: 
Co., Ltd., and has joined the Z Electric Lamp and Suppli 
Co., Ltd., of 73, Newman Street, W., as joint-managin: 
director as from June 1. Mr. Marx first became associated 
with the Pope's Electric Lamp Co., Ltd., sixteen years ago, 
and at the time of his retirement from that concern, о. 
cupied the post of general manager. He has an unrivalle: 
experience of the electric lamp industry, an experience ти 
confined to this country alone, for he spent over seven vear: 
in Australia and New Zealand. He is a member of the 


Electric Lamp Manufacturers’ Association, and also of 
the executive and council of the E.D.A. His capacity and 
integrity have given him a unique position in the trade, in 
which his genial character has also brought him hosts of 
friends who will wish him the best of good fortune in hi: 
new position. 

The object of his present change is to extend his opera: 
tions. As joint-emanaging director with Mr. James Scrivener, 
he will still be in a position to handle Pope Elasta Lamps 
as well as all other association makes, together with other 
electrical supplies, such as Moonstone glassware, heating 
and cooking apparatus, etc. Mr. Marx is assured of 1 
warm welcome throughout the trade in his new capacity. 


ELECTRIC-LIGHT FIXTURES. 


The General Electric Company, Ltd., have recently issued 
a new edition of their complete catalogue of electric-light 
fixtures, on which all prices have been revised to the 
present-day level. The catalogue contains some 160 [2 
and over 600 illustrations of pendants, brackets, ceiling 
fixtures, electroliers, standards and bronzes in designs suil- 
able for every domestic and public lighting requirement. 
and is of the most complete and comprehensive nature 
imaginable. Copies may be had on application to the 
General Electric Company, Ltd., at their head ofice, 
Magnet House, Kingsway, W.C.2, or at any of their 
numerous branch establishments. 


Society of Engineers? Journal.— Among the papers and notes 
printed in the January—March, 1922, issue is the Inaugural 
Address by the President, Mr. T. J. Gueritte, and the first part 
of the important paper by Dr. C. V. Drysdale on ‘ The Testing of 
Small Electrica] Plant," This is fully illustrated. 
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COLOUR MATCHING BY ARTIFICIAL LIGHT. 


Some handsome and useful fittings equipped with open 
type reflectors to accommodate Osram gasfilled day- 
ight lamps for colour matching, etc.,’in such situations 
as showrooms, stores, studios, art galleries, laboratories, 
factories, and mills have been designed by the G.E.C. 
The standard size Osram daylight lamp is 100 Watts for 
100/130 v. or 200/260 v., and for general use it can be 
fixed in a ceiling fitting, but for most purposes a table 
standard will probably prove most suitable. One 
design has two reflectors—one to take the daylight and 
the other for ord- 
inary. sram gas- 


Now as to the 
Osram — gasfilled 
daylight lamp it- 
self. This is the 
standard Osram 
gasfilled, but 
with a bulb, of 
blue glass of such composition as to absorb the excess 
of red and yellow rays. This glass, which yields at 
last a very close approximation to daylight, is, we 
understand, the result of careful experiments at the 
Research Laboratories of the G.E,C., and at the Com- 
pany's Glass Works, at Lemington-upon-Tyne. 


Copies of a recently issued price list (No. O.S. 2706) 
сап be obtained on application to the General Electric 
Co., Ltd., Magnet House, Kingsway, W.C.2, or to any 
of the Company's provincial branches, where full 
information may be gained. 


MOTOR STARTERS. 


We have received ап advance copy of a new section (X 5) 
of the G.E.C. complete catalogue. This list deals with 
D.C. and А.С. motor starters and includes full particulars 
‘nd prices of D.C. face-plate starters of the open, semi- 
enclosed, totally enclosed cover and totally enclosed types, 
plain alternating current starters, oil-immersed rotor 
starters, auto-transformer starters, and star-delta starters. 
Complete ranges of starting panels, including switches with 
fuses, both pedestal mounted and with angle iron frame- 
Work, are also listed, and fully dimensioned line drawings 
for all types are provided. 

Copies of the list can be obtained on application to Magnet 
louse, Kingsway, or from any of the company’s pro- 
vincial branches. 
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DISTINGUISHED AND APPEALING ADVERTISING. 

We have just received a very attractive booklet in colours 
entitled “The Reflections of a Commercial Studio," pub- 
lished by the firm of Greenly's, Ltd., 37-38, Strand, W.C.2. 

What strikes us particularly about this brochure is the 
extremely practical wav in which it is laid out. Each 
page in its entirety has ‘been devoted to illustrations and 
a short informative article of one specific form of advertising, 
such as Letter CORRI Booklets, Mailcards, Posters, etc., 
and, as a result, we feel sure that any firm will find this 
booklet extremely helpful in suggesting further or new 
means of advertising for their business. We have ‘been 
given to understand that Messrs. Greenly's will be glad 
to send a copy to any firm writing for one on their business 
note-paper. 


Questions and Answers by Practical Men. 


RULES. 


QUESTIONS : We invite our readers to send us questions, preferably on technicat 
problems that have arisen in actual те Questions which we consider of 
sufficient interest to our readers will either be replied to under '* Answers to Corre- 

"от replies will be invited from our readers. One shilling will be paid 
or the question which we select for competitive replies in this column. 
ANSWERS: A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. Іп judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, if, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
t Aree of their manuscripts, if unaccepted, should enclose stamped addressed 
en e 
Write on one side of the papir only, arid if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt a 
“ nom de plume,” but, both in the case of questions and answers, the competitor's 
real name and address must be sent with the manuscript as a guarantee of good faith. 
No ema will be entered into with regard to successful replies. The Editor's 
decision 18 Я 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
sir аран who win the first or second prize the most times during the neat twelve 
mont 


The words “ Questions and Answers " or “Q” and “ A" should be placed at 
the top left-hand. corner of all letters intended for this column. 


QUESTION NO. 141. 

Would any reader clearly explain to me, with a diagram 
showing the position of the instruments, a simple method 
of testing the lightning conductors on a church spire or a 
very high chimney ?—'* PUZZLED.” 


QUESTION NO. 142. 

I have been requested to install a recording ammeter in 
a factory where the supply is single phase, three wire, 
400 volts across the outers. The load is chiefly motors, 
some being 200 volts between outer and neutral, and others 
are connected across the outers. Can any reader tell me 
how I can meter this load with one recorder?—'* 5. H. 
ADAMS. ” 

(Replies to Questions Nos. 141 and 142 must be received 
not later than June 30, 1922.) 


Answers to Questions. 
Question No. 133. 

1 have a three phase, 20 h.p., 29 ampere, 25 cycle, 525 
r.p.m. induction motor which has just been rewound. This 
motor was connected to the supply through a star-delta 
switch. When it was switched in “star,” the rotor com- 
menced to rock like a pendulum and blew the fuse. The 
windings test O.K., and the armature winder cannot tell 
me what the fault is. Can any reader assist me?—* A. 
lH otMEs." 

REPLIES TO QuESTION No. 133. 

The first prize (10s.) has been awarded to “Sapper ’’ for 
the following reply :— 

A. Holmes savs the speed of his motor is 525 r.p.m., 
this is not possible with SO 25-period squirrel cage 
notor, which, I presume, his is. ed 
| І take it that S fen he says the * Windings test O.K. 
he means :-- WP 

(1) There are no short circuits to frame. 
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(2) There are no short circuits between , phases. 

(3) There is continuity of cach phase. 

| have seen induction motors behave as stated from the 
two following causes. 

(а) Dead points in the rotor due to the number of stator 
and rotor slots being high, and a large number of each 
corresponding when the machine is at rest. 

Due to the heavy starting current. tends to cause the 
rotor to rock and also to rotate, consequently, a pendulum 
movement is set up, the current increases and blows the 
fuses, | 

(b) Due to short circuits between turns or between groups 
of the stator winding the rotor has rocked. 


1 do not think (a) will apply to vour case, because 1 
presume the motor was in order before it broke down, 
necessitating: the re-wind. However, the only wav to get 
over this trouble is to start against a very light load and 
possibly assist the motor to rotate. 

With regard to (b), the following are some methods by 
which further tests may be made of the windings. 

The resistance test. —Each phase should have equal 
resistance, a short circuit will cause a low resistance, 
depending on the nature of the short circuit, half a phase 
short circuited will show one phase to have half the resist- 
ance of any of the good phases and so on. If the number 
of coils or groups per phase is wrong, this will also be 
shown by a difference of resistance. 

Total 


Number of coils and groups per phase =— А 


Lf, when checking the resistance of a stator which has 

36 coils, plain series wound, and the result has the ratio of—~ 
12:11:13 а 

it would show that one phase had an extra coil, and 

another one short; this could be verified more accurately 

by checking the physical connections. 

The winding may be of the parallel type as shown in 
Fig 1, and taking 36 coils in the winding again, the 
result may be in the following ratio :— 

: 622.72 22:23 
this would) show one phase correct, one with one coil 
short, and the other with one coil too many, as shown in 
l'ig. a. | 

There are also more complicated windings, of the series 
parallel, 3 and 4 parallel tvpes, etc., therefore it will be 
seen. that many combinations of wrong connections can 
be made. | 
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The resistance tests on the more complicated windings 
will not be ver, accurate owing to the low resistances of 
same, and the actual. proper checking for such faults mus 
be done physically to Ье киге. | 

Reversed phases, groups and coils cannot be indicated by a 
resistance test. The reason is obvious : the method for tex. 
ing for same is as follows :— 

The polarity test.—For a star-connected winding, wire 
up as shown in Fig. 3 and apply continuous current. For 
a mesh-connected winding (permanent), open winding at 
anv of the points 1, 2 or 3, shown in Fig. 4, and then wire 
up as in Fig. 5, and apply continuous current. 

With a compass then explore for polarity’ as in the cas 
of an ordinary continuous current motor. 

А winding with correct polarity will have three times 
the number of poles as. indicated by the speed, etc. For 
example, a §0-period, 1,450 r.p.m. motor has 4 poles, tbere- 
fore a correct. polarity. test will show 12 poles: 


~- 


” 
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If a phase is reversed, the polarity will be the same all 
round the stator, with one group reversed only, the same 
polarity will occur for two successive groups. 

A reversed coil will tend to reverse the compass needle, 
short circuits and dead coils will show an irregularity e 
polarity. |t is advisable when making a polarity tes 
to- mark. the polarity found on the stator with chalk. 

Sometimes, in a very exasperating case, all the tests ar 
applied with goed results, the only way then is to Jock 
the rotor and apply three-phase current with a graduat 
increasing potential until something shows up, then, if i 
exact spot is not definite, repeat any of the tests mentionte 
to locate the spot. 


= * 
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An example of such is when the stator has the line 
voltage gradually applied by use of an auto-starter, stir 
delta starter, ete. ‘The fault does not show until the final 
full voltage is applied- as-in, the case of internal short 
circuits in one coil, the reason being that when the inital 
voltage is applied, the voltage between turns 15 not sufficient 
to ump the gap if-onlys pin-point, short circuits exist, as 15 
often the case. TUR. qued 

I trust the forégoing ‘will assist you to solve your trouble. 


E 


—*'' SAPPER. t. 


|. N.B.— The 2nd prize-winner's reply will appear in due 
course. | 


JUNE 2, 1922 


SECRECY IN WIRELESS COMMUNICATION. 


(Continued from page 247) 

Reflectors having apertures up to 31 wave-lengths, 
were tested, and the measured polar curves agreed 
verv well indeed with the theoretical] curves. The 
use of two reflectors with apertures of 34 wave-lengths 
one at the transmitter and one at the receiver, increased 
the working range about three times. 

These Italian experiments showed that good direc- 
tional working could be obtained with reflectors properly 
proportioned with respect to the wave-length. The 
attenuation over sea for the wave-length used was 
found to be very high, and with the apparatus available 
the maximum range obtained was six miles. 

The experiments were continued at Carnarvon in 
10917. With an improved compressed-air spark trans- 
initter, a 3-metre wave and a reflector having an aperture 
of 2 wave-lengths, and a height of 1.5 wave-lengths, a 
range of over 20 miles was obtained to a receiver without 
a receiving reflector. The experiments at Carnarvon 
brought into prominence a property of wave propagation 
which, the author thinks, is not generally known, and 
the extent of which is not realised. This is the very 
rapid increase in the strength of the electric ficld with 
height above the ground. The rate of incrcase appears 
to be a function of the height divided by wave-length, 
and while not very noticeable with waves of several 
hundred metres, is very marked with waves of a few 
metres length. The order of the effect may be gathered 
from the following experimentai results. 


It has been mentioned that the range attained at 
Carnarvon with a 3-metre wave was over 20 miles. 
[he transmitter was at a height of боо ft. and the 
receiver 300 ft., there being a clear air line between 
them. TotheshoresofCarnarvon Bay, seven miles from 
the transmitter, there is also a perfectly clear air line, 
vet the signals at sea level were much weaker than 
4t 20 miles with the receiver 300 ft. up. It was not 
possible {о ascribe the weakness of signals to апу 
screening or reflections from trees or other objects. 
lests were made at different levels on a hill situated 
at this point, and it was found that signals steadily 
Increased in strength with height. Accurate measure- 
ments were not possible with the portable receiver, 
but the increase of strength of the field at a height of 
10 wave-lengths was estimated to be 6 to 7 times. 
l'urther tests on this effect have shown that the increase 
of strength with height is not always uniform. 


Subsequently, when this reflector and transmitter 
used at Carnarvon were brought down to sea level, it 
was fouud that the limiting rangc to the same receiver 
at sea level and over sca was four miles. When both 
transmitter and receiver are at a low level the range 
IS very dependent on the nature of the intervening 
Country, and is very restricted even over sea ; when, 
however, both stations are many wavc-lengths above 
the intervening country, its nature is of far less import- 
. ance, and the range is increased many times. 

These experiments showed that very considerable 
ranges were possible with very short waves. 

In 1919 experiments were commenced at Carnarvon 
with valve transmitters, with the idea of producing 
a directional telephone system. Мг. R. Н. White and 
Nr. E. Green, and, later, Mr. А. W. Hall, assisted the 
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author in this work. А wave of 15 metres was selected, 
which while well within the capacity of the power valves 
available, allowed a simple reflector to be used without 
too large a structure. After some trials a single valve 
transmitter was arrived at taking about 200 watts 
with à 15-mctre wave, and giving 1 ampere in the centre 
of a half-wave aerial. A heterodyne receiver with 
supersonic beat-note was employed. 


After gaining some experience, and solving many 
small practical difficulties, very strong speech was 
obtained at Holyhead, 20 miles away. The strength 
was such that shadows produced by small hills and 
buildings were hardly noticeable, unless the stations 
were close behind them. | 

The next point was to test the maximum range, 
and particularly to find whether such waves would 
carry over the horizon, and whether there would then 
be a rapid falling off of strength. Permission was 
kindly given for a test to bemade on the Dublin Steam 
Packet Coy.’s boats running from Kingston to Dublin, 
and this was done in June, 1920. During this test, 
speech was received right into Kingstown Harbour, 
70 nautical miles from Carnarvon, and the point was 
proved that there was no rapid diminution of strength 
after passing the horizon line from Carnarvon. 


As a result of these experiments it was decided to 
test the range of a short-wave reflector system wholly 
over land. А site was chosen at Hendon, and a reflector 
and transmitter for 15-metre waves erected with the 
reflector pointing towards Birmingham. Tests were 
commenced in February, 1921, from Hendon to a 
portable receiver on a motor-car. Very good specch 
was received up to 66 miles, and fair speech in the 
neighbourhood of Birmingham. A reflector station 
was then erected at Frankley near Birmingham, 97 
miles from Herdon, and tests were started there in 
August, 1921. The following are some particulars of 
the Herndon and Birmingham plant :— ч 

The transmitter consists of two medium-size power 
valves working in parallel. The power to the valves 
is usually 700 watts (4,000 volts, 175 mA). The aerial 
is rather longer than half a wave-length, and has a 
radiation resistance of the order of go ohms. The 
efficiency, input to valves to aerial power, is between 
50 and бо per cent, and about 300 watts are actually 
radiated. With the reflectors up at both ends speech 
is strong, and of very good quality. It is usually 
strong enough to be just audible with a 4 to } ohm. 
shunt across a 60-ohm. telephone. 

With both reflectors down the speech is usually only 
just audible with no shunt. Average measurements 
indicate that the energy received when both reflectors 
are up is about 200 times the energy received when not 
using the reflectors. Thus,to get the same strength 
without reflectors as with them, a 140-kw. valve trans- 
mitter of the same efficiency would be required. Local 
measurements of the polar curves taken round the 
station show that the electric field in front of the station 
is increased approximately four times by theuse of the 
reflector, and that the same order of increase is obtained 
during reception; the increase of energy received 
due to the use of the two reflectors should therefore 
be 4? +4? 2256 times. 

It has been suggested that a polar curve taken locally 
round the station is not the same as the polar curve 
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at a distance, and that the directional effect 1s soon 
lost. The author docs not agree with this. It has 
therefore been planned to measure the range of Hendon 
and Birmingham in different directions, but this has 
not yet been done. The fact that by using reflectors 
the energy received at these stations is increased some 
200 times is, the author considers, a proof that the 
directional effect does persist. It is, however, essential 
that the stations should be in situations free from 
obstacles which might cause powerful local reflections 
and distort the field. Experiments made with revolving 
reflectors, where it is comparatively easy to make 
measurements at any distance, also prove that the 
| polar curve is practically constant at all ranges. 

The production of waves of the order of about 12 
metres and upwards is quite practicable up to several 
kw. by large powcr valves, and it is also practicable 
to operate valves in parallel. With such high fre- 
quencies very large currents pass into the grid and 
anode; the seals through the glass must, therefore, 
be large. Tbe production of a reliable transmitting 
valve entailed a large amount of work, and the great 
dissimilarity of results from apparently similar valvcs 
was very puzzling for some time. In a new batch of 
valves the efficiency at 15-metre wave would vary 
from about 60 per cent. down to 5 per cent., and if any 
attempt was made to push up the power on a bad valve 
the glass would promptly melt at some spot. The 
cause of the trouble has been found to be due to losses 
in the deposits on the glass, owing to high-frequency 
currents induced. Such deposits are always produced 
in valves during exhaustion, and vary considerably. 

If a number of valves are laid successively between 
the plates of a small air condenser in a very high- 
frequency field of the order of 20,000,000 per sec. 
(without making any connections to the valves), the 
results are quite remarkable. Some produce no appreci- 
able effect, while others at once put a big lead on the 
circuit, and if 200 watts of high-frequency energy 
are available, the glass gets hot and will quickly mclt 
at some spot. One of my assistants, Mr. E. Green, 
made the useful discovery that if the electric field in 
the neighbourhood of the valve was constrained by 
means of a shield, so that it was at right angles to the 
deposit on the glass, then this loss disappeared, and 
a formerly bad valve would give nearly the same effici- 
ency as a good one. It is now, therefore, possible to 
use what are practically standard valves, and their life 
appears to be about the same as for lower frequencies. 


During the continuous-wave tests at Carnarvon it 
was found that reception was quite possible on the 
transmitting aerial while the transmitter was operating. 
This has been used successfully for duplexing between 
Hendon and Birmingham, and climinates all switching. 

The heterodyne may be either the transmitter, or 
an independent small heterodyne in the receiver. Both 
the transmission and the reception utilise the same 
aerial and reflector, and the transmitter is left going 
and can be operated while receiving. 

There is no reduction in strength while the transmitter 
is on, but a practical trouble has appeared. Owing to 
the comparatively large power, strong currents are 
induced in all conducting structures and circuits close 
to the reflector and transmitter, such as the supporting 
towers and buildings, and every variable contact pro- 
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duces a noise. The elimination of all variable contacis 
in the neighbourhood of the transmitter has proved а 
work of some magnitude. 

(To be concluded.) 


— —r—— À— дарини 


Reviews of Book;, ёс. 


[Books noticed in this column will be sent from Etec 
tricity Office to any part of the world, for the published 
price, plus ten per cent. for postage (minimum 2d.), and 
orders will be appreciated.) 


‘Dyxamo Desis лхо Construction. Ву А. Н. Avere 
240 pp. 224 Figs. (Cassell, 6s. net.)---This extremely prac- 
tical book is one of Cassell's * Workshop "' Series, and after 

rusal we can confidently recommend it to that large clas 
ot electrical engincers who need, in the course of their 
dailv round, simple, straightforward information on the 
design and construction of small motors and generators 
The author does not treat the subject in an involved 
technical way, vet practical technical information is realy 
imparted in a readily comprehensible manner (the ‘ыу, 
generally speaking, reminds us of that of the great teacher, 
the late Silvanus P. Thompson). Instead of starting from 
fundamentai principles, the author draws to some extent ci 
established results as regards efficiency and economy for 
the difierent classes of machine—a method quite suited t 
the needs of those for whom the book is written—and if the 
rules given are followed, satisfactory designs will result 
The book is valuable in another way. It is well suited as a 
guide to the oorrect tackling of repair and alteration 
problems—bearings, armature winding, commutation, arma 
ture reaction, etc., all being treated. The numerous Йи 
trations, too, are well chosen; while, in passing, attention 
may be directed to two very useful tables—properties of 
copper conductors (for armatures) and properties of insula- 
ting materials. Although in his example the author seen" 
satisfied with machines up to 250 watts, the information 
given is of use for sizes above this, for anv small machi 
in fact. 


INDUSTRIAL YEAR Book, 1922. 1,086 pp. Cr. po. (Gee, M. 
net.)— Ehe editor of such an all-embracing publication as this 
must surely have set about his task with trepidation. In UE 
however, of the difficulties inherent in the compilation 0 ' 
volume covering national wealth, agriculture, shipping Ya 
navigation, transport, mining, gas, iron and steel, shi" 
buiiding, metals (other than iron and steel), machine’, 
engineering, electrical engineering, motors, metal gocds i 
as cutlery and tools, etc., chemicals, textiles, clothing. 
leather, rubber, oils, paper, newspapers, glass and potters, 
sawmilling and woodwork, articles of drink, articles 0 
food, tobacco, watches, clocks апа jewellery, building, 
‘abour, trade unions and the co-operative movement, em 
plovers’ economics, commerce, insurance, imperial, fore 
overseas trade, and employers’ associations, the task ha: 
been well accomplished бо far as we have been able 10 
test the information in tke time available, we have found i 
as accurate as a brief survey ctn well be. The data g^* 
are, wherever possible, divided into three periods, (1) Pf 
war, (2) war, and (3) post-war, especially 1921, or, WT. 
complete information was not available, 1920. There are 4 
number of distinguished contributors, including the Rt. Hot. 
Sir Robert Horne, M.P., the Rt. Hon. T. J. Macnamar. 
M.P., Viscount Burnham, Lord Askwith, the Rt. Hon 
J. Н. Whitley, M.P., Mr Evan Williams, Mr. Harold Ко, 
Mr. W. T. Lavton, Mr. Albert Thomas, Mr. J. M. Blanch. 
and Mr. Edcuard Luboff, while Col. О, C. Armstrong 
(President, Federation of British Tndustries) contributes а 
Forew*rd. In his Preface, the Editor states that, although 
there are to-day many .periodicals which dea! with í 
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novements of commodity prices and market fluctuations, 

there has hitherto been no work recording the actual con- 
| ditions of trade in all its branches, reviewing the past, and 
—assigning due causes to current phenomena. ‘his volume 
.. is intended to fill the gap. 


E ELECTRO-F ARMING. By R. Borlase Matthews. 48 pp. 
16 Figs. (E.D.A., 1s. nét.)— The letterpress of this little 
book is really the author's Paper which was read at the 
meeting of the Electrotechnical Section of the Koninklijk 
Instituut van Ingenieurs at Nijmegen (Holand) last 

l October. It is very nearly the same as the Paper which 

~ Mr. Matthews read recently before the 1.Е.Е., and with 
which our readers are familiar. The publication of it in 

„ this handy form renders it very useful, and no dovbt every 

advantage will be taken of it. The time is certainly ripe 

` for developments in this country. | 


ELECTRICITY AND MAGNETISM : THEORETICAL AND PRACTICAL. 

By C. E. Ashford. 303 pP. 206 Figs. (Arnold. 45. Od. 

| EE are pleased to see that this well-known book, 
rst published in 1903, and since reprinted many times, has 
‚пом attained to the deserved dignity of a third edition. 
` The author provides for theoretical and practical instruction 
п electricity and magnetism from the stage of the beginner 
Up to the standard required for university scholarships. 
| The book is intended primarily to be used by the student 
п a laboratory, and the author adheres throughout to the 
principle of making the student discover facts and laws for 
himself by experimental observation. The book is so 
arranged that any desired course can be worked by those 
Pn do not wish to go through it from cover to cover. 
he three main sections of the book deal respectively with 

| Magnetism (briefly), voltaic electricity (in detail) and with 
electrostatics (also in detail and along the lines required by 
reri examinations). Only where the nature of the 
ы ject makes it impossible for the student to carry out 
: eee does the author adopt the lecture-note style. 
ce d er cases, the treatment is in the form of instruc- 
m. experiments, with brief connecting notes and notes 
nging out the deductions to be drawn from the experi- 


ment. This method of treatment has intrinsic advantages, | 


(d " addition, saves space; also it is, we believe, better 
gs * conventional text-book stvle, even for those readers 
mine carry out the experiments described. 
na eel of this book obtains a first-class work, 
ne S een brought up to date, at a fraction of the 
aie К would have to be charged were the book an 
licor nm publication. In addition, he has the satis- 
a D owing that it is a volume which has stood the 
of time, and has kept up with the times. 
— — PM 
n Book TELEPHONE DIRECTORY. 25. 6d. net, 3s. 6d. 
iie que October issue of this useful publication is 
e e . |t contains complete classified lists of com- 
н cL ona subscribers to the P.O. London 
eh pd xchange system as well as a classified list of 
Udo 2n country hotels, and is, in fact, a very useful 
Т Ty on a small but comprehensive scale. It is, there- 
^ Sure to meet with a welcome reception. 


p E CycLe Erriciency AND. How To Osrtain It. Cr. 
id dition Pe (Temple Press. 2s. 6d. net.)— This latest 
Si а the list of motoring publications is an entirely 
ы, ical handbook and it should fulfil a want long feit 

E or cyclists. Written in the simplest, non-technical 
ee. describes how anv type of motor cycle can be 
fine ndi at its highest pitch of efficiency, and expense, 
ШЕ ош be economised. _The information contained 
: cee Ты based on the results of many years’ experience 

\ ол motor cyclists on the staff of Temple Press, Ltd. 
tie ee, тше is made of describing adjustments, and 
“н od of taking to pieces, cleaning and replacing the 
to ke Parts of a motor cycle when necessary. Also how 
T in motor cvcle clean and the best way to repair 
e m maintain electric and acetylene lamps in good 
UN ieu of adjusting ignition systems апа also 
gallon. Fe urettors so as to obtain the best mileage per 
- Wumerous hints and emergency “dodges” are des- 


| —The Encore on Ninematograph Studio Technique. 
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PITMAN’S 
TECHNICAL PRIMERS 


JUST ADDED TO THE SERIES. 


iai eee ey 


SWITCHING AND SWITCHGEAR. 
By H. E. Poole, B.Sc. (Hons.), A.M.LE.E. 
THE TESTING OF TRANSFORMERS AND ALTERNATING 
CURRENT MACHINES. 
Bv C. F. Smith, D.Sc., MLE. E. &.M.I.C.E. 
INDUSTRIAL MOTOR CONTROL. 
By A. T. Dover, MLE. B. 
ELECTRICAL POWER SYSTEMS. 
By W. T. Taylor, M.Inst.C.E., M.I.E.E. 
HIGH VOLTAGE POWER TRANSFORMERS. 
By W. T. Tavlor, M.Inst.C. E., M.I.E.E. 
INDUSTRIAL NITROGEN. 
By P. H. S. Kempton, B.Sc. (Hons.), A.R.C.,Sc. 
THE METALLURGY OF IRON AND STEEL. Based on Papers 
bv Sir Robert Hed field. 
KINEMATOGRAPH STUDIO TECHNIQUE. 
By L. С. MacBean. 


" A valuable vade-mecum for those engaged in the artistic 
and technical work in the production of film plays." 


HIGH-TENSION SWITCHGEAR. 
By Н. E. Poole, B.Sc. (Hons.). A.C.G.I., A.M.I.E.E. 
HIGH-TENSION SWITCHBOARDS. 
By the same Author. 
POWER FACTOR CORRECTION. 
By A. E. Clayton, B.Sc., A.K.C., A.M.I.E.E. 
ELEMENTS OF ILLUMINATING ENGINEERING. 
By A. Р, Trotter., M.I.E.E. 
ELECTRICITY IN STEEL WORKS. 
By W. McFarlane, B.Sc. 
THE ELECTRICAL TRANSMISSION OF ENERGY. 
By W. M. Thornton, D.Sc. 
CONTINUOUS CURRENT ARMATURE WINDING. 
Ву F. M. Denton, A.C.G.I., A.M.I.E.E. 


** The book will be appreciated and enjoyed by all those who 
have found the principles of armature winding to be trouble- 
some; and particularly by those who have been worried by 
wave winding.’ —THE ELECTRICIAN on Continuous Current 
Armature Winding. 


TIDAL POWER. 
By A. Struben, O.B.E., A.M.I.C.E. 
THE ELECTRIC FURNACE. 
By Frank J. Moffett, B.A., M.I.E.E., M.Cons.E. 
SMALL SINGLE-PHASE TRANSFORMERS. 
By E. T. Painton, B.Sc. (Hons.), A.M.I.E.E. 
MECHANICAL HANDLING OF GOODS. 
By C. H. Woodfield, M.I.Mech.E. 
ELECTRO-DEPOSITION OF COPPER. 
By C. W. Denny, A.M.I.E.E. 
DIRECTIVE WIRELESS TELEGRAPHY. 
By L. Н. Walter, M.A., A.M.I.E.E. 
CONTINUOUS WAVE WIRELESS TELEGRAPHY. 
By B. E. С. Mittell. 
TESTING OF CONTINUOUS-CURRENT MACHINES. 
By С. F. Smith, D.Sc., M.I.E.E., A.M .I.C.E. 


“ ТҺе work forms a valuable groundwork for practical 
training on the test-bed.” —ENGINEERING PRODUCTION on 
Testing of Continuous Current Machines. 


Each 2/6 net of Booksellers. 


Complete List, post free, from 


SIR ISAAC PITMAN & SONS, Ltd. 
Parker St., Kingsway, London, W.C.2 
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cribed as to how to remedy possible breakdown whilst on 
the road. There are over 200 pages of practical information 
with a mass of illustrations of great value to motor cyclists. 


Меснлміса. WORLD Year Book—1922. (Emmott, 25. 6d. 
net.)--Thirty-five vears is quite ancient history to the 
present generation of hustlers, but this little annual not 
only bears its years nobly, but is so up-to-date in every 
respect that it is just as valuable to the present generation 
ot engineers and mechanics as it was to their fathers. 
To quete Pickwick Papers, “volumes could not say тоге” 
sò our engineering readers should lose no time in getting 
their copies. A lot of useful new matter has been intro- 
duced in this edition. 


Various Items. 


T he ** Elettra .''—Mr. Marconi has sailed for America in his 
private steam yacht, the “ Elettra,” which is equipped for 
extensive research on wireless problems. While in America 
“ broadcasting ” practice is to be studied, and experiments in 
this field also are planned. 

8.8. '* British Trade.''—4A handsome brochure, “ Round the 
World for British Trade,” deals with tbe exhibition ship, '' British 
Trade," which is due to depar: on June 29th. АП particulars 
can be obtained from British World Travel, Trades and Cine- 
matograph Expeditions, Ltd. (1, Tudor Street, E.C. 4). 

Finance.—Congratulations to the shareholders in Siemens 
Bros. & Co., Ltd. In spite of trade depression the directors of 
this fine old company are paying a dividend of 10 percent. per 
annum, free of income-tax, and carry forward over a third of a 
million. More power to their elbow, as the saying is. 

Meetings.—A Wireless Section meeting of the I.E.E. will be 
held in the Lecture Theatre on Wednesdav, June 7, at six p.m. 
Subject: “ The Performance of a Radio-Telegraphic Trans- 
mitter, with special reference to the new installation at North 
Foreland,” By N. Lea, B.Sc., апа “ A Dynamic Mode of 
Tuned Electrical Circuits,"by Prof. С. F. Jenkin, C.B.E., M.A. 
Member, 

Chile.—This South American Republic is very important as 
regards British trade and commerce. Our supremacy in the 
Chilian market formerly unchallenged, fell away during the 
war, but is now being regained ; the whole position being clearly 
expounded by Mr. W. F. V. Scott, Commercial Sec. to Н.М. 
Legation, Santiago, in the D.O.T. Report for the past year. It 
can be svpplied post free from this office for 3s. . 

Wireless Concert Alterations.—From Tuesday, May зо, the 
English wireless concerts transmitted each Tuesday evening 
from Writtle, Essex, will take place at 8 p.m. British summer- 
time, on a wave-length of 400 metres; not at 7 p.m. on 
a wave length of 700 metres, as hitherto. In view of 
these changes wireless amateurs throughout the country are 
invited to send reports on their reception, with criticism of the 
individual items, to the Writtle wireless station. 

Change of Address.— Owing to their increased South of England 
business, Ward & Goldstone, Ltd., who are manufacturers of 
insulated wires and cables, switches, switchboards, fuseboards, 
ironclad fittings, etc., have opened premises at 8А and о, Chapel 
Street, Oxford Street, W. т (three minutes from Tottenham 
Court Road Tube Station), where varied stocks will be held 
and London and district orders dealt with direct. Mr. J. S. 
Child has undertaken representation of the company in this area. 

Textile Machinery.—Word has reached Bolton from Lodz 
that Messrs. Dobson & Barlow, Ltd., of Bolton, have received 


& ў | 
or publication :—The Institution, to Mr. J. С. Hill; Ayrton 


to Mr. L. Н. A. Carr; Duddell, to Mr. T. L. Eckersley ; Fahie, 
to Mr. E. S. Byng; John Hopkinson, to Mr. F. P. Whitaker ; 
Kelvin, to Mr. R. Torikai; Paris, to Mr. J. A. Kuyser; Extra, 
to Mr. J. Anderson, Mr. F. J. Teago, Mr. W. Wilson ; Wireless, 
to Mr. E. B. Moullin, Mr. L. B. Turner, and Mr. C. S. Franklin. 
The Willans Premium (awarded triennially alternately by the 
I.E.E. and the Inst. of Mech. Engrs.) to Mr. К. Baumann. 

Wages.— An agreement has been come to between the National 
Federated Electrical Association and the Electrical Trade 
Union, under which further reductions in wages have been 
made. The new wage will come into effect on the second pav 
day in June, and it is a pleasure to think that the arrangement 
was come to harmoniously. It should tend to reduce un- 
employment. 


Trade Notes. 


The works and offices of Higgs Brothers, at Sand Pits, Birming- 
ham, will be entirely closed from mid-day on Saturday, June 3, 
until Wednesday morning, June 7. TE 

The Benjamin Electric, Ltd. (Brantwood Works, Tariff Road, 
Tottenham, N. 17) are running a series of effective advertise- 
ments in the journals devoted to Motoring. Тһе items include 
the Boyce Moto Meter, a device which indicates trouble on the 
engine as soon as faulty running commences ; the Auto-Reelite, 
a useful spotlight on a reel for use as a spotlight, trouble light. 
portable light or windshield mirror; the Benjamin electric horn 
and the Benjamin push-button. The Company have also in 
course of preparation a very complete series of small leaflets 
attractively printed, describing fully the various accessories, 
for distribution to consumers, and are prepared to supply 
quantities of these overprinted with the retailer's name and 
address. 

Messrs. Lionel Robinson and бо. (Partners: Lionel Robinson 
and W. E. Warrilow), 3, Staple Inn, London, W.C. r., have 
been appointed selling agents for the Moler Fireproof Brick and 
Partition Co., Ltd., for the handling of their Moler refractory 
material which they are putting on the market for electric 
cookers, fires, grills, hotplates, etc., under the trade name of 
Radmolite. Enquiries will be welcomed at the above address 
and samples of solid Radmolite can be supplied on application. 
The Company also handles ‘‘ Moler" in porous and granular 
form for the thermal insulation for electric ovens, furnaces, etc 


REGISTRATION OF PUBLIC AND PRIVATE COM- 
PANIES UNDERTAKEN at standard rates, inclusive of 
all legal and Somerset House charges. Cost of a {1,000 private 
company, registration, /35. A £10,000 private company costs 
£134 105. (including £108 5s. for capital duty, stamps, and fees). 
Inclusive rates for the registration of public companies on 
application. Capital procured for approved companies by 
means of public capital issues, or by the introduction of private 
capital. Responsible positions available from time to time for 
active directors and partners possessing capital and ability.— 
Please send particulars of your requirements to I. M. & I.D. Co., 
12, Upper Camden Street, Dublin. | 


JOHN Е. RAWORTH & MOSS, 


75, Victoria Street А 
: WESTMINSTER, 8.W.1 Chartered Patents Agente. 


sample Pair Sent on Approval for 9/6 


an order for 100,009 spindles and other textile machinery for a 
large spinning mill in that centre which is being rebuilt after a 
recent fire, The new factory will be electrically driven, and 
contracts for the necessary plant (which includes two steam 
turbines) have been placed with English firms. It is expected 
that the mill will be running at full capacity during the autumn. 
Personal.— Mr. C. D. Falcke announces that, while making 
future arrangements of his electrical interests, consequent upon 
the voluntary liquidation of the B.E. Co. (of london and Birming- 
ham), Ltd., of which he has been managing director for the past 
six years, and of the original business of which in Birmingham 
he was proprietor for nearly twenty years, business communi- 
cations should be addressed to him c.o. Engineers' Club, Coventry 
St., London, W.1. Personal telephone —'' Paddington 5069.” 
|.E.E.—The Council have made the following award of pre- 
miums for papers read during the session 1921-22, or accepted 
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PHASE ADVANCERS. 


_In the course of a useful paper on A.C. Motors,* par- 
tcularly induction motors, read by Mr. H. J. Greenwood 
hore the Lothian Branch of the Inst. of Mining Elec. 
Engrs., some observations on Phase Advancers were given. 
The author said that it was being more and more recognised 
that for the proper and economical working of A.C. systems 
the power factor should be as near Unity as possible. In- 
duction motors were the main cause of a system having 
а low power factor. 

_In recent vears many machines have been improved by 
htting a phase advancer, which is an A.C. exciter supplying 
ihe magnetising current to the rotor. The phase advancer 
has to supply to the rotor a current go degrees ahead of 
the working rotor current and of sufficient magnitude to 
neutralise the ordinary magnetising current taken from 
the mains. The frequency of the current supplied by the 
phase advancer must be of the same frequency as the 
rotor currents, 


Е 


у 
R A 


FIG. 1. 


In Fig. 1 the vector diagram А shows the ordinary 
| relation of currents in the stator and rotor in a machine 
hot connected to a phase advancer. In diagram В an 
: emf. in lead of the usual rotor e.m.f. bv до degrees has 
‘en introduced into the rotor circuit and causes the extra 


n Paper in ful may be found in our contemporary the 
lining Electrical Engineer. 


current OI in the rotor 9o degrees ahead of the working 
current. Consequently the stator magnctising current is 
cancelled and therefore only the working current at unity 
power factor is taken from the supply mains. By increas- 
ing the magnitude of the leading e.m.f. it is possible to 
make the motor take a leading current from the mains. 

There are several tvpes of phase advancers, but the two 
best known in this country are the “Карр Vibrator Type ” 
and the “Westinghouse Rotary Type.” 


40x 


100 0mp 


C 


lic. 2. 


The Карр Vibrator Phase Advancer. 


In the “Карр” tvpe, each phase of the induction motor 
rotor is connected to the armature of a D.C. machine. 
The field is separately excited from а D.C. supply. The 
rotor current is alternating of low frequency and therefore 
the D.C. armature will not revolve but rotate first in one 
direction and then in the other. 

Аз the armature oscillates the movement of its conductors 
in the D.C. excited field induces an alternating e.m.f. of the 
same frequency as the rotor current and 9o degrees ahead of 
the current. 

This is, perhaps, a little difficult to see, but it must be 
remembered that the greatest torque is required at the 
point of reversal of the armature, and the greatest e.m.f. 
is generated when the armature is moving quickest, i.e., 
mid-wav between the two reversals. 

We have maximum torque exerted when maximum cur- 
rent is flowing in the armature, maximum c.m.f. is gener- 
ated when this current is zero, that is when the e.m.f. is 
до degrees ahead of this current. 

For a three-phase rotor we require three such machines, 
but for convenience the three armatures are combined in 
a self-contained field magnet. ‘Where a separate source of 
D.C. supply is easilv available this type of phase advancer 
is verv popular. 

The necessitv of using three armatures and a separate 
D.C. supplv has been overcome in the rotary phase advancer. 
This machine, when designed for a three-phase machine, 
has three poles and a drum wound armature, the coils 
having a span of 120 degrees. The phase advancer is 
rotated bv the main motor, the usual form of drive being 
by belt. The commutator is provided with three equally- 
spaced brushes and three leads from the rotor slip-rings 
are led through a field coil to each set of brushes. The 
e.m.f. generated in one phase is supplicd by armature. coils 
passing under the poles excited by the other phases, so that 
an e.m.f. go degrees ahead of the normal rotor e.m.f. 
is introduced into the rotor circuit. How this is arranged 
is more easily understood by reference to vector diagrams. 

We know the percentage of full load current the induction 
motor requires for magnetising and also the normal working 
rotor current. Suppose this magnetising current Is, sav, 
30 per cent. and the working rotor current is 100 amps. It 
will then be necessary to introduce into the rotor a current 
of 30 amps. go degrees ahead of the usual rotor current 
as shown in Diagram A in Fig. 2. Therefore, the resultant 
rotor current. when working with a phase advancer will 
have to make an angle ф with an e.m.f. gencrated in the 
rotor winding. In the diagram B (Fig. 2) OE represents 
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the e.m.t. generated in one phase of the rotor winding. 
The current in this phase must be @ degrees ahead and 
is shown bv OA. Ob and Oc represent the currents in the 
other two phases of a threc-phase rotor. 

The phase advancer can be arranged so that it is excited 
with a current which is in phase with the sum of OA and 
Ob and is designed to generate the voltage EV, which 
added to OE gives the total resultant voltage VO in the 
rotor, in phase with the current OA. As the phase advancer 
is excited by the rotor currents jt will generate an e.m.f. of 
{һе same frequency as these currents. 

In actual practice six poles mav be used instead of three, 
and in such a machine there will be six sets of brushes, 
but this onlv means three sets of two brushes in parallel. 
The field magnets are also constructed of laminations and 
are very similar in appearance to the stator of an induction 
motor: the field winding being placed in slots and arranged 
to form a cylinder winding. | 

Phase advancers are not vet universally popular. For one 
thing, their use is impracticable on machines under 200 h p., 
and the really bad offenders in the matter of poor powes 
factors are the small induction motors of slow speeds. 

The most popular method of correcting power factor is 
to instal a synchronous motor capable of being over excited 
so as to take a leading current of sufficient magnitude to 
correct а whole group "of small motors. 

Similarlv, static condensers are being installed to attain 
the same end. 

An induction motor used in conjunction with an over- 
excited phas» advancer may be made to take a leading 
current, but most induction motors of 200 h.p. and upwards 
can usually be replaced by a synchronous machine. 


ALL-ELECTRIC AUTOMATIC POWER SIGNALLING 
ON THE METROPOLITAN RAILWAY.* 
By W. WirLox, M.A., M.Iusr.C.E. 

In roo when electric trains commenced to run on the 
Metropolitan Rly., the svstem of signalling was mechanical, 
controlled by, Spagnoletti lock and block. The number of 
trains between Praed. Street Junction and Aldgate—about 
5 miles—was then 621 per day on both roads, and the 
number of signal sections was 49. The number of trains 
was increased, and it was found necessary to introduce 
automatic signalling controlled bv track circuits. The 
system chosen was all-electric, and the work was begun in 
1908. This section was completed in 1909. Two power 
frames were installed, one at Praed St. Junction and one 
at Aldgate, to deal with the traffic at these places, but the 
existing mechanical boxes at the intervening stations were 
retained for shunting purposes, with the addition of the 
safeguards afforded by track control, The number of trains 
in 1913 at Praed St. Junction was 863, and from Baker St. 
to Aldgate 983, and the number of signal sections 91. 

There are about 20 hours dailv of continuous passenger 
traffic, but from 7.30 to 10 a.m., and from 4.30 to 7.30 
p.m., the traffic is so dense as to necessitate 40 booked 
trains to and 40 from the city per hour, and the automatic 
signalling dealt with these successfully. Similar signalling 
was therefore installed between Baker St. and Neasden in 
1911, the number of signalling sections being increased 
from 24 to si. At this date there was only one through 
linc at Baker St. dealt with bv two signal boxes, one at 
the north end of the station and one at the circle end. This 
through line was track circuited, and full protection was 
alforded to train movements, allowing 48 through passenger 
trains to be run fo and from the citv. All the current used 
in these installations was continuous. 

In 1913 the new Baker St. Station was completed and 
automatic signalling was installed between the Circle lines 
and the north end of the station. For this purpose a 
small signal box was constructed on a retaining wall so as to 
be out of the wav, and in it a power frame of 36 lever 


* Abstract of Paper read before the Inst. Civil Engineers on 
March 21, 1922. 
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(6 spare) was installed. This power frame deals with over 
1,500 trains a day, and it is interesting to note that the 
signalman has no view of the trains except those within 
station limits immediately in front of his box. Through the 
station all signals and points are controlled by D.C., but the 
track circuits are A.C. In 1913 also, two new fast lines 
were constructed alongside the old or local lines from 
Finchley Road to Wembley Park, a distance of 5 miles. 
Through the junction at Finchley Road and on to № emble, 
Park A.C. track circuits were installed, but the signils 
are worked by D.C. as far as Neasden Power House. From 
this point to Harrow-on-the-Hill A.C. is used for the signals 
as well as for {һе tracks, and from {һе same point A.C. 
is used both for tracks and signals on the local lines to the 
junction north of Wembley Park Station where the fast 
and local lines converge. From Baker St. to Harrow-on- 
the-Hill before automatic signalling there were 39 signalling 
sections, now there are 69, and on the through fast lincs 
there are 20 sections. 

In 1019 the signalling from Praed St. Station to South 
Kensington, which was an automatic bar and treadle svstem 
cotrolled by D.C., was track circuited with A.C., but the 
signals continue to be controlled by D.C. 

‘Current for the supply of power to operate the power 
frame at Praed St. Junction and at Baker St. is obtained 
from two 130-volt, s-kw. motor-generators through вина? 
cables. These supply power for the operation of the points, 
the signal lamps and train stops, the electro-magnets for 
back-locks and for the constant indication of power-worked 
points at Praed St. Junction, and also for working the 
power frame at Baker St., the total required for both 
boxes being 2.08 kw. 

For operating the track circuits, automatic and semi- 
automatic signals, and train stops, between Praed St, 
Bishop's Road and Edgware Road Stations, and also be- 
tween Edgware Road, Great Portland St., and Marlborough 
Road, and for the four large illuminated train indicaturs 
at Baker St., power is obtained from one 15- and two 12- 
kw., 70-volt inotor-generators in Baker St. Sub-station, and 
the maximum power taken is 14 kw. The mechanical 
locking in the power frames is ordinary miniature tappet 
locking controlled by levers in the ordinary way, the electric 
locking frame being behind the levers. Illuminated con- 
tinuous diagrams are placed behind the frames lighted һу 
73-volt, 5-c.p. lamps. 

All signals at junctions are electrically back-locked, an 
important safetv device which in the further development al 
electric signalling has enabled point locking bars to be di~- 
pensed with. At all running stop-signals there are train 
stops which are not connected to the signals mechanically, 
but electrically, and are controlled bv the track circuit: 
in the same manner as the signals, coming to clear end 
going to danger with the signal. They are also control'ed 
by the track circuit independently of the signal, so that, 
if a signal failed to go to danger, the arm of the train 
stop would still go to the danger position. 

All electric signals are either automatic or semi-automatic, 
the former controlled through the track circuits by the 
passage of the trains themselves, the latter conti rolled 
signal box when this is in use, but becoming automaiic 
when not so controlled. Inside tunnels the signals iuc 
lamp signals, outside thev are upper quadrant semaph. mes 
worked “by electric motors. Signals are held normally in 
the clear position bv electric power, thev go to danger hy 
gravity. All signals are lighted electrically, and statia- 
masters light the signals halfway to the next Station on 
either side by а switch at their station. One huic ird 
vards behind each stop signal in the open, fog repeater 
signals have been erected, the lights of which are placed at 
the level of the driver's eves and as near as possible to the 
running line. By this means an indication is given to the 
driver whether the stop signal ahead is at clear or at dancer, 
and if at danger he can slow up and avoid being tripped 
suddenly. The signalmen have fog repeater switches in 
the signal box by means of which they can light the 1:9 
repeater lamps when necessary. l 
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. Between junctions it is possible to have a number of 
trains—e.g., between Finchley Road and Baker St. it is 
possible to have ten trains—and Mackenzie Holland and 
Westinghouse Co.'s magazine train describers were installed 
by which the signalman at ‘rinchley Road is enabled t^ 
indicate to the Baker St. signalman whether the train 
terminate there, or is a through train to the City. All 
points where there are power frames are worked hy the 
Mackenzie Holland and Westinghouse all-electric pent 
machines. These machines are enclosed in a water-tight 
cast-iron case divided into three compartments. At one 
end is the motor, in the centre are the gear wheels -nd 
motor switches, and in the other end the worm drum that 
operates the points and the bolt that locks them both wavs. 
Both point blades, as well as the bolt lock, are individuaily 
detected through an electric detector fixed in the 4-foot way 
before the signalman can get his signal for a train to 


pass over that route. These point machines are most 
successful. 


The track relays at Baker St. are of the singie element 
хапе (уре, the shunt by a train averaging o.9 ohms. lhe 
relays used on the D.C. system are of the 3-coil peiarised 
tpe, the shunt of which by a train averages 0.15 oimis. 
Where А.С. is used the track relays are of the two element 
galvanometer type and the shunt of. these by a train averages 
oh ohms. The most recent type of relay used is a iwc 
element vane relay, the shunt of which by a train 
averages 3.4 Ohms. The cost of maintenance of this system 
of signalling is not excessive. Before automatic signaning 
was installed there were 645 levers in use, whereas at 
present only 314 levers are in use, while the number of 
sigralmen were reduced from 86€ to 271. This meant in 
oS a saving of 127 per week in signalmen's wages, 
_ Which at the present date would amount approximately to 

4328 per week. During 1920 the whole cost of maintenance 

wages and materials—of the signalling of the electrified 
‚ “nes amounted to £5123 per route mile. 


Charis have been kept from the commencement of auto- 
matt signalling in order to ascertain the number of delays 
to trains as compared with deiays to trains with ordinaiy 


чапат, and the comparison comes out very favourably 
‘© automatic signalling. 


es 


. 


Tests have also been made with а 3-position light signal 
as used on the Pennsylvania Rly. in the U.S.A. The cost 
of mainteance іѕ jabout the same as with 2-position 
‘*mapscres, but the light signal would appear to have 
«dvantases in some respects, ¢.g.,. the entire absence of 
Mechanical parts, and in the power of pea-tration of the 
„ light rays both in sunshine and in fog. — 


Е 
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WAR MEMORIAL. 


e unveiling and dedication of the War Memorial in 
4 ie of the members of the Institution of Electrical 
;  Msineers who fell in the Great War will take place at the 


jf "Pme building on Wednesday, June 28, 1922, at 


ү alg Memorial will be dedicated ‘by the Rt. Rev. Bishop 
A Si K.C.V.O., D.D., Dean of Westminster, and unveiled 
: бча Chief Marshal Sir Н. M. Trenchard, Bart., K.C.B., 
3 Es! assisted by the President of the Institution, Mr. 
LS Highfield, and the Senior Vice-President, Dr. W. Н. 
б Eccles, F.R.S. 


Th 


f ae entrance hall, where the Memorial will be erect, 
, МН be reserved for nearest relatives, and special tickets 
"D € issued to them for this purpose. Members (other 
x жү relatives) and their ladies will take their places in 
Ж Cure theatre, for which no tickets will be required. 

|S particularly requested that those attending should 
‘rive not later than 4.15 p.m. 


‚и desired that officers who have uniforms should attend 
IN service diess with decorations. 


* will 
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NEW “ CREDA ” TOASTER. 
The illustration herewith is of the new Creda “ Swing- 
Gate "' toaster, which, besides having revolving bread racks 
to eliminate the necessity of handling the bread, is so 


designed that the elements are quickly replacable. This 
item, together with irons, fires, kettles, hot-plates, shaving 
pots, etc., are illustrated in a new priced leaflet, suitable for 


over-printing, issued by the Credenda Conduits Co., Ltd. 
(Whitehouse Street. Aston, Birmingham, etc.). 


FULLOLITE CANDLES. 


The Royal “Ediswan " Fullolite lamp is already well 


known to the electricity-using public for its many advantages 


in the elimination of glare and its good diffusion of light. 


The lamps have already proved their value, not only in te 


p. 4 
be: 
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home and office, but in commercial spheres where their 
glareless effect permits of their being used in window 


Wwessing, etc., without the necessity of shading. | 
A happy adaptation of the lamps is shown in the illus- 


ti ations reproduced here. The fittings shown are installed 
at the Oxford Street Showrooms of the Rapson Tyre and 


Jack Company, Ltd., and were supplied by Maple and Co., 
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Ltd., of Tottenham Court Road. They are of a massive 
type and are finished in gilt to harmonise with the general 
scheme of the showroom decoration, which is in gold and 
black. The candle flames are 40 watt Royal “ Ediswan ” 
Fullolite Lamps, and their pleasantly glareless and perfectly 


TOSS: 
Ar 


diffused light enhances the appearance of the fittings and 
ensures a perfect and practically shadowless distribution of 
the light over the whole of the large showroom area. 
We ‘believe that this is the first instance in which these 
lamps have been adopted for this combined decorative and 
illuminating purpose, and the effect gained has certainly 
Justified the experiment. 
Te ae = see 


WATER HEATERS FOR LAVATORY BASINS, 
SINKS, ETC. 


We have previously referred to the “Genii P.S. ” (Push 
System) Water Heaters, and full particulars are now avail- 
able in leaflet Y204, issued by Geo. Nobbs, Ltd. (89, Cleve- 
land Street, Fitzroy Square, W.1). 

The water valve is fitted on the cold water side of the 
"P.S." Heater. This has several advantages. The heater 
cannot be subjected to the pressure of the water mains. 
No air or steam vent is necessary, nor can any steam 
pressure be set up in the tank. The heater tank is of light 
construction and fitted with a loose polished copper or nickel- 
plated cover. Several sizes are made, a useful one being 
the Model “D.” 1o-gallon size, loaded for 250 watts con- 
tinuously, This gives hot water for approximately 6 to 
8 baths per week, in addition to about 100 gallons of hot 
water for domestic purposes, the consumption being 42 
units, costing 3s. 6d. per week at a penny per unit. For 
emergency or additional baths, a supplementary immersion 
heater of 2 kw. or more can be fitted. 

In the leaflet, a chart is given to enable the size of tank 
and loading necessary to meet definite requirements. 


SHIPPING EXHIBITION—1923. 

At a meeting of experts held on Thursday, June 1, 
at the Holborn Restaurant, it was decided to hold agair 
the Shipping, Engineering and Machinery Exhibition at 
Olympia, London, in September of next year. That 
famous inventor, Dr. H. S. Hele-Shaw, President of the 
Institution of Mechanical Engineers, was elected Chair- 
man of the Honorary Committee of Experts,with Captain 
Н. RialljSankey, C.B., as Vice-Chairman. At once 
very wide and influential support was given to the 
movement,so that the whole forces of the shipping and 
engineering industries should be represented. The hope 
was expressed that every stall would demonstrate 
working exhibits and the latest inventions, in order to 
interest the general public. Every mechanical engineer 
in the world is to be invited to the Exhibition, and the 
bulletins in foreign languages are to be sent to all 
countries, so that the endeavour may be thoroughly 
understood and appreciated. 

The President of the Shipping Exhibition is the Rt. 
Hon. Sir Charles A. Parsons, K.C.B., F.R.S.,and among 
the Vice-Presidents are the Rt. Hon. Lord Weir of 
Eastwood, Sir Archibald Denny, Bt., Sir E. H. Tennyson 
D’Eyncourt, Vice-Admiral Sir Geo. G. Goodwin, K.C.B., 
Sir Alex. B. W. Kennedy LL.D., Sir Archibald Ross, 
K.B.E., and Col. R. Saxton White. The general 
manager is Мг. F. W. Bridges, 4, Vernon Place, W.C.1. 


i4 NEW SIMPLEX CONDUIT CATALOGUE. 


3° z 
~ Simplex Conduits, Ltd. (Garrison Lane, Birmingham). 
have just issued a new list, No. 909, comprising section T 
of their manufactures. It runs to 64 pages, and deals 
with all their conduits and conduit accessories, illustra- 
tions, particulars and current prices being given. It 
had been intended to issue the list in January last, but 
owing to the extreme instability of prices then prevailing 
publication was delayed till the present month. Even 
now the prices for conduits are printed on a separate 
slip, so that users of the catalogue can be kept up todate 
in a simple and efficient way as to price changes. The 
inclusion of a descriptive and numerical index further 
tends to augment the utility of the catalogue to the busy 


man. 


HANDY VOLTAGE-DROP CALCULATOR. 


There are four quantities involved in voltage-drop 
calculations :—(1) Distance; (2) current; (3) area of | 
cable; and (4) the drop in volts. When three аге. 
known, the fourth can be found, but the process is apt 
to prove tedious, and therefore many of our readers will 
be glad to know that a simple and quick calculating 
device can be obtained from Drake and Gorham Whole- 
sale, Ltd. (67, Long Acre, W.C.2), for 3s. 6d. This 55, 
we are informed, practically cost price, and of cours 
applies only to buyers in the trade. The calculator 15 
a folding one, so that, although strong, it can be com- 
fortably accommodated in the pocket. It is easy and 
quick to operate, and applies to cables from o.or sq. in. 
to I.0 sq. in. in area, and to distances (point to point) in 
yards from 10 to 1,000. It reads direct for D.C., and 
for A.C. a conversion factor is used. Included also i5 à 
uscful table of standard cable sizes. 


йлы Google 
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GLOVER’S 
Cables of all Descriptions 


FOR 


TELEGRAPH 


POWER 


TELEPHONE 


MINING TRACTION 


Diatrine Paper, Lead Covered, Rubber Insulated, Bitumen 


Cab-tyre, Fire Resisting, Fume Resisting, Dry Core, etc., etc. 


Head Office and Works : 


W. T. GLOVER & Co., Ltd., Trafford Park, Manchester. 


Branches : 


LONDON, GLASGOW, EDINBURGH, NEWCASTLE, LEEDS, 
BIRMINGHAM, CARDIFF, BRISTOL, AND BELFAST. p 


; Fore; pr 
i AGENTS: — METROPOLITAN-VICKERS ELECTRICAL EXPORT Co, Lro., LONDON, CALCUTTA, BOMBAY 
Q Р 
S AYRES, kc, THE LAWRENCE anp HANSON ELECTRICAL Co, Lr», MELBOURNE, SYDNEY AND 
WELLINGTON oe a (Ano | 
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Inexpensive, Electric Wiring for Small Houses or Large 


UU HENLEY 
Wiring System 


Inexpensive but High Class, Inconspicuous but Effective. Can be in- 

stalled quickly, while the house is occupied if necessary, and with very 

little inconvenienc: to the occupier. It has been used for the electrical 

installation in hundreds of Country Seats, including Castles and fine old 

Baronial Halls. It has advantages for any building, large or small. 
If you have nct investigated the merits of the 


you will be surprised to find how easily, cheaply and conveniently a 
high class installation can be put in. Let us tell you all about it, 


W. Т. HENLEY’S TELEGRAPH WORKS CO.,LTD., Blomfield St., London Wall, E.C.2 


Makers of Electric Cables since the beginning of Electrical Transmission. 


“Belling ” 
Electric — Ring 


Price £1 Os. Od. 


MOTORS, A.C. & D.C. 
DYNAMOS. 
MOTOR GENERATORS. 


List No. 8: (Subject). 
Compie.e with 4 feet of tlexible, 
LOADINO 750 WATTS. 
Bois . Fries . Toasts. 
Special Discounts for Quantities. 
HEAD OFFICE c ^ & WORKS :— 
THOUSANDS IN DAILY USE. SAND PITS, BIRMINGHAM. 


DELIVERY FROM STOCK, 


BELLING & СО. A ene 


eg ELECTRICAL ENGINEERS, 
Derby Road Works, Edmonton, London, N.18. 


'" HIGBRO," В' ipt Ese 1648 BCH. EX.) 


265, STRAND. . LONDON, W.C.2. 

3, YORK ST., 1 MANCHESTER. 

84, ALBION ‘STREET, LEEDS. 
2762,) | 
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TO OUR READERS. 


ELECTRICITY is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. It 
has а very large sale tbroughout the United Kingdom, as well as 
in the British Colonies and Abroad. 


Questions to which an answer is required must be accompanied by а 
-d. stamp for reply. When considered of sufficient interest, the answer 
will probably appear in the paper. 


New advertisements for the displayed columns and alterations to 
existing oncs must reach the publishing office not later than 
the first post Tuesday morning, in order be in time for the 
tssue of the following Friday. This is important. Rate quoted on appli- 
cation. Subscription : 17s. 6d. а year, 9s. half-year, 48. 6d. a quarter in 
advance, postage prepaid in the United Kingdom and abroad. 


Al remittances payable to the Publishers, S. RENTELL AND Co., LTD. 
36-39, Maiden Lane, London, W.C.2. ‘Telephone, No. 2400 Gerrard. 


Current Topics. 


I note that at the mecting of the Potteries Electric 
Traction Company, the Chainnan, Mr. R. J. Howley, 
| C.B.E., M.I.C.E., complained bitterly 


Tramways ої the fact that competitive vehicles 
and such as charabancs, motor-omnibuses, 
Competition. and other independent vehicles were 


licensed by the corporation to ply for 
hire in c mpetition with the Company’s tramways, 
whilst the Company, in addition to paying large sums 
by way of rates, is also mulcted in rent for the privilege 
of running its cars in the district. Whilst sympathising 
with the C«mpany from a purely sentimental stand- 
p^int, I fail to see that they have a grievanceif, as would 
appear to be the case, they have not marched with the 
times and gone in like other progressive undertakings 
for the more modern and profitable forms of transport. 


- 


Every thinking individual agrees that tramways are 
dead as a means of passenger transport for busy districts 
or large towns. Their doom was sounded years ago, 
and although still carried on in many districts, the under- 
takings which really pay their way could readily be 
numbered on the fingers of one hand. As a source of 
obstruction to other traffic trams are big offenders. 
Only the other day I saw a single tram, at an ill-chosen 
stopping place in a busy northern city, hold up no fewer 
than seven other vehicles for at least a minute. This is 
only one incident out of thousands of similar ones 
which occur in every tram-infested district daily, and, 
in the aggregate, the loss of time and money must be 
considerable, apart from the added dangers caused by 
these ponderous vehicles and their often ill-conditioned 
tracks in the very centre of main thoroughfares, 


aro соль о 


As a light railway, fenced off on а special track of its 
own, with recognised stops, for interurban or rural ser- 
vices, the tramway still has a considerable future before 
it, but as a means of locomotion for cities and towns, 
especially those with narrow streets, it is as dead as 
mutton and ought to have been scrapped long since. 
Omnibuses or similar independent vehicles are far 
more suitable for the traffic in towns, cheaper to run and 
maintain, and withal provide a more flexible service in 
keeping with the requirements of rush hours. More- 
over, the average tram-car is a horribly noisy mon- 
strositv. The slightest wear and tear of track or rolling 
Stock spells agonies to those whose lot compels them to 


live in the immediate neighbourhood of a busy tramway 
route, whilst the vibration and dust are incidently 
objections. 


To Major T. F. Purves upon his appointment as 
Engineer-in-Chief of the Post Office in succession to Sir 
William Noble, who has recently 
Congratulations. retired. At the comparatively пре 
age of 50, Major Purves enters upon a 
fair term of office, contrary to the usual custom of 
appointing men to this post who will be due for retire- 
ment under the age limit before they have fairly got into 
their stride. Major Purves enters upon his new duties - 
with abundant experience upon which to draw, and frem _ 
which the services he controls will doubtless derive great 
benefit. Under his regime we may confidently look 
forward to a greater and more rapid development of the 
more modern methods of communication, such as autc- 
matic telephony, which has sadly lagged behind so far 
as this country is concerned. Major Purves is an ongin- 
ator himself, and was responsible some years ago for 
the central telegraph switchboard, then quite a novelty 
so far as telegraph circuits were concerned, although in 
common everyday use for telephones. I well remember 
spending part of a Bank Holiday with Major Purves, 
assisting at an inspection of this very board which has 
now been in useful service for many years past. 


I commend the publicly expressed vicws of Mr. 
Christie, Engineer of the Brighton Corporation Elec- 
tricity undertaking, to the notice of 
many other corporations which both 
practise апа preach differently with 
regard to their several undertakings. 
Speaking as the guest of the local Rotary Club, Mr. 
Christie advocated a policy of cheaper current supply 
rather than the making of profits for the relief of the 
rates. He also hoped by progressive experiments to 
evolve a more satisfactory scheme of public hghting. 
If only other supply authorities viewed this matter of 
rates for current in a similar light to Mr. Christie, the 
adoption of electricity and its consumption would go 
up by leaps and bounds, instead of, as at present, being 
impeded as to its development by that short-sighted 
policy which aims at freezing out the would-be consumer 
and bleeding the few who still persevere in taking a 
supply at exorbitant figures. 


Bravo 
Christie. 


In this connecticn I note that questions are being asked 


in Parliament—always a nasty experience for the re- 


sponsible parties—why, seeing that the electricity supply 
companies have increased their charges since 1914, in 
some cases by as much as 60 per cent, in order to 
maintain the dividends of their shareholders, that they 
now only propose a reduction of 5 per cent., in spite of 
the fall in the price of material. In view of the facts 
the President of the Board of Trade is to be asked to 


appoint an expert committee to go into the question 
of the costs and staffing of the companies in the interests 


of the general public, who, as usual, pay, pay, pav. 
It is high time some supply undertakings, both private 
and municipal, revised their scales of charges, aiming 
at the same time at a reduction in the number of ditferent 
and ofttimes puzzling rates per unit quoted for various 
services and conditions, 
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I note what might be considered a rather high-handed 
action by Cambridge Electricity Supply Co. in cutting 
| off the supply from I a.m. until some 
No Current— time in the following afternoon for 
A Precedent? the purpose of effecting certain 
necessary repairs. I do not recall a 
similar case of the complete cessation of supply over an 
area to suit a supply company’s convenience and it 
would be rather interesting to know whether the Com- 
pany are exceeding their powers under the Act which 
gave them the right to supply in the first instance. In 
most of these Parliamentary powers there is a clause 
safeguarding consumers against the withdrawal of 
current, or failure to maintain a constant supply 
thereof, but it may be that the Cambridge concern is 
exempt. In any event the shutting down of the service, 
even though temporary, is calculated to cause a certain 
amount of inconvenience to many consumers. 


The last week or two has been a boom season 
for fans and, as usual, the retailers have in 
. many cases been caught napping. 
Electric Fans. үү is characteristic of the British 
trader that he leaves everything to the last minute. 
Thus, the ironmonger never gets in a stock of skates 
until the thaw sets in, whilst the garage is usually out 
of stock of your particular size tyres when motoring 
begins in the spring. The E.D.A., ever anxious to 
improve the shining hour for the benefit of the industry 
as a whole, sends us a timely reminder, which we pass 
on to our trade readers. This heat spell is just the time 
to boom electric fans and off-load a fair number before 
the summer rains start and give the radiator people 
another chance of business. DO it NOW. 


I am very pleased indeed to hear that another Shipping, 
Engineering and Machinery Exhibition is promised 
for Olympia in September, 1923. 


Shipping Trade is nearly certain to have made 
Exhibition, а marked improvement by that time 
1928. and shipping also will most probably 


have struggled out of the present 
slough of despond. That being so, visitors are certain 
to be there in crowds, and as every effort is to be made 
to show a big number of working exhibits, I hope it will 
be well supported by the electrical manufacturing 
firms. Mr. Bridges, the organiser, may be relied upon 
for getting any amount of first-class publicity and with 
Sir Charles Parsons as President, Dr. Hele-Shaw as 
Chariman and Captain Sankey as Vice-Chairman, 1 
shall look forward to a very representative exhibition 
which should bring good enquiries and orders to all 
who support it. Good luck to it ! ELEKTRON. 


СЕРЕ 


Peat.—The Commission of Inquiry into the Resources and 
Industries of Ireland (87 Grafton Street, Dublin) have issued 
a comprehensive report on peat, in which they recommend the 
erection in the near future of at least one station of about 20,000 
k.w., fired with turf, in a suitable locality. The peat resources, 
the winning and utilisation of peat, etc., are all fully set down, 
as are the results of many experiments. Further, there is a 
large map showing the situation of all Irish peat-bogs, coal-fields, 
concealed coalfields, railways and waterways. The Report 
runs to 110 pp., and can be obtained for 2s. od. net. By post 


“ POSTERLITE." 


A New UNIT FOR THE ILLUMINATION OF HOARDINGS AND 
OTHER VERTICAL SURFACES. 


The poster which tells its story by night as well as by 
day has obvious advantages over its rivals whose appeal 
„т . е d 4% | 

ceases at sundown. To this end many advertisers изе | 
ted. — 


CH 


B.T..H. Floodlight Projectors to illuminate their 

but in some cases, however, hoardings cannot be ill 1 
by means of floodlights fixed at a distance, and for 1 ^ 
conditions the ** Posterlite ” (patent application pending) a _ 
new bracket unit, which can be fixed above the top of the .—— 
surface to be illuminated, has been designed by the British. 


Thomson-Houston Co., Ltd, 


ы 


d 


Fic. 3. 


This unit consits of a sheet-copper trough with silvered 
glass retlectors bent to contours to give a concentrated flat 
beam. ‘The mouth of the trough has across its length 
louvres of diffusing glass and metal. These modify and 
diffuse the light on the upper portion of the hoarding with- 
out interfering with the main beam of light, which illu- 
minates the lower portion. In this way an even illumina- 
tion is produced over the entire vertical surface. 

The lateral distribution of light is very wide, allowing the 
units to be spaced as much as ro ft. apart. Each unit 
takes two 250-watt projector type Mazda lamps, which can 
be connected either in series or parallel for use on high or 
low voltage circuits. 

“ Posterlite " units can be used on all hoardings from 
то to 20 ft. deep, and where hoardings stand alone and 
have no brightly illuminated surfaces adjacent are satis- 
factory for depths up to 25 ft. The distance between units 
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boss in the backplate. An entry (tapped 1-їп. conduit) is 
providea, through which the supply can be brought into 
the bracket. An insulated connector is provided in the 
head of the bracket, so that connection can be easily made, 
the unit being sent out with the holder wired to this point. 
When properly adjusted, the “ Posterlite " produces ап 
even illumination over the entire hoarding, but it cannot 
be too strongly emphasised that good results depend on 
accurate adjustment. To make adjustment easy and to 
ensure that when once the troughs are correctly fixed they 
will not get displaced, a special screw-adjusting device i9 


depends upon the intensitv of illumination required, and 
this again. depends upon the colour and location of the 
boarding. For average conditions units spaced 10 ft. apart 
will give good results. 

For hoardings of a dark colour, and in positions where 
the surroundings are brightly illuminated, the spacing 
should be reduced, and for very dark surfaces should not 
exceed 6 ft. Under the most favourable conditions—that is, 
with light-coloured surfaces and dark surroundings—the 
spacing can be extended to 15 ft. Units should be fixed at 
least 2 ft. 6 in. above too of portion to be illuminated. 


we — + bx 
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As the length of bracket required depends upon the height 
of the surface to be illuminated, the following table will be 
found useful :— 


feiss Ж Wh. ftd. gs Шой; 
Height of. Hoarding 12 0 15 O 18 о 21 0 24 0 
Lengthof Projection 2 3 2 6 2 9 з 0 9 3 


(Dist. from surface 
to centre of unit) 


_The backplate is so designed that it may be attached 
either to the front or back of the hoarding, the tube being 
secured in position by two taper pins passing through the 
ISO Ico 
ad 


C 135 150 165 180 е 
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fitted. 

The illustrations are (Fig. 1) " Posterlite " unit closed 
and in position, with backplate attached to back of hoard- 
ing; (Fig. 2) ** Posterlite " open, showing arrangement of 
spill shield, which makes possible absolutely even intensity 
(the backplate in this case is attached to the front of 
hoarding); (Fig 3) night photograph of the Swan Vesta 
sign in the Strand, illuminated by means of the “ Poster- 
lite" unit, Fig. 4 isa chart showing the light distribution 
produced by the * Posterlite." We understand that the 
L.T.-H. Co.'s illuminating engineers will be pleased to 
demonstrate the unique features of this new hoarding unit 
and to furnish fuller particulars. Inquiries should be ad- 
dressed to the British Thomson-Houston Co., Ltd., Ilu- 
minating Engineers’ Dept., Rugby, or 77, Upper Thames 
Street, E.C. 4. 


SECRECY IN WIRELESS COMMUNICATION. 


(Concluded from page 280.) 

Reflectors, besides giving directional working and 
economising power, are showing another unexpected 
advantage, which is probably common to all sharply 
directional systems. It has been noted that practically 
no distortion of speech occurs, such as is sometimes 
found with non-directional transmitters and receivers. 

Although the results between Hendon and Birmingham 
constitute a record for telephony for ratio of range to 
wave-length—for such results were believed to be 
impossible two years ago—they are only a first attempt 
and do not represent the best that can now be done 
after the experience gained. Birmingham, it is inter- 
esting to note, is 10,400 wave-lengths from Hendon. 

It has thus been demonstrated that wave-lengths 
of the order of 20 metres are quite capable of providing 
point-to-point directional commercial service over very 
considerable ranges. Such services will be compara- 
tively secret as compared with the usual non-directional 
type of transmission. 

The directional effect obtained with reflectors which 
are large compared with the wave-length is so good 
that it was suggested that it would prove very useful 
for position finding for ships near dangerous points. 
Through the courtesy of Messrs. D. &. C. Stevenson, 
Consulting Engineers to the Northern Lights, and the 
Commissioners of the Northern Lights, trials are being 
made with a revolving reflector erected on Inchkeith 
Island. Credit is due to the author's assistant, Mr. N. 
Wells, who has been superintending this work on the 
island—very often under strenuous conditions. 

The general idea is that a transmitter and reflector 
revolving will act as a kind of wireless lighthouse. It 
is not intended at present for long ranges, but rather 
that revolving reflectors should be erected in position 
similar to those at present occupied by fog signals, 
and be capable of similar ranges, so as to give the position 
to ships during fog when within about 10 miles of the 
danger point. 
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An experimental revolving reflector was erected on 
Inchkeith, and tests were made to s.s. “ Pharos," the 
lighthouse tender of the Northern Lights Commissioners 
during the autumn of 1920. With a 4-metre wave, 
spark transmitter, a reflector of 8 metres aperture, and 
a single valve receiver on the ship, a working range of 
7 nautical miles was obtained. The reflector made a 
complete revolution once every 2 minutes, and a dis- 
tinctive signal was sent every half-point of the compass. 
It was found that this enabled the bearing of the trans- 
mitter to be determined within 1 point of the compass, 
or within 2.8 degrees. 

These results were good, but it was desired to know 
the effect of putting the transmitter lower down at the 
point of the island where ships would pass quite near. 
А new and larger reflector was designed, and erection 
has just been completed. Measured polar curves taken 
recently with the new reflector illustrate very well 
how the beam sharpens up with large ratio of reflector 
aperture to wave-lengtb. 

The best method of giving the direction to a ship 
by means of such a revolving beam requires considera- 
tion. The method being adopted is, the author thinks, 
the most practical one. When listening in a receiver 
to a moderately sharp revolving beam the signals are 
heard only for a very short time. Taking the case of 
such a beam as produced by the 4.28-metre wave: 
supposing it makes a complete revolution in one minute, 
then at 4 miles with the receiver at maximum sensitive- 
ness signals will be heard for 7 secs. every minute. Near 
the limit of range signals will be heard for only about 
4secs. The exact time of maximum signals is not easy 
to determine by ear, but the times of starting and 
vanishing are easy to determine, as the rate of rise and 
fall of the signals is extremely rapid. The time half- 
way between these two times gives with great exactness 
the moment when the beam is pointing to the ship. 

It would be quite possible to arrange to send a general 
broadcast signal when the beam passes through true 
north; then by arranging for the beam to revolve at 
a perfectly uniform rate, the bearing on the ship could 
easily be determined by means of a stop-watch. This 
method is probably the most accurate, but has some 
disadvantages. It entails accurate timing mechanism 
at the transmitter; the use of two waves; and three, 
or perhaps four, receivers on the б as well as the 
use of a stop-watch. 

For the short wave two receivers are required, one 
at each end of the bridge, or one fore and one aft. This 
is necessary to avoid screening by the ship itself. If 
the broadcast wave for giving the time when the beam 
passes true north is another short wave, then two more 
receivers would be required. 

The method provisionally adopted avoids accurate 
timing mechanism at the transmitter and the use of a 
broadcast wave, also the use of additional receivers and 
a stop-watch. On the base of the revolving reflector 
contact-segments аге arranged so that a definite signal 
15 transmitted every half- or quarter-point of the com- 
pass. A distinctive letter is sent every two points 
and short signs mark the intermediate points and half- 
points. When listening-in at the receiver a few short 
signs are heard and one or two letters. The letters 
and signs used are shown on the card. If the letters 
t (—) 1 (--) o (— — —) i (--) t (—) 1 (--) are heard 

By reference to the card the half-way position is 
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between South апа S. 4 West and the bearing to the 
transmitter will be S. } W. 

The apparatus proposed is of a very reliable nature. 
The spark transmitters are very robust, and last for 
vears without attention. The receivers are simple 
valve rectifiers with fixed adjustments except for a 
‘ backing off ’’ potentiometer for dealing with powerful 
signals at close range. The attenuation of these waves 
over sea is so strong that a little experience enables 
distance to be judged by strength of signals, and this 
can be measured by means of the potentiometer. The 
only qualification necessary for a person determin- 
ing the bearing, is the ability to read a few Morse 
signs. 


KEEP COOL. 


Judging from the annexed illustration, which repre- 


sents part consignment of Ediswan ship fans, supplied 


to r.m.s. Majestic, 56,000 tons (the largest liner afloat), 
previous to her leaving Southampton on her maiden 


EL, e tai a! 70 


9 SONS s - 


voyage, we should think that the passengers on this 
giant liner are having a far more comfortable 
happy time than many of their 
friends ashore during the present 
sultry spell. At any rate, one 
can rest assured that the 
Ediswan fans will do thcir best | 
towards that end. 


Sn ED 


THE LONDON ELECTRIC 
FIRM'S ENTERPRISE. 


The accompanying — illustration 
shows a small seachlight on a high 
pedestal, a number of which have 
just been completed Ьу the London 
Electric Firm (Brighton Road, 
Croydon) for use on board ship. 


It is fitted with combined auto- 
matic and hand-feed lamp, silvered 
parabolic glass mirror, front clos- 
ing glass, and elevating and slew- 
ing motions. 

It will be noticed that the 
machine stands very high, but 
this is only one of the many varia- 
tons the Company are continually 
called upon to embody in the 
searchlights which they make- for 
varied requirements. 


с мым, 
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EARLY RECOLLECTIONS OF ELECTRICAL 
ENGINEERING. 
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By ERNEST KILBURN SCOTT. 

My first experience with electric lighting was in 1884, 
at John Fowler and Co., of Leeds, which was the first large 
engineering works to be lighted by Brush arc lamps. Some 
of the lamps were installed at the steam hammer to enable 
the hammermen to work at night, and as the lamps could 
be seen from outside the works, there were many visitors 
to see the new method of lighting. The lamps had glycerine 
dash pots and a pole was kept handy with which to tap 
any lamp that went out and so cause the carbons to feed 
together. I often did this, when in ‘Kowler’s erecting shop. 
The mechanism of the lamp was crude and the friction 
verv considerable and they required the pulsating current of 
Brush arc lighters in order to make them work; they could 
not орк rate on a steady current. Armature cores of the arc 
lighters were not laminated in the early days, and as a 
consequence, after a long run, the pole pieces became hot 
enough for the attendant to warm his coffee on them. 

Three years ago 1 was standing on the platform of a 
street car in Chicago, and happened to say to a friend that 
| would like to meet Charles Francis Brush, the founder of 
the Anglo-American Brush Co. He said, “He is standing 
near vou," so we were introduced and chatted about the 
pioneer davs. He looks much vounger than his age, and is 
still busv on electrical research of a highly theoretical nature. 


From time to time much has been said about the iniquity 
of the first Electric Lighting Act of 1882, but those who 
remember the mad speculation of those times recognise 
that some legislation was necessary. Much of the backward- 
ness shown afterwards was due to lack of real engineering 
knowledge by those in charge. Men trained only in tele- 
graph work and non-technical men exercised considerable 
control over the industry in those days. 


One of the first mechanical engineers to get into the 
electrical business was Mr. Wilson Hartnell, of Leeds, 
well known for his work on steam engine governors. I 
e him in 1886, when he was beginning to instal electric 
ighting in country houses, textile factories and flour mills. 
The last-named readilv adopted the new light because of 
several explosions of fine flour dust being caused by gas jets. 

Wentworth Castle, the country seat of Earl FitzWilliam, 
was one of Mr. Hartnell's first installations, and Sir John 
Barran's was the first clothing factory. Arc lamps were 
installei in the clothing factories and also the textile depart- 
ment of the Yorkshire College, for the purpose of matching 
colours on foggy days. In 1887 I fitted up a Crompton 
focussing arc lamp for Mr. Le Prince, who had invented a 
machine for showing moving pictures. 1 believe this 
machine was the first to do it successfully, but as Mr. Le 
Prince disappeared mvsteriouslv in Paris, in 1890, he did 
not get the benefit of his pioneer work. I met his widow 
in New York City two years аро: She is a member of a 
leeds engineering family. : 

_Althcugh incandescent lamps cost several shillings each 
In those davs, the price per point was not much higher 
than for first-class work of to-day. 


Mr. Hartae!l used Burgin and Crompton dynamos until 
ISSS, when the Chelmsford firm became so busy that de- 
liveries were irregular and so he decided to make his own. 
He calculated the windings, and Mr. Morley (of Cole, 
Marchant and Morley) and myself made the drawings. The 
first machine gave то kw. at 110 volts and 1,000 revs., had 
а gramme armature and the spider and commutator scg- 


ments were of gunmetal. It was the first to be made in 
Yorkshire. | 


Amongst those who called in those days were Mr. Theodore 
Reunert, of Reunert and Lenz, who did mych pioneer 
(Msinecring in South Africa, including the early pumping 
Мапе fcr Kimberley diamond mines. When Cecil Rhodes 
Was consolidating the De Beers Company, Mr. Hartnell 
designed the pumps. Mr. Holroyd Smith, of Halifax, 
Wh» talked incessantly of electric traction, and built 
the first conduit tramway at Blackpool, was a frequent caller. 

Mr. Alfred Swan had charge of the lamp works at Gates- 

ad, where he was assisted by Mr. James Swinburne. Two 
years ago, I met Mr. Alfred Swan at Montclair, New Jersey, 
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and found him hale and hearty at 85 years of age. He 
was largely responsible for building up the incandescent lamp 
business of the American General Electric Company, and 
he is still consultant to that firm. 

In 1889, whilst on a visit to Clark, Chapman and Co., 
I saw the iirst Thomson electric welding machine, which 
had ‘been sent over from Boston, Mass., to the Glasgow 
Exhibition. ‘They had tried to weld the connecting rod of 
a windlass and burnt out the armature of the alternator. 
I suggested blowing some of the air from the Smith's 
hearth fan through the repaired armature and this enabled 
them to do larger work. I was then asked to take charge 
of the drawing office, and thus became acquainted with 
Parsons turbines and dynamos in 1889. In those days, the 
blades of the turbine rings were sawn out of solid rings 
of delta metal, and they had a nasty habit of breaking off 
and stripping a complete ring of blades. 

The dvnamos were designed by Sir Charles Parsons and 
had the straight out drum winding which afterwards became 
almost universal. The head winder told me that Sir Charles 
wound all the first dynamos of each size himself. 

My drawing office was in the dining-room of Park House, 
described by Charlotte Brontë in “Jane Eyre.” Part of the 
house was occupied by the Sunbeam Electric Lamp Co., 
which concern was allowed to carry on, because of Sir 
Joseph Wilsen Swan's dislike of litigation. 

In the early 'nineties, much attention was directed to 
clectrification of mines, and Goolden and Trotter, of Halifax, 
afterwards W. T. Goolden and Co., of London, specialised 
in that work. I had seen their first electric coal.cutter 
running at Bowers Colliery near Leeds in 1888, and, being 
attracted Ьу the possibilities of electricity in mining, took an 
opportunity that offered to join the Goolden firm. 

Н. W. Ravenshaw was the dynamo expert, and he 
designed some of the first bar-wound dynamos for the 
Westminster Electric Supply Company and other power 
houses. I remember he had an odd way of mixing up 
metric and English units in his calculations. Mr., H. J. S. 
Heather, who afterwards did good work in South Africa, 
was in the drawing office. He went out with Goolden plant 
to the Moodies gold mine. j 

Mr. Hurd, who had made compressed air coal cutters 
in Wakefield, joined the firm with his two sons, and intro- 
duced some of the robust mechanical details into the bar coal- 
cutter machines. Lord Durham gave the firm its largest 
order through Messrs. Selbv, Bigge and Co., and I may 
mention that it was one of numerous instances of early 
electrical development being fostered by members of the 
aristocracy. | 

I joined the Brush Co. in 1892 to design dynamos, and 
was surprised to find that, at so late a date, they were 
still making the armature cores of exciters of iron wire 
and attaching them to the shafts by wooden bushings 
driven in between the gramme windings and the shaft. The 
magnets were also of cast iron. I soon changed this to 
a more mechanical design and afterwards got out a complete 
line of bar-wound dvnamos which, after the firm moved 
to Loughborough, were called the Brush-Falcon machines. 

Up to the time of going to the Brush Co., all bearings of 
dvnamos were lubricated by pin-lubricators placed in the 
tops of the bearings. I introduced the loose chain method 
with an oil well under the bearing, and this was the 
forerunner of loose ring lubrication now universal. 

An old soldier who had seen service in the Indian Mutiny 
was in charge of the test bed at the Lambeth works. He 
was a character and used to talk about the fourth dimension. 
lle claimed to be the first to discover compound winding. 

I saw the Mordev alternator grow in size until its mechani- 
cal imperfections became very evident, and sundry break- 
downs at the Сиу of London Station shook * Father Brush " 
to its foundations. About this time, Woof, the winding 
shop foreman, left tho firm and some ten years later I met 
him in the pcsition of superintendent of the electric power 
station in Svdnev, New South Wales. I believe he was the 
first to discover the “agcing of iron” of transformers, by 
noting that the test data of iron losses was different after 


certain early transformers had been in use for some time 
and come back for repairs. 

In those days electric manufacturing firms went through 

cvcles cf prosperity and depression, and Mr. Garcke intro- 
duced the idea of writing down share capital and wiping 
out the “dead wood ' of obsolete patents. Electrical invest- 
ments came to be disliked for a time in the City. 
, One of these upheavals came about in 1896, when Mr. 
1 homas Parker was unwise enough to let Jabez Balfour 
into the Electric Construction Corporation. Mr. Garcke 
undertook the reconstruction, and then “ Parker’s young 
men,’’ Messrs, Rees, Armistead, etc., started up Thomas 
Parker, Ltd. which is now the Rees Roturbo Co. 

I hey left behind at the E.C.C. a tradition for substantial 
work and for getting at results quickly, which, no doubt, 
exists to this dav, for there is a group psychology in engin 
eering works which those who have been in many of them 
may have noticed. The study of group psychology of 
manufacturing works is interesting and important from an 
elliciency point of view. 

In those days, many dynamo designers made elaborate 
calculations to find the sizes of the field windings, and they 
were liable to be put out because of the varving quality 
of iron and steel and by errors in lengths of air gap. 
At the E.C.C. the practice was simplv to partly fill the field 
spoois and then make a test run on separate excitation. 
The characteristic of the machine was thus found, and 
then it was an easy matter to fill up the spools with the 
right sizes of wire for both shunt and series. 

The foreman in the winding shop was a tvpical Welshman 
called Cadwallader, and the works-manager, Jones, was 
a lucky find of Mr. Thomas Parker’s, who, by the way, had 
a knack of surrounding himself with able men. 

The E.C.C. was the first electrical engineering firm to 
regularly employ a chemist; his name was ‘Robinson, and 
he invented the method of producing phosphorus in the 
electric furnace. This patent was bought by Allbright and 
Wilson, and Robinson received some of the purchase money, 
but he ''couldn't carrv corn," and died earlv. 

When I was there, Mr. Buchanan (afterwards Professor 
of electrical engineering at Johannesburg University) was 
the designer. Не had been a student of Lord Kelvin, and 
was very Scottish. Не used to work out calculations at odd 
moments and give important data and instructions on old 
envelopes or any hand bit of paper. On one occasion it 
was a greasy paper bag. 

A quaint personality who came to the E.C.C. in those 
days was Magnus Volk, who ran a weird electrical con- 
traption on long steel legs along the sea shore at Rottingdean. 
Another was Mr. Timmis, whose electric signalling system 
was used on the Liverpool Overhead Railway, the forerunner 
of all electric railwav signalling systems. 

At that time the E.C.C. had the lead in electric traction, 
but they lost it to American firms. The Americans got in 
partly by bold finance, as, for example, when the Central 
London Tube was built and the Underground electrified. 

I afterwards did inspection and testing work for Mr. 
Robert Hammond at the time when he was beginning to 
favour direct current practice, and before he * plumped ” 
for three-phase. He used to spend several nights every week 
on train journevs, and after an occasional week-end at 
home, would bring enough work into the office on Monday 
to keep his staff busy for weeks. He had, to a remarkable 
degree, what the Americans call the " abilitv to sell himself 
well," a very necessary quality for consultants of anv kind. 

At Johnson and Phillips I ran into quite another tradition 
in electrical engineering practice, in part due to Mr. W. C. 
Johnson, part to Dr. Gisbert Kapp, and part to Mr. W. В. 
Esson. lt was one of the first firms where there was апу 
definite programme for arriving at the actual costs of each 
job. Costs sheets were prepared in great detail, but the 
work was partly nullified by the enormous establishment 
charges which were put on. P "DN 

Му principal job was to do the estimating, and as It was 
a rule of the firm never to turn down any inquiry, T had 
much miscellaneous work to do in addition to the electrical. 
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One day an inquiry for picks, shovels and gold-mine plant 
came in, and, thinking to get rid of it quickly. I put in 
a lump sum price very much higher than the plant could be 
bought for elsewhere. We got the order, and it transpired 
that Mr. Johnson had taken shares in the gold-mining 
company. Years afterwards I met an explorer who had 
seen some of the plant in a frozen waste of East Siberia. 
lt appeared than an optimist had assumed that the gold 
formation of Klondyke would outcrop on the opposite side 


of t 


he Behring Straits, but he didn’t find it. 


Mr. Johnson used to give facilities for inventors to try 


out 


their ideas at the Charlton works. In 1896, a chemist, 


Mr. Е. Howles, came with a letter from Мг. Arthur 
McDougall, asking for a supply of alternating current at 
high voltage and a room in which to try out some confi- 


den 
I 


tial experiments. 
helped with the electrical work, which aimed at fixing 


nitrogen by blowing air through an electric arc flame. 


It 


worked, and McDougall and Howles afterwards built 


а small plant in Manchester which, I believe, was the first 
to make nitric acid from the air. 

It was largely through this connection that I became 
associated with efforts to produce nitrates from air com- 
mercially and which has occupied my attention for manv 


vea 


rs, 


One of the most interesting and far-sceing engineers 1 


eve 


r met was "Old Father Brown " the father of C.E.L. 


Brown and Svdney Brown, of Baden, Switzerland. He was 


livi 


ng in Liege when I used to visit there, and told me of 


having mada apparatus for Michael Faraday and how a 
chance meeting with Mr. Sulzer when he was a draughts- 


ma 
Sw 


n in Maudslay Sons and Field caused him to settle in 
itzerland. Brown built up Sulzer Freres, and designed 


locomotives for the Winterthur Locomotive Works, which 
became standard on the Continent. He also laid out the 
naval yard in Italy for Armstrong Whitworth and Co. and 
had a good deal to do with the adoption of Parsons steam 
turbines in Switzerland and Germany. 


— 


Questions and Answers by Practical Men. 
RULES. 


QUESTIONS : We invite our readers to send us questions, preferably on technical 
Problems that have arisen in actual practice. Questions which we consider of 
suficient interest to our readers will either be replied to under '* Answers to Corre- 


for 
the 


s” or replies will be invited from our readers. One shilling will be paid 
the question which we select for competitive replies in this column. 


ANSWERS : 4 fee of 10s. will be paid for the anser which we consider shows 


greatest merit, and 5s. for the one we select as second best. In judging the replies, 


importance will be attached to clearness and conciseness, as well as accuracy. The 
Lacy reserves the right to make no award, or to accept only one reply, if, in his 


the 
ti 


opinion, the answers received do not possess sufficient merit. Competitors desiring 


return of their manuscripts, if unaccepted, should enclose stamped addressed 


Write on one side of the paper only, and if diagrams are sent, draw them on a 


No 


separate sheet of paper attached to the manuscript. Competitors may adopt a 
a de plume," but, both in the case of questions and answers, the competitor's 
reat пате and address must be sent with the manuscript as a guarantee of aood faith. 


correspondence will be entered into with regard to successful replies. The Editor's 


decirion is final. 
‚ Commencing with Question. No. 101, a Diploma of Merit will be awarded to the 


л 


the 


nr „Рон who win the first or second prize the most times during the next twelve 


The words “ Questions and Answers” or “ Q” and “ A" should be placed at 


lop left-hand corner of all letters intended for this column. 


QUESTION NO. 141. 
Would any reader clearly explain to me, with a diagram 


ning the position of the instruments, a simple method 
œ testing the lightning conductors on a church spire or a 
‘ery high chimney 2—** PUzzLED."' 


а f 


QUESTION NO. 142. 
I have been requested to install a recording ammeter in 
actory where the supply is single phase, three wire, 


id volts across the outers. The load is chiefly motors, 
some being 200 volts between outer and neutral, and others 


d 


Ге connected across the outers. Can any reader tell me 
? . . Ы 
ow I can meter this load with one recorder ?—‘‘ S. H. 


ADAMS,” 


( 


Replies to Questions Nos. 141 and 142 must be received 
not later than June 30, 1922.) 
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Reviews of Books, &c. 

[Books noticed in this column will be sent from ELEC- 
TRICITY Office to any part of the world, for the published 
price, plus ten per cent. for postage (minimum 2d.), and 
orders will be appreciated.) 

WIRELESS VALVE Receiver Set. How To Маке Іт. By 
E. К. Spiegelhalter. 8o pp., 24 figs. (Spon. 3s. 6d. net).— 
There is not much in this little book, but what there is, 
is good. Simple instructions are given on the actual con- 
struction and operation of a practical valve receiver set 
in a stvle which will appeal to many amateurs, who will 
appreciate also tbe notes on licences, and the brief time- 
table of some of the principal European stations. Another 
useful] section is that devoted to faults. 


Калар) DicrioNaRv. By J. R. Cameron. 76 pp. Illus- 
trated. (Tech. Book Coy., N.Y. 2s. 6d. net).— The chiet 
merit of this publication is that it goes into the waistcoat 
pocket. As for the “dictionary " part of this publication 
we doubt whether it will make many people much wiser, 
but it may amuse some. Open it where vou will, there 
is something worth reading, e.g., “Dry Cell—an enclosed 
battery used for open circuit work." *'Electricity—an un- 
known power; a powerful physical agent which manifests 
itself mainly by attraction and repulsion; also by luminous 
and heating effects, by violent commotions, bv chemical 
decompecsitions and many other phenomena. The word 
was first used by Dr. Gilbert in England during the Six- 
teenth Century.” “Gap--an opening by breaking or part- 
ing." ''Inch—the twelfth part of a foot. A measure of 
length." “ Reaction—inverse action," etc. We next come 
to notes on the U.S. Radio Laws and Regulations, varíous 
tables and some information on making and operating a 
wireless receiving set, included being a few primitive 
illustrations. 


MAINTENANCE AND КЕРАК OF ELECTRICAL MEASURING 
INSTRUMENTS.—By H. G. Yarrill. 76 pp., 21 figs. (Perci- 
val Marshall. 2s. 6d. net).—There are really three parts 
to this first rate little book ; (a) a lucid explanation of the 
principles of operation of all tvpes of commercial measur- 
ing instruments, (b) practical notes on installing instru- 
ments and maintaining them in service, and (c) notes on 
the causes of common defects and their remedv. together 
with hints on the way to carry out repairs. This is all 
that many thousands of electricians find it necessarv to 
know about instruments so as to carrv out their duties 
efliciently, and as the author has written with meticulous 
care throughout as regards both the information and the 
method of its presentment, we have no hesitation in recom- 
mending the book. 


Клио кок BEGINNERS. Bv J. R. Cameron. — 150 pp. 
Illustrated. (Tech. Book Cov., N.Y. 5s. net.)— Although 
the apparatus referred to is American, that is no reason 
why the book should not sell in this country, seeing that 
only general principles are dealt with. The author is 
apparently writing for the general public, and may there- 
fore be excused for dealing first with electricity and elec- 
trical apparatus generally in a very elementary manner 
before coming to a similar elementary treatment of 
wireless and wireless apparatus. ‘There next follow various 
tables, including the International Morse Code and Con- 
ventional Signals, a list of abbreviations to be used in 
wireless communications, and a “dictionary” of 350 or so 
wireless and clectrical terms. By a statement at the be- 
ginning that “no one knows exactly what electricity is 
s... the author implies that we know what other 
things are. This, however, is absolutely untrue. We 
know quite as much about ''what clectricity is," as we 
know about what anything is—and that is very little. 
However, electricity appears to be a very willing servant 
of man (whatever he is) and Mr. Cameron helps the lay 
mind to understand a little of what it can do in the realm 
of “wireless.” 
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' Various Items. 


Aerials for Wireless —It is possible that many trade readers are 
catering for wireless clients and for good aerials they should write 
the Saxonia Electrical Wire Co., Ltd., at Roan Works, London, 
S.E. 10. They specialise in this line. 

East Midlands Electricity Dist.—A local inquiry is to be held 
in the Guildhall, Nottingham, on July 11; А scheme has been 
submitted by the Conference of Municipal Elec. Undertakings,— 
A joint authority is proposed. 

Partnerships, etc.—1'irms which require more working capital 
shovld communicate with " Otficers' Partnership Guardian,” 
at 116, Victoria Street, London, S.W.r. They have many 
clients anxious to invest in bona-fide undercakings. 


Broadcasting.— To meet the immediate demand for Wireless 
Telephone Receivers, both head-gear and loud speaking type 
and wireless receiving sets for usc under the new Broadcasting 
scheme, Messrs. Automatic Telephone Manufacturing Co., 
have put in hand large quantities of this apparatus of approved 
design and high efficiency, and are prepared to receive enquiries 
and orders, which will be dealt with in strict rotation. 


** The Lead Storage Battery.''— This is the title of à new book 
Which has just been published at 5s. bv the Locomotive Publishing 
Co. [tis a well illustrated work of 162 pages, and deals with 
the subject in à very clear and practical manner. The accumu- 
lators described асе more particularly of the D.P. make, and there 
is no doubt that every user of a D.P. battery will have a direct 
interest in studving this book most carefully. It can be obtained 
through the office of this paper. 


Vulcanized Fibre.—It is announced by the В.О. that a 
committee has been appointed under Part. LI. of the Safeguard- 
ing of Industries Act, 1921, to investigate a complaint by the 
B.E.A.M.A. that vulcanized fibre made in the U.S.A. is being 
sold in the U.K. at prices below the cost of production in this 
country. The first meeting is to be held ор the 20th inst. at 
5, Old Palace Yard, Westminster, S. W.1.. Mr. W. W. Hobson, 
B.O.T., Great George Strcet, S.W.1 is secretary. 


Wireless.—One of the very best books on this important 
subject is '" Robison’s Manual of Radio Telegraphy and Radio 
Telephony.” It is the standard for all naval vessels and ships 
of the U.S. Merchant Marine. It is suitable for amateurs as 
well as for training schools and some thousands of copies have 
been sold in this country. The latest edition contains 307 pp. 
with r4, illustrations and the price is 13s. post free from Messrs. 
Rentell, 36, Maiden Lane, London, W.C. 2. 

Electro-Plating.— eaders who are interested in electro“ 
plating should make a point of studying the eminently practical 
chapter on this subject in the Practical Electrician's Pocket Book. 
It contains a large amount of valuable information, in simple 
and casily understandable form, and as the book also contains 
over 550 pages of useful text, tables and data, it ought to be in the 
pocket of every cleetrician. The price is only 3s. 4d. post 
free from Messrs. Rentell and Co., Ltd., 36, Maiden Lane, 
Strand, W.C.2. 


Smoking Concert.— The members of the National Association 
of Supervising Electricians will hold a smoking concert at the 
St. Pride's Institute, Ludgate Circus, E.C.4., on Tuesday, 
13th inst., at 7.30 p.m. The musical programme will be of the 
usual N.A.S.E. quality, and the evering should be a most 
enjovable one. At this gathering, which will bring the 1921-2 
session to a close, the president, Major T. Vincent Smith, M.C., 
M.I.E.E., who is resigning his office on the ground of ill-health, 
will hand over his duties to his successor, W. E. Highfield, 
Esq., M.L E. E., who has kindly accepted the office of president 
of the N.A.S.E. 


8.Е. Lancs. Electricity Dist.—The Electricity Commissioners 
announce that a local inquiry is to be held at the Town Hall, 
Manchester, on the 20th inst, to determine finally the area of the 
proposed district. As a result of the previous inquiry (held 
jan. r7), the commissioners have formulated a scheme, copics 
of which may be obtained from the Secretary, Electricity Com- 
mission, Gwydyr House, Whitehall, S.W.1. The scheme, in 
its initial stages, does not atfect the chief non-standard system 
now operating in the area (the standard is 3-phase A.C., 50 cycles 
persec.). The new generating stations include the Barton and 
Carrington stations (Manchester Corporation). Ayecroft (Salford 
Corpn.), Chadderton (Oldham Corpn.), Stalybridge (Stalybridge 
Board), Wigan (Corpn.), Kearsley (Lancs. E.P. Coy.), Cheadle 
(Stockport Corpn.), Stuart St. and Bloom St. Stns. (Manchester) 


are among those to be extended, and Dickinson St. (Manchester 
is among those to be shut down. 


British Empire €xhibitien, 1994.—The British Engineer’ 
Association are organising the Shipbuilding, Marine, Mechanie)l 
and General Engineering Section of this Exhibition. The spec 
available is 23%,000 sq. ft. Particulars, plans and forms of 
application will be ready at an early date. Enquiries should іх 
addressed to D. A. Bremner, Dircctor, The Brit. Engrs. Assccn., 
32, Victoria St., S.W. 1. | 


Preston.—The Electricity Committee are making application 
to the Electricity Commissioners cu. their cons.nt to the estab- 
lishment of a generating station and io the borrowing of £410,450 
for the purpose. The Town Clerk has been authorised to take 
the necessary steps in conjunction w'th the Blackburn authority 
for the presentation of a scheme for ihe Mid-Lancashire Electn- 
city District, to the Commissioners at the local inquiry. Tre 
Commissioners have given formal consent to the Corporation 
erecting a generating station at Penwortham having, initially, 
an installed capacity of 20.000 kw. 


* Outline of Science."—Part 14 opens .i.h a beautiful 
illustration in colour of the pipe line supplvir^ the water power 
to the Turbines at the great Aluminium Works at Ninlochlever. 
The text continues the interesting chapter cn "the Chemist ¿s 
creator " with an interesting reference to Ре" п'є discovery cf 
the coal-tar colours. Other subjects are the Distillation of 
Scents from Jasmine, Orange Blossom, Roses, etc., as well as 
the preparation of rubber, the manufacture of paper and the 
fixationiof atmospheric nitrogen. Chapter XNTIJ deals with the 
Science of the Weather and has some first-class illustrations cf 
clouds, rainbows, etc., as well as of the instruments which are 
used for meteorological work. We then come to Chapter XXIV. 
on Applied Science, which opens with the Marvels of Electricity 
and has an excellent illustration of the veteran Thos. A. Ediscn. 
This chapter will inteicst quite a number of our readers. 
The price of this journal is only 1s. 2d. net, and it 1s published 
by Messrs. Newnes. t 

Personal. Mr. A. T. West has resigned his position with 
Pope’s Electric Lamp Co., Ltd., to take up the post of Southern 
and Eastern Counties representative with the Z Electric Lamp 
ard Supplies Co., Ltd., of 73, Newman Street, W.1. Mr. 
G. S. Williams, having resigned his position as Northern manage! 
of Pope’s Electric Lamp Co., Ltd., of Liverpool, has been ap- 
pointed to a similiar position with the Z Electric Lamp and 
Supplies Co., Ltd., at the branch that they have opened at тс, 
Hockenhall Alley, Dale Street, Liverpool. Mr. W. J. May has 
been appointed sales manager and secrc.ary of Pope's Electric 
Lamp Co., Ltd., Elasta House, 5, Arthur Street, W.C.2. 
Mr. А. А. Campbell Swinton, P.R.S., ^MLInst.C.E., M.I.E.E., 
has joined the Board of W. T. Henley's Telegraph Works Co., 
Ltd. Sir William Noble, who has just retired from the position 
of Engineer-in-Chief to the Post Осе, has accepted a seat on 
th: Board of the General Electric Co., Ltd. We understand 
that Sir William Noble proposes to devote his attention mainly 


to the development of the telephone and wireless sections of 


this important manufacturing concern. 


-a 


Trade Notes. 


Users of belting for such machines as automobile fans and 
dynamos, etc., will be interested in leaflets issucd by the Auto- 
motive Products Co. (3 Berners Street, W.1), describing the 
Graton and Knight Auto-duct Link-V patent belting. This is 
claimed to be non-stretching. 

Drv and fluid cells and batteries for the H.T. Circuit of Wireless 
apparatus using Thermonic Valves are fuiiy described in supple- 
ment I. to Catalogue 600 (May, 1922) issued by Siemens Bros. 
& Co., Ltd. (Caxton House, Westminster. S.W. 1). The cells 
are made by the company at their Woolwich works. 


We have received from the General Electric бе., Ltd., a copy 
of a new edition of their Electric Light Supplies Catalogue, in 
which all prices have been revised to pi^sent day level. This 
comprehensive list is replete with illustr..:ed descriptions with 
dimensions, weights and prices of distribrtion boards, cutout 
boards, branch switches, “ H. & Н.” snap switches, wall plugs. 
ceiling roses, lampholders, flashers, etc., in great variety suitable 
for all conditions of service. It should prove invaluable to 
Electrical Engineers, Ccntractors and Ironmongers, 
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RAILWAY ELECTRIFICATION AND SAFETY LIMITS 
OF VOLTAGES NEAR THE GROUND. 

In a recent lecture on “ Electric Traction" at the 
London County Council's School of Engineering and Navi- 
gation, Mr. Theodore Stevens dealt with the risks involved 
in high voltages in conductors near the ground. Accord- 
ing to our esteemed- contemporary, The Tramway and Rail- 
way World, the lecturer quoted the opinion of other Ameri- 
сап and of French engineers from reports submitted to the 
meeting of the International Railway Association held at 
Rome last month. ‘The French decision was that 1,500 
volts is the maximum permissible near the ground, and for 
higher volts overhead construction must be used. 

Mr. George Gibbs' report at the same meeting was quoted 
as follows :— М 

“There are important objections to a third rail being 
used for general eJectrification. 

" Serious consequences increase rapidly as the voltage in 
third rail is raised.. 

“Weighty objections to the use of 1,200 or 1,500 volts in 
third rail. 

“ Impracticable to install it within American railroad 
clearances properly. insulated and protected іп a manner 
which will adequately safeguard the public and employees. 

“ The decision which has been arrived at in England 
Ministry of Trafsport’s Electrification of Railways Ad- 
огу Committee's Final Report, 1921) to allow the installa- 
ton of a 1,500 уе third rail s, presumably, for special 
tases only, and for operating conditions and clearances 
Which do not exist.in America. 

Overhead conductor promises to become standard for 
heavy electric traction . . . provides continuous contact at 
the train over complicated track layouts.” 

The most economical overhead distribution to trains was 
shown, with acknowledgment to the British Aluminium 
Company for loan of lantern slides illustrating the Lake 
Erie an] Northern Railway’s long-span catenary consisting 
"а steel core of strength, and aluminium surround for 
conductivity, thereby doing away with all expense 
for Separate feeders. 

e lecturer, Kavig both American and British experi- 
ence, stated that the small wheels on much American rolling 
‘tock necessitate8Sa_ greater space between third rail and 
running gauge dine than in England, but he knows of 
nothing to warraft 1,500 volts in a third rail near the 
ground either in^England or America. | 


Dancer or Нусн VOLTAGES AT THE SURFACE. 
more important consideration, in his opinion, was 
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that to supply a third rail with 1,500 volts very seriously 
adds to the risk to lives of employees on permanent way 
work, and to any member of the public who accidentally 
gets on the line. Under such probabilities of death the 
higher voltages near the ground, he declared, are not justifi- 
able, even if they were cheaper to install or cheaper to 
operate, but he contended that they are not cheaper, and 
gave estimates in support of his belief, which are below set 
out. . 

In some London tubes, for legal requirements, a fourth 
rail is installed, but the electrical potential is comparatively 
near to that of the running rails, so that to touch this 
fourth rail involves small risk of electric shock, unless the 
person has an unusually weak heart. (The lecturer told of 
one instance when one of his employees got a shock from 
a sheet of iron lving on wet ground, which, on test, showed 
20 volts to “earth.”) 

The lecturer anticipates that the Ministry will make 
rules that will prevent the use of a fourth rail at even 
—боо volts from the running rail in addition to +600 on 
third rail, because with third and fourth rails there is not 
room to carry on the work necessary on permanent way, 
and it could only be a menace to the lives of everyone 
who comes near. 


ADVISORY COoMMITTEE'S REPORT. 

Dealing with the Advisory Committee's report, ‘he 
insisted that it is necessary to apply the tests of practi- 
cability and safety and economy to this committee's advice. 
He finds no evidence in their report that consideration was 
given to the necessity for protecting employees and public 
from unnecessary risks to life from 1,500 volt conductors 
near the ground; no evidence that those officials of the 
Ministry of Transport, whose duties include caring for the 
safety of the public, were called before this Advisory Com- 
mittee in reference to third or fourth rails. They dealt with 
overhead conductors only as stated (page 5, line 55, of the 
report). 

Nor does he find any evidence that the. committee con- 
sidered in detail what is involved in their statement that 
1,500 volts, or a multiple of 1,500, should be permitted 
on a third rail (page 4, lines 26 and 29 of report). 

A three-wire system used to exist in the two parallel 
tunnels of the City and South London Tubes, where each 
tunnel had a separate 500 volt system with a total of 
1,000 volts. The two were separated by such a distance 
that no one could get a 1,000 volt electric shock. 

It seems extraordinary that the committee agreed to a 
multiple of 1,500 volts on a third rail without even wisely 
limiting the multiple. 

It is fortunate for the public that the Ministry, by 
publishing that report, did not sanction anything so liable 
to cause unnecessary deaths as is inseparable from a high 
voltage in a rail near the ground within easy reach of 
anyone. Even trespassers do not deserve sudden death as 
punishment for trespassing ; and no one really acquainted 
with permanent way work will suggest that it is practicable 
to complete within the few hours when trains are not 
running all the work essential on permanent way. 

On one third rail боо volts is fairly safe, but the multiple 
of 1,500 volts filled the lecturer with alarm, and he asked, 
“How could that committee contemplate such a risk of 
life?” Did they consider it? Then why does not the 
report say they did? 

The considered opinion of the Ministry's official, who is 
responsible for the safety of the public, is needed on this 
multiple of 1,500 volts, where anyone can easily get a fatal 
shock from third or fourth rail. 


COMPARATIVE Costs OF USE OF DIFFERENT VOLTAGES. 


Carefully prepared estimates for 600 volts and for a 
multiple of 1,500 volts, based on details of British suburban 
services, show that there is no advantage in cost, and that 
whatever is spent on rendering protection to life by guard- 
ing third, and/or fourth, rail from contact adds further 


304 | ELECTRICITY. JUNE 16, 1922 


— - 


to the disadvantage in capital cost and in maintenance | the Great Eastern Railway Company's suburban lins, 

cost of the higher voltage (as compared with боо volts). His recent public statement in Italy shows his opinien 
Having in Mr. George Gibbs’ report to the International | (which the lecturer quoted) that there are weighty obi 

Railway Association (April, 1922), inler alia, engineering | tions to the use of even 1,200 volts in a third rail. 


details of the Long Island. Railway, “an example of electri- “It is opportune to summarise the opinion of practics 
fication of a compact network of lines, none of which experts on the general problem of railway electrification. 
extend more than зо miles; therefore current distribution “The Advisory Committee’s Final Report, 1921, recog- 
can be made economically by a low voltage system.’ nised the large financial expenditure already incurred cn 

Closely resembling the basis used for the above British the Brighton Railway’s single-phase equipment, and 
estimates, a practical interest was added by giving the | decided to leave it alone. More recently that company 
essential baste values comparatively, as follows :— withdrew a Bill it had deposited for raising more capital 


for electrification. 


Existing Long sis of E-timates ; г 
Т Жаш hors “American, as well as French, experts have decided 


Island Railway. below. 
Route miles  ... .. P до 100 that no higher voltage than 1,500 can be allowed ‘near 
Single track miles — ... is 227 200 plus sidings the ground,’ also that the cost of 2,400 volt—or of 3,00 
Lines extend from terminus... 30 18 miles volt—electrification is in excess of both боо and 1,200 volt 
Motor cars е кк T 494 33% less electrification. These higher voltages are therefore rulei 
Trail cars € d 140 15 more out both on the basis of safety to railway servants and on 
Number of sub-stations РУ 14 16 the basis of economy. 
е р! ү тее: 30,900 КУМ, S ela “The French Government's committee who examined 
Miles between sub-stations ... 4.5 Same Neel санап 2b] Sanda Il otl i еВ 
Maximum trains per дау... 730 5% less electrifications at home and in all other countries publish 
Maximum peak load ... es 34,400 K.W. 15°, more a voluminous report which includes numerous and com- 
Hush hour load b ИИ An 27,500 K.W. parative estimates. Phat report is available partly in 
Dassengers, 1920 к ... 59,134,000 ыша Revue Generale des Chemins de Fer, Paris, Vol. 40, 
Train miles, 1920 ae 27 3,700,000 5094 more PP. 313-352, and in * Institution. of Civil Engineers? 
Car miles, 1920 et ..e 20,400,000 40% more Abstract,’ 226, p. 148, October, 1921. 
Kilowatt hours es er E a “Their estimates prove that ' even. the larger number 
Kelvins supplied, 1920 gat 409039000 18% less of sub-stations for the lower voltage involves less total 
XII 10 mes $e “OOO O00 Pen cost than the higher voltage.” ‘The cost of 1,500 vel 
RUDI SERM in mm ORE ONS Кы Neer locomotives is lower than that of 2,400 volt or 3, voi 
Average speed ... sx we 32 20% slower "ora a ә А Э 
locomotives. No multiple unit cquipments at 3,000 volts 


miles per hour ў ; 4 
are in existence yet. 


“There are only three 3,000 volt electric railways in the 
world. Both usc * overhead’ contact. Locomotives draw 
passenger trains on them. They are the Chicago, Mir 


1922 COMPARATIVE ESTIMATES OF CAPITAL COSTS or ELECTRI- 
FICATIONS OF SUBURBAN RAILWAY (DETAILS ABOVE). 


—-— Prices are given in £ per single track mile. waukee and St. Paul Railroad (U.S.A.), Paulista Railroad 
Voltage Collected. 600 volts. Double 1,500 volts. (Brazil), and the Valparaiso, Santiago (Chile). 

Power-house ... ee ate £6,000 £6,000 “Up to the present electrification has been limited to 
Cables and sub-stations 3s 5,000 2,500 three especial reasons— 

Track work  ... = дЫ 3,000 ‚7,500 (1) Tunnel ventilation not providing sufficient air ћт 

Rolling stock and electrical burning coal and keeping passengers supplied with 
equipment © eee see 15,000 16,000 sullicient oxygen. 

XP a oe ae S (2) Heavy suburban trafic. Within a radius of зо mzies 

£29,000 £32,000 there is no need for more than боо volts, and the 

Advisory Committee's report shows they expected 

Commenting on the foregoing, The Tramway and Rail- London to continue and to extend the already con- 

way World says :-— siderable mileage running at боо volts. 


“In the running of our railways the safety of the general (3) Heavy grades. Regeneration of power from trains 
public, and of railway servants in particular, should always descending is also of value, and for regeneration at 
receive unqualified support before considerations of mere moderate “speeds direct current is essential. 
economy. In justice, however, not only to ourselves but "'Phree-phase regeneration is extremely simple, but onl 
also to the representative list of engincers who composed at speeds above synchronism, which means at speeds higher 
the Electrification of Railways Advisory Committee to the than the same train could run on straight, level track. 
Ministry of Transport, we dissent from some conclusions Reasonable considerations of safety prevent risking such 
stated in the lecture on * Safety,’ with which we deal, at | excess of speed to attain the advantage of money saving 
the length it deserves, on another page. That a report in brake blocks, wheel and track wear. 
is stated to say nothing about the safety of permanent way “The French report tells us where voltages above 1,500 
workers cannot reasonably warrant the suggestion that the might be preferable--note that they say ‘ might be ‘ie. 
Advisory Committee, who prepared it, overlooked any | ‘in special cases where the traffic is light.’ We are 


aspect of the safety problem. satisfied that in such cases the steam locomotive is likely 
To assume that the Advisory Committee were willing to | to continue to be the most economical method. *Speiil 
put even twice 1,500 volts ‘on third, and/or fourth, rails’ | cases’ exist in two feeder lines in ftalv, now being elc- 
is, in mv opinion, unduly reading between the lines of | trified, to save long journeys over electrified lines to take 
their report. We consider where * multiples of 1,500 volts? | steam locomotives to and from distant repair shops. 
were named in their report that no member of the com- “The 3,500 volt overhead equipment from Bury to Hol- 


mittee had any intention that it should be located ‘near | combe Brook on the Lancashire and Yorkshire Railw: ay was 
the ground.’ The Advisory Report states the Committee experimental, and is no longer in existence. 


received a report from Mr. George Gibbs, consulting “The Electricity Commissioners, under their Act, deal 
engineer to the Pennsylvania Railroad and to the Dela. with generation of electricity. Other officials in the 
ware, Lackawanna and Western Railroad, etc., who was Ministry of Transport are charged with providing for the 
chief engineer on the electrification of the "New York City | safety of all of us. We feel confident that they will not 


é э 


Suburban Railway, from which company the Great Eastern permit voltages * within reach of anvone ? which are more 
Railway took its general manager. It is no secret in | «dangerous, or less safely protected, than the 1,200. volt 
London that he also has reported on the electrification of | third rail now in service on the Manchester-Bury line." 
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HIGH VOLTAGE ELECTRIC BELL WITH 
SELF-CONTAINED TRANSFORMER. 


Various forms of electric bells have been introduced 
during recent years for direct connection to lighting 
supply circuits, thus eliminating the need for a low 
voltage bell-battery or a special transformer to serve 
the bel circuits. The bell itself, says Elektrotechnik и. 
Maschinenbau, has remained unaltered, the thick wire 
in the magnet winding being g generally "simply replaced 
by a finer wire. In some instances the general 
arrangement of the parts has been modified, but all 
such bells have involved carrying the high voltage to 
the bell push. The risk thus occasioned to the insula- 
tion of the bell wires and even to the person pressing 
the push is increased by the fact that much higher 
voltages are produced by the make and break of the 
highly inductive magnet coil. In this country we are, 
fortunately, well protected against such risks by the 
strict but necessary Wiring Rules of the I.E. E. and 
alternative or supplementary rules enforced by various 
supply authorities. Nevertheless where such rules are 
not enforced or, indeed, wherever high, voltage bells of 
the tvpe mentioned can be purchased, we must reckon 
upon their being installed by ignorant or unscrupulous 
persons whose sole aim is to save the cost of a battery 
without incurring’ the cost of a step-down transformer. 
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An ingenious solution to the problem is afforded by 
the Kerbaker bell, illustrated in the accompanying 
diagram. The simple electromagnet of the ordinary 
bell is replaced by a so-called magnet-transformer. In 
other words, the transformer, which alone makes it 
safe to take supply from a lighting circuit whilst using 
ordinary bell wire and pushes in the ringing circuits, 
is embodied as part of the bell itself. This is done in 
such a manner that the cost of the bell should be quite 
reasonable. The bell is, of course, suitable only for 
alternating current оре ation. 

The magnetic circuit formed by the iron core 
ABDC is excited by the primary coils on the limbs B 
and C, these coils being connected to the high voltage 
supply at the terminals Z, J. The thick-wire secondary 
winding D is connected between the low voltage ter- 
minds H, K through the spring M and adjustable 
contract screw N as in an ordinary bell. Normally, the 
secondary circuit D is open, the bell then operating 
4s an ordinary transformer and ап e.m.f. of 4 or 5 volts 


being available at the terminals H, K. Under such 
conditions the flux established by the primary coils 
flows entirely through the iron circuit, and there is no 
appreciable т.т. Ё. "between E and F, therefore the 
armature G is not attracted. When, however, the 
sccondary D is short-circuited (or closed through the 
low resistance of the leads) by a bell-push being closed, 
the secondary winding D establishes a back-m.m.f. and 
the lugs E, F are at sufficient difference of magnetic 
potential to attract G, thus opening the contact between, 
M and N. The secondary circuit being thus opened, 
the armature is released and the cycle is repeated, tlic 
hammer meanwhile striking the bell gong in the usual 
way. 

Compared with the use of a separate bell transformer 
and ordinary bell, the new! bell has, it is claimed, the 
following advantages :—Its light load consumption 15 
not more than half that of the separate bell trans- 
former (measured values being 0.2 to 0.55 watt com- 
pared with from о.о to 1.4. watts for a bell transformer); 
the weight of copper in the new bell is about до per 
cent. of the total weight of copper in a separate trans- 
former and standard bell; and the new apparatus is not 
liable to serious heating in event of a short circuit in 
the secondary circuit. The principal dimensions of a 
Kerbaker bell for connection to a 160-volt A.C. system. 
are :—Effective section of соге r.2 sq. cm.; mean 
length of magnetic circuit 12.5 cm.; cross section of 
air gap 4.1 Sq. cm.; air gap length 2 X о.о cm. 
Mean length of turn 7.2 cm. primary and 8.4 cm. 


secondary. Number of turns 2 X 3,000 primary, 475 
secondary. Length of wire 430 m. primary, 40 m. 
secondary. Diameter of wire о.1 mm. primary, 
0.3 mm. secondary. Primary resistance 950 ohms, 


impedance at 42 cvcles per sec. (calculated) 13,220 
light load loss (calculated) 0.14 watt. Weight of 
copper in winding 30 grm. primary + 25 grm. 
secondary; total, 55 grm., compared with 45 grm. in 
an ordinary bell and 80 grm. in a separate bell trans- 
former (125 grm. for the combination). 

In the event of dead short across the secondary ter- 
minals of the new bell the armature remains attracted 
and the magnetic reluctance is then reduced to such an 
extent that the primary current cannot reach a 
dangerous value. In the event of the primary voltage 
increasing to such an extent that the temperature of the 
bell reaches 80? Cent., the strip O of the fusible allov 
melts and interrupts the primary circuit of the 
apparatus. 


AUTOMATIC TELEPHONE EXCHANGES. 

We recently published some information concerning 
the "Relay " Automatic Telephone Exchange installed 
in the offices of the Liverpool Courier and Express. 
This exchange is linked up with the public service ard 
is the pioneer installation in the newspaper world 
giving these facilities. Doubtless other newspapers 
will not be slow to follow the example of the enter- 
prising management of these important Liverpool 
journals, and to all we commend a study of the bard- 
some souvenir of the opening by Sir Wm. Noble 
(late engineer-in-chief to the P.O.). "This souvenir, to- 
gether with booklet No. 28, “Notes on Automatic Tele- 
phony,’ " is published by the manufacturers of the ex- 
change—The Relay Automatic Telephone Co., Lt. 
(Marconi House, Strand, W.C.2). 
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KNOWLEDGE. 


“The proper use of knowledge is in man's keeping, 
and it is his plain duty to use it for the benefit of man- 
kind. ис 
“Knowledge was never intended to be used merely 
as a form of mental adornment or for the external equip- 
ment of what mignt be called the mental fep. Much 
of it has been used for that purpose, and there has been 
too maich mental snobbery in the ranks of those who 
should have shown to all the world that education gives 
to man that sweet reasonableness, balance, judgment 
and kindly indulgence which go to make the relation- 
ship between one man and another more neariy in 
accord with that great commandment, * Love one an- 
other.’ | 

" Our Association stands for the proper use of know- 
ledge—not merely in the materialistic sense, but with 
а full sense of the responsibilities cf civilisation. We 
may deplore many of the products of civilisation, but 
we have some responsibility for them, ənd it is cur 
plain duty to so train the mind of man that he may be 
able to acquire that joy of living which can only 
spring from understanding satisfaction in his work, 
from the feeling that he is definitely creating, definitely 
achieving something worthy of achievement, and some- 
thing in which he can take pride; and from the ability 
to lead a fuller life in his hours of rest and recreation.” 
--Ihe President of the Association of Teachers in 
Technical Institutions (Mr. J. Paley Yorke), in his 
acdress at the recent annual conference. 

| | SERO assy 


PROGRESS IN ILLUMINATING ENGINEERING 


—— 


The annual meeting of the Illuminating Engineering 
society on May 25 was, as usual, devoted to the report 
of the Council for the past session, after which an 
address was delivered by the President, Sir John Herbert 
Parsons, C.B.E., F.R.S. 

The meetings of the Society during the past session 
have covered an exceptionally wide ground, such 
subjects as “The Use of Light in Aerial Navigation,” 
“ Industrial Lighting," “ The Lighting of Public Build- 
ings," and “ The Use of Light in Hospitals," being dealt 
with. On several occasions the co-operation of kindred 
bodies in joint discussions was obtained. The various 
committees of the Society have been continuing their 
work, and there are a number of instances on record of 
attention being paid by public bodies to various aspects 
of illumination. Amongst official reports recently 
issued may be mentioned the Second Interim Report 
of the Departmental (Home Office) Committee on Light- 
ing in Factories and Workshops, the Third Interim 
Report of the M.O.T. Committee on Lights on Vehicles, 
and the official report issued by the conimittee working 
under the Ministry of Health on the Effect on Vision 
of Lights used in Kinema Studios. Another interesting 
event has been the appointment by the Medical Research 
Council of a committee to study the action of light on 
the human body. The Council is also responsible for 
a report on Miners’ Nystagmus, completely endorsing 
the conclusion formed at the discussion of the Illuminat- 
ing Engincering Society in 1920, that this disease is due 
primarily to inadequate lighting in mines. 


The international treatment of illumination has now 
been revived, a series of important papers being read at 
the First Technical Session of the International Illumi- 
nation Commission held in Paris last July, while indus- 
trial lighting is receiving attention from the Inter- 
national Labour Bureau working under the League of 
Nations at Geneva. 

The address of the President reviewed the work of 
the Society from its inception, and pointed out how 
frequently it has been called upon to study the effect of 
light on the human eye. Accurate measurements are 
essential for the trcatment of physical problems, and 
the desien of suitable instruments for measuring illumi- 
nation has proved of immense value in the study both 
of artificial and natural lighting. The value of such 
measurements was also strikingly illustrated in the 
work of the Departmental Home Office Committee on 
Lighting in Factories and Workshops, which has been 
considering the degree of illumination desirable for 
rough, fine and very fine operations. 

Yet it must always be remembered that measurements 
of illumination need to be interpreted in relation to the 
impressions received by the eye. Physicists too often 
forget that the basis of physical measurements is bio- 
logical, for the so-called “ outer world " only exists for 
us in virtue of the sensations it arouses in our bodies. 
Physical measurements are open to the errors of all 
human observations, and in the case of photometry 
there are complex physiological influences at work, 
especially when lights differing in colour have to be 
compared. 

The “personal equation" can be eliminated to a 
great extent by applying the law of averages. The 
kinetic theory of gases is based on a statistical founda- 
tion, and recent investigations have shown that even 
atomic weights, determined with every refinement of 
accuracy, are themselves averages, and that “ isotropes ” 
having almost identical chemical properties, but differing 
in the number of their electrons, exist. 

These considerations illustrate the limitations of 
physical methods and the need for research into bio- 
logical factors. There are many sources of discomfort 
described as “ eye-strain " that have been imperfectly 
studied but enter into such problems as the determina- 
tion of the illumination necessary for various industrial 
processes. Similarly we have the problem of “ glare ” 
so often mentioned at meetings of the Society and 
studied continuously since 1910, on which much still 
remains to be learned. 


8.W. Mid. Electy. Dist. —Thc final inquiry into the scheme 
for establishing an Advisory Committee is fixed for the 29th 
inst., and will be held at the Council Chamber, Council House, 
Birmingham. Particulars of the scheme have been published 
by the Electricity Commission. 

* Amateur Wireless."—^Mr. Marconi has sent a wireless 
message from his yacht in mid-Atlantic to the Editor of 
‘“ Amateur Wireless," the first number of which was published 
on the 7th inst. by the House of Cassell, expressing his “ heartiest 
good wishes for the most complete success ” of the new journal. 
‘Amateur Wireless ” deals with every phase of this fascinating 
subject in a practical, informative and helpful manner, and 
is very well illustrated. Тһе first number contains, among many 
other useful contributions, articles on '' Broadcasting," “ How 
to Start Wireless,” and “ Complete Details of a Cheap and 
Easily Made Receiving Set," and if the standard set is mair- 
tained as we have no doubt it will be, we see no reason why the 
enterprising publishers should not enjoy the benefits of a 
phenomenal circulation, ` 
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The WESTON 
WATTMETER 


Wattmeters possess the following important 
es:— 

Uniform scale. 

Perfectly dead beat. 

Moving system very light, ensuring freedom 
from pivot friction. 

Equally accurate upon D. С. circuits and A.C. 
circuits of any fr equency, power faetor or 
wave form met with in commercial praetice. 

Power eonsumption extremely small. 

Large overload eapacity. 

Temperature rise of 50° will not produce an 
error of 1 per cent. 

They are efficiently shielded, scientifically 
designed and carefully constructed. 

They carry the Weston guarantee and reputation. 


MODFI. 167 


(Interior). 
— Write for full particulars. — 


ESTON ELECTRICAL INSTRUMENT Co., Ltd., 


shone : Audrey House, Ely Place, Holborn, E.C.1. Telegrams t , 


п 2029. * Pivoted, Smith, London. · 
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IN THE COUNTRY HOUSE. 


Country homes, clubs, hotels, etc., in isolated places can 
have all the comforts of Electric Light and Power from 
small, self-contained plants. 


The battery carries the burden of the load on these plants. 
It is the heart, the vitals, the mainstay of the whole system. 


Get the right battery first time. Chloride batteries are 
specially designed for this work. The largest factory in the 
kingdom making Storage Batteries only, and the widest 
organisation for the care of batteries in service is at the 
back of every Chloride battery sold. 


| Y ELECTRICAL STORAGE 
*COMPANY LIMITED: 


Clifton Junction, ) 57, Victoria St., 
Manchester. London, S.W 
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HIGH EFFICIENCY 
LONG LIFE 
EASY TO MAINTAIM. 


LLUD 
ТТТ 


| 
GASFILLED 


Tested & 
Inspected 
in every 
detail of 
manufacture 


Advt. of ENGLISH ELECTRIC & SIEMENS SUPPLIES LTD. 38 39 UPPER TRAMES STREET. LONDON E С. 
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BY INSTALLING 


HART ACCUMULATOR CO., L'^ 
MARSHGATE LANE, STRATFORD, LONDON, Е.15. 


BRANCH OFFICES AT— 


LONDON m ee 36, Victoria St., S. W.r. BiRMINGHAM .. 30, Newspaper House. 

«. 174, Corporation Street. 
GLASGOW ee ee e» 107, Wellington Street. BRISTOL .. 37, Victoria Street. 
MANCHESTER we 4, Victoria Bridge. BELFAST .. 41, Chichester Street. 
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HE lower Wattage Gas- 
filled Lamps are now 
being extensively used for 
Private House, Office and 
Shop Lighting. The higher 
Wattage Gasfilled Lamps are 
ideal for the illumination of 
large areas, public streets, 
stores, display windows, and 
for workshop and factory 
lighting 
WE HAVE ADEQUATE 
SIOCKS OF ALL. TYPES. 


BATTE 


Hart Batteries have distinct advantages over all 

other makes. The superiority of Hart Cells 

is responsible for their extensive use in 

central Stations, Private Installa- 

tions and general purposes 
of all kinds 


IEMEN 


BRITANNIA 
ELECTRIC LAMPS 
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ADOPT THE BEST PRACTICE —— 


RIES 


LOW COST OF UPKEEP 
STEADY LIGHTING 
FREEDOM 
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TO OUR READERS. 


) ELNCTRIOITY is published every Friday, and, if ordered, is on sale at the 
pnncipal Railway Station Bookstalls and Newsagents on that day. It 
has a very large sale tbroughout the United Kingdom, as well as 
iin the British Colonies and Abroad. 


| Questions to which an answer is required must be accompanied by a 


24. stamp for reply. When considered of sufficient interest, the answer 
will probably appear in the paper. 


New advertisementa for the displayed columns and alterations to 
existing ones must reach the publishing office not later than 
the first post Tuesday morning, in order to be in time for the 
үзе of the following Friday. ‘This ls important. Rate quoted on appli- 
cation. Subscription : 173. 6d. a year, 9s. half-year, 48. 6d. а quarter in 
advance, postage prepaid in the United Kingdom and abroad. 


All remittances payable to the Publishers, S. RENTELL AND Co., LTD. 
36-39, Maiden Lane, London, W.C.2. Telephone, No. 2460 Gerrard. 


Current Topics. 


, 


The promised boom in “listening in ” as a popular 
pasume is progressing apace, but its ultimate success 
is based on several factors which the 
general public as well as electrical 
traders will have to discover for 
themselves, perhaps at some expense. Although 
America is as usual well ahead of us in this development 
of the wireless art, thanks to the obstructive tactics of 

oficlaldom over here, the States have treated the 
subject from а broadminded standpoint, and amateur 

listeners-in are afforded ample scope and have much 
choice of apparatus for the exercise of the privilege. 

Whether broadcasting will be equally as popular and 
.uccessful over here depends largely upon the limitations 
‘placed upon the practice by the Postmaster-General, 
„the attitude taken up by certain proprietors of monopo- 
"listic patents, and the freedom accorded to accredited 

and experienced manufacturers of the necessary 

apparatus. 


Broadcasting. 


| " 
! Already rumour is busy with the ultimate decisions 
ofthe P. M.G. on the subject of the type of set permitted, 
the wave lengths, length and height of aerial, and so 
гоп, all of which have a very big influence on the whole 
question, and may conceivably make or mar the success 
-of the scheme. If the Post Office sanction is going to 
be hedged around with all sorts of petty technical 
limitations which render the whole thing farcical, then 
intending listeners might as well wash it out and save 
their money and time. TJincline to the opinion, however, 
_that popular opinion will force the issue, and if the 
‚ Mitial rules and regulations are too drastic to make for 
success, the P.M.G. will get no peace until he has been 
Made to view the matter in a more reasonable light. 
lam only anticipating events on the basis of previous 
experience of the Department's methods in matters of 
lus kind. 


« 


Then as to apparatus. The latest developments in 
wireless are practically a monopoly in this country 
“ull, and although the controlling company has much 
twits credit in the matter of development, it is not too 

, Prone to waive its patent rights in certain details 
, ‘ven to please a very considerable section of the public. 

(n the other hand, one company, however influential, 
b totally unable to cope with the demand for apparatus 
wliich will be required under the new scheme, and, 
unless a reasonable policy is adopted in the matter of 
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patent rights and no advantage is taken of the situation 
to fleece the interested public, the whole thing will 
indubitably prove a wash-out. There must be freedom 
to manufacture, and healthy competition in the design 
and production of apparatus for the purpose. That is 
essential to success. 


One further word of warning to those interested 
and I have done. The boom is already prompting all 
sorts of little makers up and down the country to make 
hay while the sun shines by turning out anv sort of a 
set for receiving, and trusting to the demand and the 
shortage of essentials to secure the cream of the trade 
whilst at its height. This won't do ; after all, there are 
very few firms of repute in the country who are capable 
of manufacturing efficient wireless apparatus, even for 
broadcasting, aud intending buyers would do well to 
see that their apparatus is made by a firm of repute. 
It is pretty safe to say that the leading telephone 
manufacturers are the best judges of what constitutes 
an efficient telephone receiver for wireless, and this is 
one of the most vital components of a broadcasting 
set. Similarly, these firms have most of them had 
some experience during the war in the manufacture 
of other wireless apparatus. The smaller firms in the 
trade can buy from the larger reputable concerns and 
still make an ample profit on re-sale, without any risks, 
and there is no justification. for experimental manu- 
facture on a small scale where the issue is success or 
failure of the broadcasting scheme as a whole. My 
advice then is, buy from the well-known firms, or 
at all events, see that your apparatus is made by onc 
of these firms and bears its stamp or trade mark. 


Already the Great Unpaid are showing their usual 
legislative ability in dealing with the situations likely 
to arise out of the new pastime. А Rhyl hotel pro- 
prietor applied to the local Bench for a ruling whether 
he would require a music licence if he installed a 
listening-in set on his licensed premises. The learned 
clerk expressed the opinion that 1f music were trans- 
mitted and received a licence would certainly be 
required. The applicant was advised to " Wait and 
sce." [suppose this pettitogging issue will ultimately 
have to be fought out at the cost of many more 
thousands of the taxpayers’ money paid for lengthy 
arguments among counsel bricfed for the occasion. 
When will this country be able to handle simple 
problems of this kind without recourse to the most 
expensive procedure and professional advice it is 
possible to conceive ? 


A recent narrow escape from disaster in an aeroplane 
flying at a height of approximately a mile serves to 
direct attention to a very real source 


No More of danger which may conceivably 
Celluloid for have caused some of the previously 
Accumulators. unexplained disasters to aviators. 


When flying at Farnborough a flying 
officer and a wireless operator who was accompanying 
him saw flames coming from an accumulator in the 
machine. One part of the aeroplane had actually 
begun to smoulder when the wireless operator, shiclding 
his body with a coat, threw the burning box overboard. 
The airmen, who escaped with slight burns, then 
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landed their machine successfully. Although not 
definitely stated in the report, there is little doubt 
that the accumulator in question was one of the tvpe 
housed in celluloid containers. These are veritable 
death-traps at the best of times, and possess all the 
elements of.a conflagration. А temporary short 
circuit, or even a persistent sparking, is quite sufficient 
to ignite the highly inflammable material, and once 
set going there is an immediate апа serious flare-up. 
Celluloid, in spite of its transparency, is emphatically 
not a suitable substance for the manufacture of accumu- 
lator containers. Battery makers have the matter in 
their own hands, and for their own reputations and the 
future of the trade, would be well advised to abandon 
its use for this purpose. 


To my esteemed contemporary, the Gas Journal, 
upon its openly expressed opinion on the subject of 
relieving rates out of the profits on 
Congratulations. municipal undertakings. As I have 
emphasised many times in these 
columns, this policy on the part of municipalities is 
absolutely indefensible, and whether the so-called profits 
are made out of gas, electricity, tramways, water, or 
any other undertakings belonging to and managed by a 
corporation on behalf of the ratepayers, such profits 
should be applied to a legitimate reduction in the 
rates charged for the commodity or service rendered 
by the department which has earned them, and not 
to the general relief of the local taxation. It is this 
vote-catching procedure which has done such untold 
harm to all the interests involved in the past. 

The Gas Journal also makes editorial reference 
to a policy which may well be extended to directors 
and shareholders of electrical concerns, viz., the implied 
obligation upon all shareholders or directors of such 
concerns to assist to the best of their ability in furthering 
the business of the undertaking in which they hold a 
financial interest. Few shareholders in any industrial 
undertaking ever worry their heads about how the 
unearned increment they periodically receive 1s come 
by, and the very least they can do, individually, or 
even collectively, seeing that they get their money 
for nothing, is to do a small share in advertising their 
company's goods or activities, as the case may be, 
whenever a suitabie opportunity presents itself. For 
example, if one holds shares in a certain clectric light 
company it is ones obvious duty to extol the merits 
of electricitv as an illuminant on each and every occasion 
that one meets a friend who has not yet been converted. 
Similarly, апа fer contra, if one is a gas shareholder 
well, if he is honest to his dividend earners, there's 
nothing like gas for either heating, or cooking, or lighting! 


1 notice in Lord Northcliffe’s pamphlet on Newspapers 
and their Millionaires that on page I2 he refers quite 
bluntly to the foreign. competition 
which is creeping in, and says that 
general printing will leave England 
if the printers do not mend their 
ways. Most certainly it will. 1 can say quite frankly 
that splendid English book printing is now being done 
in Holland, and as engineers and clectricians have 
suffered heavy reductions in wages, they have not got 


Technical 
Book Prices. 
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the money to pay the high prices for technical bock- 
caused by the high wages paid to the printers. T: 
result is a direct handicap on technical educati 
which is felt very keenly by men who think that the. 
are not being treated justly by their fellow trad. 
unionists. What Lord Northcliffe does not, however 
think of is that the wages paid to the men on the фы 
papers regulate very largely the wages paid in oth: 
branches of the printing trade, and that his “ preaching ` 
about foreign competition and then breaking from th 
Masters’ Federation is not “ practice " which is hkeh 
to help England to face such foreign competition. 
ELEKTRON. 


ELECTRICAL INSTALLATION WORK—GRADE |. 


SOLUTIONS TO THE QUESTIONS SET AT THE 1021 
EXAMINATION OF THE CITY AND GUILDS OF LONDON 
INSTITUTE. 


{Continued from page 265.) 

О. 13.—Make a diagram of a house floor with wox 
joists, and show the method of fixing that you woul! 
provide for the ceiling hook of а very heavy ani 
valuable electrolier. | 


А. 13.—Fig. 2 shows a simple method of providing 
for the fixing of a heavy electrolier. 
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The installation is supposed to have been carried out 
with screwed tube, and in the figure we see a j-inch 
tube passing under the flooring boards and terminating 
in a stop-end box with a back outlet. 

This box is supported on a piece of 14-inch wood, 
which, in turn, is supported on two similar pieces of 
wood which have been securely fixed to the joists mM 
the position shown. 

From the back outlet of the box: a piece of tube i5 
carried down through the ceiling, its end being screwed 
to take the block and ceiling hook. — 

The advantage of having a box in the poston 
shown is that the fitting wires of the electrolier can 06, 
conveniently connected, bv means of connectors, to th, 
V.I.R. cables in the box. | à 


О. 14.—What is a galvanometer, and how does it 
work ? i 
А. 14.—A "galvanometer " is a special type off 
galvanoscope, a galvanoscope being an instrument t% 
detect the presence of an electric current. Althous 
this instrument can be made to detect the presence 
very small currents it сап only be used to measure 
currents after it has been calibrated. When this ! 
done it is spoken of as a galvanometer. | 
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A simple type of instrument is one in which we have 


freely suspended needle placed at the centre of a coil 
wire, the plane of this coil being so placed that it 
incides with that of the magnetic meridian. Under 
ese conditions the freely suspended needle, the coil 
wire and the magnetic meridian, will all be in one 
апе. | 
If now we send a current of electricity through our 
il another magnetic field will be set up, this latter 
ing at right angles to the plane of the coil. The 
sult of this will be that our needle is being acted on 
: two forces, that due to the current in the coil, which 
ill tend to set the needle perpendicular to the plane 
the coil; and, secondly, the “earths " field will tend 
‚ keep the needle in its original position. The 
flection will, therefore, depend upon the relative 
agnitude of these two forces, one being termed the 
»fecting force and the other the controlling force. 
A very much better type of galvanometer is one in 
hich a permanent magnet is used instead of the 
earths '' field, and a fine freely-suspended coil of wire 
|! place of the small magnetic needle. This type 15 
nown as a moving coil galvanometer, and its great 
dvantages are that it can be made so that its deflections 
re directly propoutional to the current flowing in the 
ne coil, and also that it is practically dead-beat. 

(To be continued.) 


HREE-PHASE ARC FURNACES FOR MELTING 
| COPPER AND COPPER-ALLOYS. 


Extensive experiments were conducted some years 
goin Germany (says Elektrotechnik u. Maschinenbau) 
1 the melting of metals in trough-type induction fur- 
‘aces. These trials gave unsatisfactory results owing 
о "pinch-effect," which was particularly serious in the 
ase of charges of high electrical conductivity. Tests 
vere not made with arc furnaces, because the arc fur- 
iaces used for steel at that time were not suitable for 
^on-ferrous metals. Research was prosecuted actively 
п America, however, with the result that successful 
urnaces for non-ferrous metals were soon evolved, and 
vithin a few years more than доо electric furnaces of 
hat type were in use. Probably crucibles and flame- 
wated furnaces will ultimately be supplanted com- 
letely by electrical furnaces in this field. 

In America single-phase melting furnaces are used 
most exclusively, but the furnace here described was 
^olved by E. F. Russ to operate on three-phase supply 
and thus conform to the requirements of Continental 
practice. The furnace can be operated single-phase if 
preferred, but it is generally much better to use it as 
a three-phase furnace, the load being then completely 
balanced. It is claimed that this furnace is the frst 
one to conform with this very desirable condition. The 
power factor is from 0.85 to o.g5—i.e., much higher 
than that of induction furnaces, and this is another 
'mportant advantage. 

As shown by the figure, the three electrodes produce 
ап arc at about the centre of the furnace, whence heat 
5 radiated uniformly in all directions. According to 
the nature and condition of the charge, the melt is 
completed in from 35 to 60 minutes. To reduce the 
loss of metal, the cylindrical furnace is set in rotation ; 
the loss does not exceed 1 per cent. in the case of 
tombac and bronze and 2 per cent. in the case of brass, 
compared with losses of 5 per cent. in crucible furnaces 
and 8 per cent. to то per cent. in flame furnaces. A 


further advantage of rotating the furnace is that the 
metal is mixed thoroughly, and is therefore of uniform 
composition when poured. 

The complete lagging of the furnace makes for high 
thermal efficiency and long life of the lining d; also, 
the relatively cool metal comes into contact with all 
parts of the lining in turn, and thus prevents rapid 
deterioration due to overheating by the arc. According 
to the metal melted, a lining lasts from 400 to 800 
melts. 
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One electrode Cr enters the furnace horizontally 
above the tapping vent. The other two electrodes are 
introduced through the charging door (which can be 
renewed easily when necessary), and are inclined so as 
to produce the arc at the centre of the furnace. By 
varying the length of the arc a considerable degree of 
heat control can be obtained. Rotation of the furnace 
is effected by a small electric motor, which drives, 
through spur and worm gearing, the four rollers.g on 
which rest the roller hoofs f of the furnace. If the 
metal is not to be poured in one lot, it is sufficient to 
turn it so that the outlet comes above the molten metal 
when it is desired to stop pouring. The furnace 
rotates but slowly, so that the electrodes can be 
regulated by the hand-wheels and spindles provided 
for the purpose. Actually little adjustment of the elec- 
trodes is required during operation, the consumption of 
electrodes being only o.8 to 1.5 kg. (1.75 to 3.3 Ib.) 
per ton of metal melted. 

The main advantages of melting copper in a furnace 
of this type are the small loss of metal sustained, the 


avoidance of overheating and the elimination of 
sulphur, absorption of which results in serious 
deterioration of copper melted in flame furnaces. The 


reduced labour costs, the saving in crucibles, and the 
saving in metal combine to make the electric furnace 
cheaper than other types, even when electrical energv 
is expensive. The health of the workmen benefits 
materially by the absence of metallic fumes from the 
electric furnace. 

The Russ furnace is made in sizes to hold 0.5, 1.0, 
r.5 or 2.0 tons of metal, and from eight to ten melts 
can be made per working day. According to the com- 
position and physical condition of the metal, the energy 
consumption is from 250 to 450 kw. hours per ton of 
metal melted. 


——— ———-————— 


inst. of Metals.— The first meeting to be held in South Wales 
is fixed for Sept. 20, 21, and 22, at Swansea. There will be 
papers, visits to works, social functions, etc. Any readers 
of this journal desirous of obtaining membership should com- 
municate with the Secretary, at 36, Victoria Street, S.W.r. An 
election will take place on July 13. 
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Questions and Answers by Practical Men. 


RULES. 


QUESTIONS : We invite our readers to send us questions, preferably on technical 
problems that hare arisen in actual practice. Questions which we consider of 
su ficient interest to our readers will either be replied to under * Answers to Corre- 
spondents ” or replies will be invited from our readers. One shilling will be paid 
for the question which we select for competitive replies in this column. 

ANSWERS: A fee of 105. will be paid for the answer which we consider shows 
the greatest merit, and is. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, от to accept only one reply, if, in his 
opinion, the ansirers received do not possess sufficient merit. Competitors desiring 
the т of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt a 
* nom de plume," but, both in the case of questions and answers, the competitor's 
real name and address must be sent with the manuscript as a guarantee of qood faith. 
No correspondence will be entered into with regard to successful replies. The Editor's 
decision 1s final. 

Соттепгіп with Question No. 101, a Diploma of Merit will be awarded to the 
sir о petitors who win the first or second prize the most times during the neat twelve 
months. 

The words “ Questions and Answers” or * Q” and “ A" should be placed at 
the top left-hand corner of all letters tntended for this column. 


QUESTION NO. 141. 

Would any reader clearly explain to me, with a diagram 
showing the position of the instruments, a simple method 
of testing the lightning conductors on a church spire or a 
very high chimney ?—“ PUZZLED.” 


QUESTION NO. 142. 

I have been requested to install a recording ammeter in 
a factory where the supply is single phase, three wire, 
400 volts across the outers. The load is chiefly motors, 
some being 200 volts between outer and neutral, and others 
are connected across the outers. Can any reader tell me 
how I can meter this load with one recorder?—'* S. Н. 
ADAMS, 


(Replies to Questions Nos, 141 and 142 must be received 
not later than June 30, 1922. 


Answers to Questions. 


QUESTION No. 133. 

] have a three phase, 20 h.p., 29 ampere, 25 cycle, 525 
r.p.m. induction motor which has just been rewound. This 
motor was connected to the supply through a star-delta 
switch. When it was switched in “star,” the rotor com- 
menced to rock like a pendulum and blew the fuse. The 
windings test O.K., and the armature winder cannot tell 
me what the fault is. Can any reader assist me?— A. 
HOLMES.” 

REPLY TO QUESTION No. 133. 

The second prize (5s.) has been awarded to “D. J. 
Wilson," for the following reply :— 

In such cases as this it is advisable to commence 
at the source of supply and work forward, testing 
thoroughly at every stage. 

The symptoms suggest that the machine is on two 
phases which may be caused by à connector being 
broken in the switch, or perhaps taken off and been 
overlooked. The phase connections may also be faulty, 
but this will be dealt with in due course. 

Now by designating the line leads Л.у, L4 and Lg 
and using a voltmeter or bank of lamps in series test 
across 

LL, to L,, 

L, fo Ls, 

La to Ls, 
at thc live side of the fuses. If these are of thc “7” 
type, a bell and ‘battery or similar apparatus must 
be used to test rather than go by appearances. Саге 
must also be taken that the fuse cartridges are gripped 
when reinserted, anv doubtful one should have a brass 
washer placed in the tap before screwing up. 
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From the fuses we next test the line side of the Мм 
Delta switch, using the same notation and шей! 
as before. All being well here, we next trace out the 
lines from the starter to motor, say, by making са 
line part of a lighting circuit ; or, by the use of th. 
meggcr. While doing this each line may be tested for 
carth, and it is advisable to attach a label to the end: 
of each line which should be designated 


A,— А,, 
В,— B, 
C, —- Cı 


The motor should now be phased out by testing 
for continuity of the windings, care being taken when 
testing cither motor or line that all leads are uncoupled. 

Having found the two ends of cach phase winding, 
designate the start of one of them А, and its finish 4,. 

The starts of the windings may have been markcd 
by the winder with, say, dabs of paint orstring binders, 
and in this case they will be easy to distinguish from the 
finishes. 

Following the lead marked A, we find the start о: 
the coil immediately above it (or below) and attach 
to it the label B,, and to the start of the next coil above 
(or below if below was taken before) fix the label С; 
to the other ends of these phase windings the lab: 
D, and C, must be attached, care being taken that Б, 
corresponds to J. 


It is immaterial whether starts or finishes be term 
Ay, ctc., so long as the current flows in the same direction 
in all three phase windings. Connect the starter te 
motor leads at the motor end, leaving the labels on 
for future reference. 

Next examine the switch contacts and replace er 
file up all defective ones. Test the overload coils 
and ammeter for continuity (if fitted) and place the 
switch in the delta position. Now note the contacts 
that are bridged together and connect the starter to 
motor leads so that 

A, meets Су, 
A, meets Bo, 
and Б, mects Co, 
when the switch is in this position. With most switches 
if the connections are O.K. when the switch is in delta, 
they will be in order on the star side but should always 
be checked. 

Now try to run the motor, taking the driving bt 

off, if it is not fitted with a clutch or loose pulley. 


If she runs up,all well and good; if not, test witha 
bank of lamps at motor terminals by fixing lamp 
leads on motor and “ dabbing" the switch in. l 
O.K. here then the motor must be suspected and the 
starts and finishes of the windings must be examined, 
even to the extent of untaping them right back to the 
coils. At the same time note whether any coils afe 
reversed either by winding (chain winding assumed! 
or connecting, and, if so, remedy same. See that the 
motor is frec to turn, shaft ‘not bent, and rotor nut 
fouling. 

Since the fuses arc in circuit at starting thev should 
not be too light, but, at the same time, better light 
than heavy if overload coils are not fitted. If it be 
necessary to reverse the direction of rotation, then this 
must be done at the lene side of the switch and net 
at the motor terminal block.—''D. J. М№пѕох.” 
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Correspondence. 


i opinions reseed 
seen rukributore, er doct he neosmarily identity: himself With 
eir views. 

To the Editor of ELECTRICITY. 

Dear Sir,—I much appreciate your observations in last 
еск ‘* Current Topics," particularly Mr. Christie's plea 
эт lower prices for electric supply. 

| have the disadvantage of living in a district where 
lectricity costs 1s. a unit—a price which I do not remember 
eing charged even in the old days when electricity was the 
wh man's. luxury. 

The result of these high charges is that I have cut out 
he long-burning lamps and have reduced the candle power 
f all the others. I have also cut out the use of the electric 
ill, toaster and water heater, and restricted the use of the 
есте iron. to as few hours as possible. Such high prices 
feat their own ends. 

In addition to the foregoing I always delay paving my 
ill until the supply authorities threaten to disconnect me. 
These are the only effective protests I can think of against 
(scale of charges which I think are without parallel in 
he whole of the United Kingdom. 

[ am glad, therefore, that vou have raised the question, 
ind I hope vou will allow me space enough to second the 
wry interesting remarks of your friend ELEKTRON. 

Yours faithfully, 
A THAMES VALLEY CONSUMER. 


IHE CIRCLE OF SCIENTIFIC, TECHNICAL AND 
TRADE JOURNALISTS. 


А good deal of useful work has been done by the 
rele of Scientific, Technical and Trade Journalists, 
specially during the years that have elapsed since Mr. 
aaster took over the chairmanship in 1914. During 
‘he war, in common with other bodies, it found itself 
obliged to restrict its activities somewhat, but there 
as been a general feeling amongst members that the 
Ame is now ripe for the resumption of normal work. 

Accordingly a reunion was arranged at the Hall of 
ihe Institute of Journalists on May 30, when about 
thirty members and friends gathered for an informal 
liner. In the subsequent discussion there was a 
sencral recognition that it has a useful future before it, 
and Mr. Gaster, who presided, proposed the formation of 
à small committee to make arrangements for events of 
interest in the immediate future, and prepare the ground 
lora general mecting in September next. It was agreed 
that this should be donc. 

Subsequently Mr. Percy L. Marks read an intcresting 
paper on the duties of secretaries. There were, he 
jointed out, secretaries and secretaries, but his remarks 
applied mainly to those associated with scientific and 
technical bodies, who frequently do most useful and 
arduous work, which does not always meet with the 
recognition it deserves. Apart from the necessary 
exercise of tact in dealing with too impetuous members 
^f council, secretaries are often called upon to exercise 
educational functions in answering professional queries 
(f members and finding information for them. This, 
of course, is often a tax on a secretary's time, and it 
I*quires a strong sense of duty to deal faithfully with 
continual enquiries of this nature. 

Another duty of secretaries consists in furnishing 
Information about the work of the bodies with which 
they are associated to the technical Press. Only the 
hard-worked editor knows the difference it makes to 


receive information in a condensed and readable form, 
instead of bulky reports and documents that require 
detailed study to extract the kernel. Unless he is 
devoted to his work, sometimes a secretary’s lot “is 
not a happy one." But if he realises how great an 
influence he can actually exert, and that his work is 
essentially constructive, he has his consolations. 

Before the meeting broke up there was one other 
matter of great import to technical journals discussed— 
namely, postal rates. The following resolution was 
passed unanimously :—'' That no trade newspaper 
posted abroad shall have any postal advantage over a 
similar journal posted here, and that the British pro- 
duced and posted newspaper issued fortnightly or 
monthly shall be placed on the same postal footing as 
its weckly contemporary, as 1s the case in every other 
country.” 

The chairman undertook to bring the resolution to 
the notice of the Postmaster-General. A vote of thanks 
to Mr. Gaster for his services to the Circle terminated 
the proceedings, and it was generally agreed that the 
evening had been a most successful and agreeable one. 


DOMESTIC WATER HEATING BY ELECTRICITY. 


PROMISING DEVELOPMENT. 


To Mr. N. Russell (E. S. Russell and Co., 243, Great 
College Street, Camden Town, N.W.r) is due great 
credit for the development of a system of combined 
lighting and water heating to give practically a тоо per 
cent. load factor with low installation costs. Further, 
Mr. Russell has received excellent support from the 
Shoreditch Borough Council, who are to be commended 
for their foresight and enterprise. 

Briefly the system consists of diverting current con- 
sumed bv the lamps to another circuit instead of 
actually switching it off, and putting it to a useful 
purpose during the whole of the timc ; the purpose for 
which it is at present used being the heating of the 
watcr. 

The water heater has been designed so as to operate 
in conjunction with lighting supplies. The heating 
element is in three sections, loaded, say, for example, for 
a total of 90 watts made up as follows : 40, 30 and 20 
watts. 

To fit in with this, the wiring for a three-roomed flat 
would be arranged as follows : living room, onc 40-watt ; 
bedroom, one 30-watt ; kitchen, one 20-watt lamp. 

The lamps would be connected with the relative 
sections of the water-heater element, and byan arrangc- 
ment of two-way switching current up to a limit of go 
watts can be divided between water heater and lighting 
circuit, or it may be all lighting or all heating, as desired. 
If extra lights, such as passage or bathroom, are required, 
this can be arranged without exceeding the predeter- 
mined total consumption in a simple manner. 

Whercver necessary, to prevent the allowed consump- 
tion being excecded, a current limiter, which would give 
warning if more lights were on than should be, is intro- 
duced into the circuit, but this only occurs in systems 
where a large number of lamps and only a small constant 
load are desired. 

The water supply is obtained direct from the house 
water mains, and is controlled by a ball valve, inside 
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the heater. This valve is, in turn, controlled by an 
ingenious device which is connected to the draw-ofi 
tap in such a way that cold water is prevented from 
running in while hot is being taken out, and it is only 
when the tap is shut off that cold water is admitted. 

The water container, as at present designed, holds 
about 4} gallons of water, which reaches a temperature 
of 140 deg. F., but larger sizes may be made to order. 

A supply of hot water can be had at any time, since 
even when all current is diverted from the heater and 
consumed in the lighting circuits, the heater is so well 
lagged that the water keeps hot for some hours. 

In the present example, if current is not wasted in 
the lighting circuits, a supply of at least 30 gallons of 
hot water would be available per week. 

Based upon power rates at 100 per cent. load factor, 
the charge works out about 2s. per weck for the above 
service, and even less in some districts. This charge 
would, of course, be proportionately greater for larger 
dwellings with more lights. 

The above represents a simple case, but the system 
can be,and has been, extended to fit cases in which a 
larger number of lamps are in use without difficulty ; 
for instance :— 


Living room .. .. I 40-watt lamp .. 40 watts. 
4 bedrooms .. 4 20 „ lamps .. 80 ,, 
Kitchen I 20 , lamp ..20 ,, 
Passage I 20 , ze ce DOr 135 
Bathroom I dO. зый же 209 уу 


Totali8o  ,, 
| The total constant consumption in this case was fixed 
at IIO watts, which could not be exceeded, energy being 
consumed by the water heater while the lamps were out. 


—— 


BRITISH TRADE SHIP. 


In view of recent announcements of a projected voyage 
round the world by the steamship Orontes, renamed 
British Trade, confusion has arisen between this voyage 
and that arranged by another vessel under the auspices 
of British Trade Ship, Limited, of which Earl Grey 1s 
chairman. | 

The Orontes, or British Trade, has no connection 
whatever with British Trade Ship, Limited, whose 
proposal is to build a special ship for the purpose of an 
exhibition, and send her round the world in 1924. 
The intended voyage of the Orontes follows very 
closely the itinerary sketched out for the British Trade 
Ship, but Earl Grey and his co-directors of British Trade 
Ship, Limited, desire to make it clear to intending 
exhibitors on the Orontes (or British Trade) that British 
Trade Ship, Limited, is in no way responsible for any 
arrangements in connection with the Orontes voyage. 


s Outline of Science.""—Part 15 of this interesting serial 
(Newnes, Is. 2d. net) is an eminently electrical issue, and is 
sure to appeal to our readers. It deals descriptively with the 
generation, distribution and application of heavy electric current. 
for power purposes, and has some remarkably good illustrations 
of central stations, machines, storage battery rooms, railways 
and other items. Section XXV. covers Wireless Telegraphy 
and Telephony, for the latter of which there is such a sudden 
craze, while Section XXVI. takes us in imagination into 
the sky and tells us about flying and the early attempts at air 
conquest. Altogether a very readable issue. 


ELECTRO-FARMING. 


The question of the application of electricity to 
farming operations was further considered at a recent 
meeting of the I.E.E. (Irish Centre) and the Dublin 
Royal Society held in Dublin. Mr. К. Borlase Matthews 
read his Paper on the subject, and in dealing with the 
question of load factors, stated that the farmer would 
he (and is already in many parts of the world) a very 
good customer, as for twelve hours a day, if given sound 
technical advice, he would be using an average of 3 h.p. 
with a maximum demand of 5 h.p. on farms where 
electric ploughing and cultivation was not in operation. 
For the latter, the author was developing a system 
whereby the maximum load should not exceed 12 h.p. ; 
the basic idea being to utilise machinery for which the 
current demand over the whole day, weck by week, 
would be fairly constant, instead of employing large 
machines which took considerable power over short 
periods. 


COPPER-CADMIUM WIRES FOR TRANSMISSION 
LINES. | 


Alloys of copper with cadmium, says a writer in the 
Electrical World, are practically unknown to the average 
electrical engineer, though they possess valuable properties 
and are especially useful where higher tensile strength is 
required than can be obtained in hard-drawn copper. Onis 
a small percentage of cadmium is used; indeed, il the 
cadmium present exceeds 1.2 per cent., the bars cannot be 
hot-rolled without cracking. The addition of cadmium up 
to a maximum of (say) 1.1 per cent. hardens the come 
and gives a great increase in tensile strength with less loss 
of conductivity than is experienced in any other known 
alloy of equivalent tensile strength. For instance, taking the 
tensile strength of hard-drawn copper as 62,000 lb. per 54: 
in., and the conductivity as 100, the addition of 0.4 per cent 
of cadmium raises the tensile strength to 67,000 lb. per 
sq. in. and reduces the conductivitv to 96.3; whilst tre 
addition of 1.1 per cent. of cadmium raises the tensile 
strength to 100,000 Ib. per sq. in. and reduces the conduc 
tivity to до per cent. Comparing these figures with those 
for other high-tensile wires, we find that a silicon-bronze ¢ 
strength 110,000 lb. per sq. in. has onlv 45 conductivity 
(copper 100); a phosphor bronze of strength 101,000 10. ptr 
sq. in. has 26 conductivity; and a high-carbon steel of 
strength 125,000 lb. per sq. in. has only r1 per cent. thc 
conductivity of copper. The advantage of the cadmium 
alloy as a material for long spans in transmission lines 15 
obvious. - 

Due to the fact that cadmium boils at 778° C., some 300" 
C. below the melting point of copper, a patented method 
has to be used to make the alloy. It is found that a his? 
cadmium alloy containing from 30 to 7o per cent 0 
cadmium can be made without much loss of cadmium, and 
bv adding this alloy to molten copper the desired low 
cadmium allov can be made satisfactorily. 

The alloy wires are somewhat harder and stiffer than 
wires of pure copper and thev show only slight signs 0 
softening after half an hour at 260? C. (in the case of the 
т.т per cent. cadmium alloy), whereas copper wire thus 
treated becomes dead soft. | 


НИЦИТЕ аа 


Faraday Ноиѕе. The Summer Term issue of the Journal Be 
particulars, examination results, list of students and doms ' 


past students, etc., as well as various engineering notes, revie 
of books, ctc. 


. 
— 
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Reviews of books, &c. 


[Books noticed in this column will be sent from ELEC 
TRICITY Office to any part of the world, for the published 
price, plus ten per cent. for postage (minimum 2d.), and 


orders will be appreciated.] 


ELEMENTS OF DIRECT CURRENT ELECTRICAL ENGINEERING. 
by н. F. Prewman and G. k. Condliffe. 219 pp. 146 Figs. 
(Pitman 7s. 6d, net.)—There are already so many books on 
the broad subject ot electitcal engineering that one regards 
with suspicion any addition to the number. In the present 
case, however, the authors have a definite object in view, 
namely to bridge the gap between elementary text books 
anng with magnetism, Ohm's law, etc), and the advanced 
books which deal with the design point of view. ‘Within the 


space at their disposal they have fulfilled this aim in a 


satisfactory manner. Supplemented ‘by suitable lectures, the 
bk should be very useful to second-year students at 
Unwersities and technical schools. 

Beginning with a chapter on units and the laws of 
magnetic helds and circuits, the authors go on to a quantita- 
te treatment of the principles of induced currents and the 
measurement of quantities associated therewith. The 
capter оп electrompgneusm deals with magnetisation 
curves, hysteresis loops and magnetic testing : it is clearly 
Mitten and well illustrated. The next chapter on instru- 
ments is good so far as it goes, but this is not very far in 
about 20 pages. The chapter on storage batteries is good, 
and contains a number of points which are often omitted 
in text books, 

The dynamo, its excitation and magnetic circuits, commu- 


| uton and armature reaction, losses, and operation occupy 


ive of the best chapters in the book. These chapters do, 
we feel, provide a satisfactory introduction to the higher 
problems of design which are dealt with in more advanced 
waks. After these chapters, the D.C. motor and certain 
auxiliary machines are dealt with sufficiently in one chapter, 
and the final chapter is devoted to brake and electrical tests. 

The hook contains a useful selection of examples and can 


. berecommended. The general production is excellent except 


asteyards the few reproductions of photographs, which are 
poor, and seem to serve no useful purpose. 


TRIENNIAL REPORT OF THE HYDROELECTRIC SURVEY or 
Ista, By J. W. Meares. 200 pp. Plates. (Published bv 
Superintendent Government Printing, Calcutta. 4 rupees.) 


. ~though nominally a blue book, the triennial report of the 


hdro-electric survey of India, with a preliminary forecast 
of the water power resources of India, may actually claim 


тапк as a valuable text book on the principles underlying 


the assessment of water power and the various methods 
watlable for developing hydro-electric power under stated 
conditions. The technical and administrative notes on the 
gral basis and estimation of water power; the varieties 
et hydraulic lay-out; rainfall and the run-off from catch- 
ments; the interrelation of load factor and water storage ; 
Omparisons between hydro-electric and steam power, etc., 
ору about one-fourth of the volume. The remainder of 


`- the report is devoted to notes on the water power schemes 


' 
, 


investigated or located in various parts of India. From an 
ara of about 1,800,000 sq. miles there have ‘been collected 
data concerning 190 hydro-electric power sites which should 
Meld at least. 1,195,000 kw. minimum continuous power. 
Another 83 sites awaiting further investigation will probably 
yield 1,100,000 kw., and it is estimated that the probable 
minimum continuous water power available in India is 
about 54 million kilowatts on absolute minimum flow. The 
Probable power available for maximum development comes 
to the enormous total of 12,680,000 kw. These figures 
are believed to be conservative estimates, and there are 
doubtless many sites as yet unknown, so that there can 

no doubt that there is ample water power in India for 
all the needs of that country, and an enormous market for 
vdro-electric machinery and other equipment lies ready 
for British firms. Already a number of firms have sent 
their representatives to investigate the market, and those 
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who cannot afford this very desirable step should at least 
purchase and study this excellent report. 

The maps and phoiographs included in the volume add 
greatly to its interest and value, and the report is through- 
out written in a most readable style. Аз previously indi- 
cated, it should be very useful to students as well as to 
those for whom it is primarily intended. 


INpucrioN Соп, Drsics. Ву M. A. Codd. 238 pp. 13 
plates. (Spon, 21s. net, 21s. gd. post free.)—In view of the 
great and increasing importance of the induction coil in 
X-ray work and in wireless telegraphy, etc., it is, as the 
author points out, highly desirable that this apparatus should 
pass from the realm of the philosophical instrument maker 
into the hands of the practical electrical engineer. ‘The 
first essential for this transition is that the design of induc- 
tion 00115 should be reduced to a rational basis so that, as 
far as possible, the performance of the coil can be pre- 
dicted and obtained with certainty. We do not recall 
any other work which contains as much information as thc 
one before us concerning the practical design of induction 
coils, taking into account theoretical conditions and principles 
on the one hand, and the conditions and requirements of 
practice on the other. The author has the advantage of 
having constructed many highly successful coils, and in 
this book he gives particulars of his own investigations and 
results, together with particulars of his coils and comparisons 
with coils by other makers. Altogether the information 
thus rendered available in convenient form should be most 
valuable to all those interested in the construction of induc- 
tion coils, whether for experimental or commercial purposes. 

The work is excellently written and produced, our only 
criticism in this direction being that most of the thirteen 
plates are quite unnecessary, i.e., the illustrations could be 
accommodated on the ordinary page without the annoyance 
and expense of folding plates. 

After an introductory chapter on theoretical considerations, 
in which many instructive oscillograms are included, the 
author deals with various facts of spark discharge and 

esents some exellent photographs. Successive chapters 
are then devoted to the various main components of the 
induction coil, viz., the core, the primary winding, primary 
tube, secondary winding, and condenser. — In each case 
basic principles are discussed and standard data likely to 
assist the desipner are presented. Constructional methods 
and details are then given at length with numerous line 
diagrams. There is a useful chapter on interrupters. 

The next group of chapters deal with measuring instru- 
ments and testing as bearing upon the materials employed 
and the partly finished components. Coil mounting and 
connections are next treated, after which we arrive naturally 
at the chapter on coil testing; this chapter contains several 
useful specifications, together with much useful information 
as to the ‘bases on which coils should be judged and the best 
methods of assessing their performance. The chapter on 
insulating material contains much useful information which 
is generally difficult to obtain, and in the final chapter the 
author summarises the main rules governing the design 
of induction coils and gives numerical examples and data. 

The addition of an index would enhance the value of the 


book. 


-—— 


Tue Cinema Hanprook. By А. C. Lesearboura. Cr. 
16 то. Cloth. 517 pp. 271: illustrations. (Low, 14s. net.) 
—]t is a long time since we had the pleasure of handling 
such a neat little book as the one now before us. The 
author, who is the Managing Editor of the Scientific 
American, claims that it is an illustrated guide to practical 
motion picture work of the non-theatrical order, particularly 
as applied to the reporting of news, to industrial and educa- 
tional purposes, to advertising, selling and general publicity, 
to the production of amateur photoplavs, and to entertain- 
ment in the school, church, club, community centre and 
home. That is a pretty comprehensive claim, but after a 
careful analvsis of the book we can support it honestly. 
In its 500 pages, cinematograph operators and electricians 


will find a veritable mine of sound, practical and instructive 
information which should help them to a clear understanding 
of the fundama@atal principles of cinematography. It: 
appeals to a very wide field, far beyond the classes we have 
mentioned, because vear by year there is a development in : 
the application of the film screen to business and educa- | 
tional purposes, as well as to general publicity. It can be | 
studied with advantage by the naturalist, traveller, explorer, 
teacher, engineer and, indeed, anyone who might aspire to 
seeing their work cn the screen, 'The book is small 1n size 
(Cr. 16 mo.), so that it can be kept in the pocket and thus : 
be handv at the crucial moment when it is needed. On .tne 
other hand, the print and the illustrations are beautifully 
legible and clear, and it should undoubtedly be in the posses: 
sion of evervone interested in cinematography. It can be 
obtained from the office of this paper for 14s. 3d., post free. : 


— 
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WinEitss AT Номе. By H. de A. Donisthorpe. 40 pP» 
ig биз. (Percival Marshall. 6d. net).—This little book 
goes comfortably in the pocket and is a veritable mine of : 
information for those taking up wireless at home, cither | 
wenerally or simply in connection with the broadcasting 
stunt. The arrangements of the matter and illustrations 
are excellent, and after learning how to apply for a Р.О, | 
licence, the reader finds definitions of the wireless terms | 
used, notes on the elementary theory and practical notes 
on the choice, care and тизе of apparatus. After reference 
has been made to the tracing of faults, the following sec- : 
tions are given :—lLearning the Morse Code, How to Re- : 
cognise a "Call" A Table of Nationality Call Signs, : 
Weather Reports, Time Signals by Wireless, A List of | 
Stations Likely to be Heard. A unique collection of data | 
of real value and great interest. 


„аж: o m 


Тик Motor ErrcrRicat Manual. (Temple Press, 3s. 
net.)—TVhis little hook. aims at pointing out ‘һе why and. 
wherefore’ of the modern electrical equipment of the ` 
motor car. With this aim in view it certainly succeeds in’ 
no small degree. The book is written in very simple lan-- 
guage, such as is necessary for the class of person it is: 
intended to reach the owner-driver and chauffeur-mechanic, | 
There appears to be only one drawback to the book, and * 
this is that there are no complete wiring diagrams of the 
lighting and ignition circuits of the car. To the reviewer’s 
way of thinkins the work should include a few complete 
circuit diagrams of the electrical equipment of some well- 
known cars. This would eliminate the necessity of having 
to "piece" together lighting and ignition circuits. The 
section of the bcok referring to storage batteries is very: 
clear and will be aporeciated. = 


Trade Notes. 


ee << 


The way in which Tliegs’ motors are constructed and worked | 
so that should a brush holder have to be removed it can with | 
certainty be put back in exactly the same position, is one of \ 


the points dealt with іп the June issue of the Monthly Magazine, 
issued by Higgs Bros. (Sand Pits, Birmmgham). А.С. and 
D.C. machines in stock arc listed as usual and also, as usual, the 
pages are brightened by humorous notes and ilustrations. 

A simple oil rivet hcating forge, which works off the air 
main at the same pressure as used for pneumatic tools is de- 
scribed in a leaflet issued by the Consolidated Pneumatic Tool 
Co., Ltd. (Egyptian House, 170, Piccadilly, W.1). | 

No. 30 in the series of “ Heat Treatment Bulletins," issued 
by Automatic & Electric Furnaces, Ltd. (281-5, Gray's Inn Road, 
W.C.1), deals with the heat treatment of alloy steels and explains 


the extent to which the Wild-Barfield non-magnetic detector : 


can be used. It is a particularly useful publication and should 
be in the hands of every alloy steel maker. 


Java.—Good prospec:s are reported for small electric lighting , 


sets in Java. | | 
Engagement.—The engagement is announced between Norman 


Felix Herbert Freudenthal, late Grenadier Guards, only son '| 


of Mr. and Mrs. J. Freudenthal, 52, Eton Avenue, N.W., and 
Iris Hilda, elder daughter of Mr. and Mrs. M. J. Railing, of 


* Whiteknights," Reading, and 71a, Duke Street, W. Mr. M. J. | 


Railing is a director of the General Electric Co. 
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Various Items. 


Persia.—Persia, always a poor country, is in a particular: 
parlous condition to-day owing to the universal depresi, 
and presents practically no market at all for any electni: 
manufactures. As rcgards trade generally, the lion's shar 
is with Great Britain and interested parties can find full r- 
formation in the '' Report on Trade and Transport Conditir: 
in Persia," by Major B. Temple, Com. Sec. to Н.М. Legati, 
Tehran. It can be obtained for is. or post free from thr 
Office for 1s. 2d. i 

The Phoenix Wiring Rules.— Any and every reader who wants 
а copy of these weil-known standard rules and regulations сал 
have а copy enclosed free with алу book or books to the valve 
of 2s. 6d. and upwards, which they may order from Mess. 
Rentell (ELECTRICITY Office), 36, Maiden Lane, London W.C.: 
These rules were first prepared by the late Mr. Musgrave 
Heaphy many years ago, and they have since then been rte- 
peatedly revised and improved, so they have long been looked 
on as eminently sound practice in the electrical wiring ani 
contracting industry. They are well worth very careful studs. 
Our advice is—get them. 

Congratulations.— Very sincere congratulations to Sir Georg 
Sutton, the Chairman and Managing Director of Messrs. Henley s 
Telegraph Works, Ltd., on the baronetcy which has been 
conferred upon him among the “ Birthday Honours" sit 
George has worked on behalf of his Company and of the industry 
in which it holds such a high position, and those who remember 
how the Henley Company stood in the early days between w 
1880 and 1885 can fully appreciate the honour which is due 
to him for his sterling integrity and hard work. May he be 
spared many years to enjoy the reward of his labours. 
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1..С.С. TRAMWAYS. 
Since the first portion of the L.C.C. 
extensions have 


—— 
-— 
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аа. 


Fic. 1.—THE MACHINE 
(By Кїпф permission of “The 


SHOP‘ 


Tramways Central 


Depot was opened in 1905, ех sions hav е 
“Hide from time to time, and now the depot is in course 


heen 
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Tramway 


of completion. The site area is 6.9 acres, and of this 5.5 
acres will be covered. by buildings—the main building 
being 650 ft. long by 290 ft. wide. 

To meet requirements of the police authorities, every car 
has to be renovated once in each year; this is quite distinct 
from the minor or running repairs carried out at the 
running sheds. When the cars are brought in for renova- 
tion they are at the same time thoroughly overhauled. 

The inspection, paint and body shops are on the right 
of the inside traverser pit. On entering the depot, badies 
are lifted off the trucks by means of a set of pneumatic 
jacks, the trucks being run on the traverser to a short 
track in the truck shop, where they are taken to pieces 
and every part examined, repaired if necessary, and wearing 
parts renewed if required. The motors are lifted by electric 
cranes. in their complete state to a gallery situated above 
the traverser wav, where the electric repairs are carried 
out. Each of the shops is equipped with electric overhead 
travelling cranes, capable of Hfting a complete truck with 
motors. When the overhaul is completed, every part is 
reassembled, and the car tested and returned to its 
particular car shed to be put in commission again. 

At the kft of the depot is the portion reserved for 
machining operations (Fig. 1). The stores are situated 
below the light machine shop gallery, on the left of the 
truck shop. On the left of the depot 
the smithing 


also is the smiths’ 
for the and body 
All the fumes from the hearth 


shop, where work trucks 


ironwork is carried out. 
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are carried underground by ducts, and are exhausted. 


through large, powerful fans to the outside atmosphere. 
Adjacent is the temporary foundry, where light cast-iron 
and brass castings are made. The permanent foundry 
is now being built. In the north-west corner of the depot 
is the wood-working shop, with a timber store above. An 
electric welding plant is installed in the northern portion 
of the depot, where worn iron and steel parts are built 
up by the electric arc process. 

Power is obtained from the Council's power station at 
Greenwich, and is transformed in a sub-station adjoining 
the mess rooms. The heating is carried out by a high 
pressure steam system obtained from wet back marine 
boilers, which are installed above the smiths' shop. 

'The whole of the trucks used on the tramway system are 
dealt with at the depot, but owing to there being no 
phvsical junction between the northern and southern systems 
of the tramways capable of taking the top covered cars, 
only the southern system bodies can be dealt with at this 
depot at present. 

When the equipment is completed there will be about 
five hundred machines of various descriptions installed in 
' the complete depot, and approximately 500 yards of shafting 
driven by motors of a total horse-power of six hundred. 


THe Power STATION. 


Originally there were four turbines of 6,000 kw. each, 
and four reciprocating engines of 3,500 kw. each. The 
last of the latter is now being replaced by 10,000 kw. turbo- 
set, so that the capacity will then be 64,000 kw. 
Electrical energy is generated at a pressure of 6,600 volts, 
cand is dealt with by electrically-operated remote control 
sswitehgear, The main and section busbars are in cubicles, 
‘and are operated by push-button switches from the control 
deck, The H.T. cables go to sub-stations in various parts 
‘of London, and in these the energy is transformed to 
550 volt D.C. 

The boiler-house has 48 boilers. Some of these at the 
river end of the station, which was the part first erected, 
are of small size, and they are about to be replaced by 
large modern units, Four of the large boilers at the south 
end are fitted for burning oil fuel; all the others have 
chain grate coal stokers. Above the boilers are situated 
the economisers and the coal storage bunkers, which have 
a capacity of 12,000 tons. The requirements of the station 
are about 3,500 tons of coal per week. The pier can 
accommodate coa] .steamers up to 2,000 tons. АП coal is 
«nloaded by electric cranes and grabs. 

The entire station occupies a site of about three and 
three-quarter aeres. It has four large chimneys, two 
250 ft. high and two 280 ft. high. The difference in 
height is explained by the fact that it was found that 
if the shorter chimneys were carried higher they would 
interfere with certain work at the Greenwich Observatory. 


City and Guilds of London Institute. —The Report of the 
Council for 1921 deals, as usual, very fully with the extensivc 
activities of this important educational body, and in the 
Accounts Section with the financial position. The City and Guilds 
(Engineering) College and the Finsbury Technical College are 
shown to have maintained their traditions for imparting sound 
engineering training to large numbers of students; and with 
regard to the examinations conducted by the Department of 
Technologv, as the re-organisation scheme settled with the 
Board of Education has been in force a complete year, the 
results, so far as they can be dealt with yet, may be noted with 
interest. ` 
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THREE-WIRE GENERATOR DEVELOPMENT 


By F. A. P. 


Small direct current power stations are now 
commonly equipped with three-wire generators but! 
on account of their simplicity and the automat: 
regulation obtained, and. further due to their lower 
first cost and the reduced floor area required as сот- 
pared with other balancing sets. 

When the three-wire ousted the two-wire system for 
plants over a certain size, owing to the saving obtaine! 
in copper, it was soon found that however carefully 
circuits were divided between the two sides of the 
system, exact balance was not possible owing to the 
variations in the amount and duration of the lac 
required by lighting and power consumers. 

Separate generators on the two sides proved Costi 
and uneconomical in running, апа the rotary balan’, 
was introduced, consisting of two similar machine 
coupled together on one shaft, either then acting 2 
motor or generator in order to take current from the 
less loaded side and supply it to that more heavily 
loaded. Regulation was obtained by shunt rheostat, 
but as this required constant attention the shunts 
were sometimes excited from the busbars on t 
opposite side of the. system to which the armaturs 
were connected. The machine on the unloaded s 
having a weaker field, due to the lower volts on thc 
opposite side, motored, while the other machine, 
having a stronger field, generated current, and so the 
set was rendered more automatic. While this av 


‘matic feature is very convenient under ordinary con 


tions, it is likely to cause trouble if a sudden he: 
overload be thrown ‚оп one side, the weakened field 


produced in the machine connected to the opposte 


side making it possible for it to reach a dangero: 
speed.. ` | 
The three-wire generator was probably evolved fror 


the rotary converter and double current generator, and 


was introduted to serve as generator and balancer 17 
conjunction with a balancing coil, or static balance’, 
and is automatic'in action within certain limits, bi! 
in its ordinary.form has no adjustable regulation. 
A variation of about 1 to 24 per cent. in the voltage о! 
either side at the time of maximum out-of-balance has 
been obtained in practice. In its simplest form the 
arrangement consists of an ordinary D.C. generato 
having a pair of slip rings connected to opposite sidr 
of the armature winding. In order not to short cin 
the armature windings the slip. rings are connecte 
together through a coil wound on a laminated iron cot 
forming a choking coil, and through which only a st! 
alternating current flows from the armature. Frm 
the centre of this coil a connection is taken to th 
middle wire, and a direct current then flows to or fro 
the armature to deal with the amount of ‘outs 
balance " existing. This current flowing in oppo" 
directions through the two halves of the coil has ?" 
magnetising effect, and the only opposition to the fot 
is tha resistance of the winding. 

Referring to Fig.’1 it will be seen that when the 
points of the armatute to which the balancing col 5 
connected are opposite the brushes as at 4, the ful 
voltage is across the balancing coil and the се! 
point is at half this voltage, also when the armat" 
has turned through a right angle as at B there i5 "° 
voltage across the balancing coil, and again the 
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. voltage at the centre point, ignoring the drop due to 
the resistance, is half the total volts. Ағ all inter- 
mediate points the coils of the armature between the 
tappng and the positive or negative brush are still 
equal, and thus the middle point is alwavs at a 


potential half-way between that of the machine 
terminals. 
^ 
o 
S 


In practice more than ene balancing coil is often 
wed for large sets to reduce the fluctuations due to 
the resistance and reactance effects in the armature 
wid balance coils. Single phase static balancers have 
lo be specially designed for the low periodicity obtained 
with machines having a small number of poles ; in some 
cases this low periodicity gives rise to flickering of 

the lamps, so that a two or three phase. winding is 
оеп preferable. 

Mig. 1 is the simplest type with single phase con 
nections from two slip rings to a single balancing coil 
or static balancer. The method of connecting when 
two or three phase balancers are used is shown in 
Figs. 2 and 3 respectively, in one case four and in the 


+ ' + 
CER Grr 
Fic. 2. Fic. 3. 


other three slip rings being employed. In order that 
ro Maynetising effect may be produced in the three 
phase static balancer by the direct current the coils 
Would be divided and connected up as in Fig. 4, so 
X that its effect is neutralised. , 
Itis not absolutely essential to have a separate static 
` balancer, and in some cases this is embodied in the 
armature as in Fig 5, shown with single phase winding, 
but a two or three phase winding may be used, in each 
ase one slip ring only being required. 


V 
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Machines have also been built with an auxiliary 
. Minding placed in the same slots as the ordinary wind- 
1155 of the armature, the former dealing with the 
 Wtobbalance current. | The winding is so disposed 
that the average flux cut is at all times practically 
uniform, and as the coils have half the number of turns 
that are in the corresponding coils in the main wind- 
ngs, the voltage at the slip ring is half that at the 


brushes, Fig. 6 shows diagrammatically the dis- 
a of these coils arranged as a three phase 
cing’, : 


Machines have further been devised to give equal 


l. 
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voltages on the two sides of the system automatically, or 
by hand regulation even to increase that on the more 
heavily loaded side, but are of rather special con- 
struction, and it has recently* been suggested by 
Mr. R. D. Archibald that in order to obtain this regula- 
tion. from the ordinary tyne of generator, the 
balancing coil sheuld be tapped at two points near the 
centre and this current rectified by means of a revolving 
commutator and applied to the more heavily loaded side 
of the svstem. 


Regulation is obtained bv altering the position. of 
the brush rocker or by means of a regulating switch, 
which is connected to one or more tappings from the 
balancing: coil at increasing’ distances from the centre 
point, and which in its normal position is directly con- 
nected to the centre point of the coil as shown in 
Fig. 7. By moving the switch round in one direction 
or the other the rectified voltage may be applied in 
varving degree to the more heavily loaded side accord- 
ing to the number of tappings arranged. 


(£z Q 
Fic, 7. 7 


Results of tests show that greater out-of-balance 
currents can be dealt with by machines fitted with a 
rectifier in this way and the general regulation 
improved. At times of light load, or when automatic 
regulation was found adequate, the switch, if fitted, 
could, of course, be left in the centre position, auto- 
matic working being a very desirable feature. 


THE FOUNDRY TRADES’ EXHIBITION. 
The first International Foundry Trades! Exhibition in 
England was opened by the Lord Mavor of Birmingham, 
on June 15. It is the largest exhibition of foundry 
materials, machinery and products ever held, and would 
have been even more complete had not the engineering 
lock-out intervened. As it is, there is an unparalleled 
display of everything appertaining to the foundry trade, 
ferreous and non-ferreous. 

From the nature of the case, electricity is not very 
much in evidence. There is only one electric furnace, bv 
The Morgan Crucible Co., Ltd., but probably the 'imits 
of an exhibition of this kind prevent the larger electric 


steel furnaces being shewn. On the other hand, there are 
many electrically driven moulding machines and electricaliy 
driven fans for cupolas. ‘the Cambridge and Paul Instru- 
ment Co., Ltd., shew a range cf Electrical Distance 
Thermometers, CO2 Indicators and Recorders, and Thermo 


Electric Pvrometers, while the Foster Instrument Co. 
exhibit Electrical Resistance Thermometers, Recording 


Pyrometers and a full range of their many instruments 
applicable to foundry work. 
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The lettering "Electricity in your Home" is outline | 


Messrs. Beardmore have an important stand, but owing 
to the great size of the original castings, can only show 
scale models of many of their large castings for turbines, 
armatures and other electrical machinery parts. 

The modern foundry installed in the exhibition has 
been arranged to show the most up-to-date necessary 
equipment for a small grey iron foundry. It is an excellent 
example of what a foundry should be. Most of us know 
many foundries of the other kind, and we cannot do 
better {һап recommend the owners to pay a visit to this 
exhibition. T. B. 

^ ———— e 
THE HENLEY WIRING SYSTEM. 
NEW SHOWCARD. 

The acconipanying illustration is of a 15 in. by 10 in. 

showcard, which has been produced by the Scheff Publicity 


Organisation for Messrs. Henley's, to help electrical con- 
tractors to get business with The Henley Wiring System, 


While the black and white illustration is good, considering 
the great reduction in size that has been made, it gives 
but an imperfect idea of the actual showcard, which i$ 


produced in nine colours by the lithographic process and 
forms an attractive and striking. but neat advertisement. 


ENLE. 


Wi ring System 


i d 


led 

cheaply without 

damage or 

disturbance to 

your decorations 

and withvery little 

Wiring System inconvenience 
ойрон While you are in 
full occupation. 


SK INSIDE FOR PARTICULARS 
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A 


. Switch, 


in blue on the original card., Іп the reproduction, 0° - 
blue has photographed white and has given the letter 
a "run-together " appearance. On the original they are 
however, quite distinct. 

'The W. T. Henley's Telegraph Works Co., Ltd. (Blom: 
field Street, London Wall, E.C.2), intimate that they wii 
pleased to send Contractors one or more of these caris 
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ELECTRIC SIGNS.* 
Tur DEVELOPMENT AND PRACTICE, 


— —— 


By Geo. P. GARRETT. 


be 
on application. 


The development of electric signs has followed alon; 
two general lines—improvement in lamps, and mpnwe 
ment in design and construction. 

Considering first the question of lamps: at the outset 
there were no specially designed sign lamps. When hw 
ever the carbon filament lamp had reached the stage that 
it could be produced in sizes other than the origina 
standard 16 c.p. size, the electric sign suggested iteli 
as a commercial possibility. As time went on, the 5 Ср. 
carbon lamp сате to be recognised as the standard lamp 
for sign work. Its excessive current consumption, how. 
ever, militated against thè widespread use of elec. 
signs, | | 

To the low wattage standard voltage tungsten filament 
lamp may be given credit for enormously increasing th 
use of electric signs. The wonderful flashing and spe? 
cular effects now so common could hardly be accomplis 
with the carbon filament lamp, owing to its inherent 
sluggishness in attaining its full light intensity, as wel 
as the slow fading out effect when the current is switde 
off. The metal filament lamp has been a boon in this 
respect, and on voltages of 100-120 the 1o-watt type m: 
be regarded as nearly perfect as possible. Where higher 
voltages only are obtainable, if alternating current 5 
available, it is certainly worth while to install a tran» 
former to convert to 110 volts to enable the то watt алт 
to be used. Where the higher voltage is D.C. it is no 
possible to obtain 20 watt sign type lamps, and although 
this gives twice as much light as is required, and, 0 
course, consumes a correspondingly large amount of 
current, it is preferable in many cases to the very unsalls 
factory business of running lamps two or more 10 series 
where the failure of one lamp extinguishes others with 
consequent disaster to the legibility of the sign. | 

The series parallel method has been tried out оп man 
occasions. This is an improvement on the plain sene 
connection, but its use is restricted to signs hav" 
fairly large number of lamps. Such connections do m 
lend themselves to flashing (except for off-and-on ®% | 
and it is undoubtedly desirable that as far as poss" 
a universal system of connection is adopted which в 
equally applicable to any and all requirements 11 sm 
practice. | 

The first electric sign of the visible lamp type w% 
made by Major Hammer in February, 1882, erected Y 
him ‘over the organ at the Crystal Palace Elein? 
Exhibition, and spelled the name “EDISON ” in letters 
about 12 in. high. Jt contained about 72 16 ср. GT" 
filament lamps fitted in wooden sockets on à blackboart 
The sign was operated letter by letter and as à whole 
by means of a hand operated commutator and a huge lever 


The second sign of which we have record was ЫЙ 
by the same gentleman in the following year (1683) = 
the occasion of ап Exhibition in Berlin. This sign me 


ant 
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erected outdoors over the entrance arch of a pavilion. and, 
like its predecessor, carried the name “ Edison.” 


This sign was an improvement in many respects over 
the first attempt, and, incidentally embodied almost all 
the basic principles of the modern electric signs of to-day, 
The lamps were mounted in sockets attached to a base 
board, a perforated sheet metal face plate was fitted on the 
iront of the sign, the lamps projecting through the openings 
in the plate, and. each lamp was provided with a rubber 
gasket to keep the rain and snow out of the socket. An 
electric motor geared down suitably in speed drove a rotary 
commutator type of flasher, which switched the letters on 
one after the other, all off, and then all on together, 
precisely as is done at the present time.— 


It seems to have been some considerable time after these 
early attempts before the electric sign suggested | itself 
for regular commercial application, and the scene of the 
next development is transferred to America about 11 years 
later, where one or two crude signs were erected, mostly 
for theatrical advertising purposes. It is jnteresting tc 
note that at this period, in spite of the earlier experiments, 
the signs, although relatively large and involved in 
character, were switched on word by word by hand 
switches, operated by an attendant located in д small 
shanty on the roof adjoining the signs. 


These pioneer American signs were, naturally, of crude 
construction. "There were no specially designed sign lamp 
holders, and the signs consisted of wooden letters through 
which holes were bored for the insertion of ordinary indoor 
tpe lamp holders. The wiring was open on the backs of 
the letters, which were, in turn, bolted to a wooden frame- 
work. It is certainly worthy of passing comment to note 
that for the past fifteen years the unsuitability of indoor 
type lamp holders for sign work has been recognised on 
the Continent and in America, and that special types of 
holders have been devised and become standard practice 
lor this purpose. 

We may now revert to the consideration of the sign 
"lf As а, electric signs, however involved in 
character they may be, must of necessity contain some 

| Wording, this paper will consider letter signs only, and 
the principles set forth will be assumed to applv equally 
Well to designs other than lettering, excepting, of course 
bei n eres apparent that in these cases the result is, 
| est, only a compromi е i j i 

ue E м р se between what must be and 


; The original signs have already been  descnibed and 
might. well be called the “flush letter " type, that is, the 
tter was painted om a flat background and the lamp 
holders mounted thereon. This type of construction has 

‚ Many faults—in the first place, the sign is difficult to 
in at an angle. All that is usually seen is a mass of 
ls; furthermore, the lamps illuminate the background 

. S well as the letters, resulting in considerable halation 
ànd consequent illegibility. 


This type of construction was superseded by the block 
letter sgn. This is the form mostly in use to-day. The 
main feature is that the individual letter is formed «f 

. Wood or metal to a definite thickness and the holders 
Каш оп or sunk in this letter. While the results 
a are a very great improvement over the "flush 
QUOC type, there is still considerable halation and, as 


| | will be shown, much room for improvement in other 
rections exists. | 


е however, now arrived at a stage where we can 
eee consider the various factors which determine the 
> ih of the design of the. sign eharacter. Obviously, 
E LE essential and the main objective of all our efforts 
" What might be termed readability. 


uis of course, the ability to read a sign will 
iig y vary with the ocular powers of different observers, 
: are, nevertheless, a number of distinct factors in the 
, "Bh itself which influence the readability to a marked 
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extent, quite independent of any peculiarities of the human 
vision. 

It is known, too, that an average pair ‘of human еуез 
can only distinguish as separate objects things so spaced 
that the angle subtended by them and the eye exceeds 
one minute of arc, and this fact is the base on which : 
most elements of successful design are founded. If, 
therefore, at the maximum distance at which we desire 


. to read the sign the spacing in between adjacent strokes 


in a letter, or between the adjoining letters themselves, 
аге АП such as to exceed the minimum angle, the resultant 
definition will be clear to the average eye. Conversely, if 
it is desired to ensure continuity of line of light in a 
letter, it is obvious that the lamp spacing must be less 
than the minimum angle, otherwise the sign will resolve 
itself into a series of isolated and unintelligible light spots. 

The proportions of {йе letters, too, have a very great 
bearing on the readability of the sign. : 

The most important dimension governing readability is 
undoubtedly that of height of the letter. This is true 
not only because the increased size makes it visible at a 
longer distance, but also due to the fact that if standard 
proportions are adopted the integral parts of the letter 
are farther apart, and the distance is greater between 
these points and that at which the minimum angle of 
clear definition is obtained. | 

The proportions of the letter, too, must be such that 
the letter appears clear to the observer both by day and 
night, and although it is true that the best proportion 
for daylight reading is not always that most suitable for - 
night time, it has been found in practice that letters 
having a length equal to two-thirds the height. will give 
the best. results both. from the points of appearanee and 
also of readability under both conditions. 

| 5 "(To be continued.) 


+— — —_ 


“OSRAM " TABLEAU IN. CARDIFF SHOPPING 


PAGEANT. 


One of the features in the “Shopping ‘Weck ” held | 
recently at Cardiff was a procession and pageant wherein 
traders. were invited to co-operate by contributing tableaux 


Prizes were offered for the 
most attractive tableaux, and the first prize was awarded 
to the G.E.C. for the “Osram "' display illustrated here 
with. . Members of the G.E.C. Cardiff Branch Staff Concert 
Party turned out in costume, man-handling a chariot bear- 


representing their specialities. 


ing a large model of an Osram lamp. We understand also 
that a second exhibit of the G.E.C. obtained the third prize, 


ze 
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HENLEY 


i Super Е 
Power Cables 


The illustration is of a cable 4in. diameter overall, 
for a W.P. of 33,000 volts supplied to, and laid 
by us for, the Birmingham City ( ouncil. 


We make Electric Cables of every kind, and 
only the best of their kind., Can we quote you for 
VULCANISED INDIA " RUBBER, PAPER, 
BITUMEN, GUTTA  PERCHA, VARNISHED 
CAMBRIC, or any other class of dielectric with 


JOHN OAKEY & SONS. LTD. 


UFACTURER 


EMERY, EMERY CLOTH, "EMERY PAPER, 


CABINET GLASS PAPER, GLASS CLOTH, 
BLACK LEAD, ROUGE. oa OCUS, TRIPOLI, 


Oakey’s “ Flexible Twilled” Emery Cloth. 


Fer Engineers, Sewing Machine, Lock and Scale Makers, and all purposes where 
great STRENGTH, DURABILITY and PERFEOT FLEXIBILITY are required. 


FLINT & GARNET PAPER IN ROLLS, 


50 yards long by 18 in., 20 in., 24 in., 30 in., 36 in., 40 in., 42 in., & 43 in., wide. 


“WELLINGTON”? EMERY WHEELS. 


WELLINGTON EMERY AND BLACK LEAD HILLS, LONDON, S.E. L 
ALL BRITISH MADE. 


THE ^THOMSON" 
ELECTRIC LAMP. 


The Accumulator 
Lamp. 


Sole Agent: 


L. E. WILSON, 


10, Corporation Street 
MANCHESTER. 


TELEQRAMé:- - “TELEPHONY, м.а” 


W, Т. Henley's Telegraph Works Co., Ltd., 


any type of armouring. 


Blomfield Street, London, E.C.2. 


MOTORS, A.C. & D.C. 
DYNAMOS. | 
MOTOR GENERATORS. 


HEAD OFFICE IØ <- & WORKS: 


SAND PITS, “BIRMINGHAM. 


'" HIGBRO," B' E Тлеу TRAL 1648 ВОН. ЕХ) 


265, STRAND, "LONDON, w.C.2. 


(CITY 5956.) 


5, YORK ST., MANCHESTER. 


(CI ГҮ 3713.) 


84, ALBION STREET, LEEDS. 


(22762.) 
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| TO OUR READERS. 


ELBOTRICITY is published every Friday, and, if ordered, is on sale at the - 


priocipal Railway Station Bookstalls and Newsagents on that day. It 
bas à very ge ке говно the United Kingdom, as well as 
= in the British nies and Abroad. 


tions to which an answer is required must be accompanied by a 


Ques 
ed. stamp for reply. When considered of sufficient interest, the answer 


will probably appear in the paper. 
New advertisements for the displayed columns and alterations to 


existing ones must reach the publishing office not lster than. 


in time for the 


Rate quoted on appli- 
& quarter in 


the first post Tuesday morning, in order to 

tue of the following Friday. This із important. 

‘eation. Subscription : 17s. 6d. a year, 9s. half-year, 4s. 6d. 
| Ё advance, postage prepaid in the United Kingdom and abroad. 

' All remittances payable to the Publishers, S. RENTBLL AND Co., LTD. 

36-39, Malden Lane, London, W.C.2. Telephone, No. 2460 Gerrard. 


s Current Topics. 


There was revealed at a recent town council mect- 
. ig a humorous situation in regard to the local elec- 
Ve tricity supply and tramways under- 
y». Rebbing Peter takings respectively. Arising out of 
» to Pay Paul. a proposed reduction in the price to 
QW. be charged to consumers for elec- 
+ trical energy at Derby, it transpired that the Electricity 
“7 Committee had actually been charging the Tramways 
Committee a higrher price per unit than it was charging 
certain of its outside consumers. Taken in conjunc- 
боп with the fact that whereas the Electricity Com- 
mittee shows a profit on the year's working, the Tram- 
wavs Committee has for the past two years registered 
a loss of £8,000 per annum, the incident naturally led 
io mutual recriminaticns among members of the Coun- 
. \cil more nearly concerned. The matter is all the more 
noteworthy having regard to the common practice in 
_ itrtain other municipalities of bolstering up their tram- 
-7 ways by supplying the necessary clectrical energy from 
D the supply undertaking at a loss, thus enabling the 
""tramways to show a theoretical paper profit. Either 
precedent indicates a deplorable lack of business prin- 
.Cples in administering public funds апа utilities 
[financed and supported by the ratepayers. 


Among the proposed amendments to the Electricity 
Supply Bill is one which proposes that the power 


given to the Electricity Commis- 

| Interlinking ѕіопегѕ in the principal Act to require 
" and Mainten- authorised undertakers io carry into 
ace of Supply. effect arrangements for mutual as- 
sistance of the one by the other shall 

, 20450 to be operative on the coming into action of 
] 4 scheme for the improvement of the organisation for 
| the supply in any area, whether or not such scheme 


shall provide for the establishment of a joint authority. 
agree with my contemporary, the Gas Journal, that 
this Proposed withdrawal of any powers to compel 
nterlinking of super power stations does not make for 
,^ xmum reliability of electricity supply. We have 
ad numerous instances in this country during the past 

i ear or two of supply failures and irritating break- 
п of isolated plants, the disorjfanisation caused by 

; Which might well have been avoided had such linking- 


0 
JN Up schemes been more prevalent. : . 
ү " 


The larger the power station the greater the dis- 
^ Kanisation when anything does go wrong, and an 

 Wteresting example of the value of effective interlink- 
( А y: Comes from Ontario, where accidents occurred at 
79 generating stations. As a result, the Hydro- 


+. а 


d 
/ 
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Electric Power Commission was suddenly deprived of 
about 100,000 E.H.P. Within fifteen minutes of the 
occurrence the Canadian Niagara Falls Power Com- 
pany and the Toronto Power Company were feeding the 
system of the Commission—part of -the deficiency 
being also supplied by the American plant of the 
Niagara Falls Power Company. The trouble arose 
from a short circuit cn а transmission line, which 
resulted in the destruction of two 20,000 H.P. genera- 
ting sets. The flying parts of the generators also 
damaged the roof of a new wing, with the further 
result that the casings of two other turbines were 
wrecked, and considerable flooding caused. As my 
contemporary observes, super power stations are not 
immune from disaster, and the modern tendency to put 
all the eggs in one basket should be countered by 
connecting the baskets to allow for interchange on 
occasion. 


Most people dismiss the idca of generating electricity 
by windmill as impracticable on account of the variable 
character of the wind, its intermit- 
Electricity from tence, and the difficulty of ensuring 
Wind Power. а steady speed for the generator. 
Nevertheless, for small-scale opera- 
tions it is quite a practicable proposition, and wind 
motors afford a cheap means of securing а limited 
supply of ‘‘ juice” for lighting and other domestic 
purposes where the demand is not heavy. А corre- 
spondent, writing to the Morning Post, instances a 
cottage installation. within 100 miles of London, com- 
prising wind-driven dynamo and a battery of accu- 
mulators serving a 10-light installation. The plant 
was very silent in action, and included an ingenious 
device for regulating the dynamo speed. 


The same correspondent cites a cheap water-driven 
installation at Chamounix, where a roughly con- 
structed turbine, placed in a small waterfall and coupled 
to a dynamo, lit a small estate without the use of 
governors, automatic regulators, or even accumula- 
tors. On inquiring why thc lamps were lit all day as 
weli as after nightfall in a small village near Hyeres, 
the same informant was ,teld that the current was 
generated by a turbine set at the end of the village, and 
was so cheap that no onc troubled to switch it off. 
Nor are high heads of water indispensable to efficient 
generation. Throughout the U.S. and Canada there 
are many installations in which the water is compelled 
to fulfil a double purpose, and where the available head 
ranges from as low as sft:>to 2cft. 


— 


Congratulations to the Hackney Borough Council 
upon their enterprise in deciding to supply electrical 
fittings free to intending consumers 
on the same terms as free gas fit- 
tings are furnished. This enterpris- 
ing step should result in an immediate increase in the 
number of Hackney consumers, and well repay the 
Council for its foresight. It is too often the case that 
the initial expense of wiring and the purchase and in- 
stallation of the necessary fittings, coupled with ridicu- 
lous charges for connecting to the public services deter 
would-be consumers of electricity from taking the 
decisive step. Such a step as that contemplated by the 
Hackney authorities removes at least half the disability, 
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and adds a considerable inducement to electrify the 
house. Many other municipal undertakings might 
profitably take a leaf out of Hackney's book, and aban- 
don their old tactics of icy isolation so far as the 
middle-class and working-class public are concerned. 


> ае 


Tt is high time that the obsolete method of reckon- 
ing and specifying the windings of electrical plant and 
apparatus in terms of ohmic resist- 

'" High Resist- ance was given decent burial. — In 
ance" Windings: early davs, when Ohm's Law, Bir- 

A Fallacy. mingham Wire Gauge, and Rule of 
|. Thumb bobbin dimensions afforded а 
convenient means of computing the amount of wire 
which could be accommodated on a given spool, there 
was some excuse for the retention of the old-fashioned 
terminology which stipulated that © coils should Бе 
wound to a resistance of ——- ohms.” Modern methods 
coupled with a clearer conception of the influence of 
“ ampere turns” upon the efficiency. of any electro- 
magnet have long since deprived the ohmic standard 
of winding of any virtue it may ever have possessed, 
yet makers and users alike continue to. specify. this 
primitive standard. 

Mv reference is prompted by the present broad- 
casting boom, which is resulting in many demands for 
wireless receivers of exceptionally high resistance 
&,соо ohms the pair being quite a common require- 
ment. Now, it will be obvious to every thinking 
reader that to wind two miniature receiver magnet 
coils to so high a resistance as 4,000 ohms, or 2,000 
ohms per coll, entails either a very fine gauge con- 
ductor indeed, if copper wire be employed, or, with 
less scrupulous manufacturers, the substitution of a 
Wire possessing a higher specific resistance, with a 
corresponding reduction in the efficiency of the finished 
product. Moreover, even if the legitimate copper 
winding be adhered to, it is questionable whether the 
livers of wire, remote from the core and relatively 
incifective in their concentration of the resultant ficld, 
serve any very useful purpose. Makers will give the 
wireless enthusiast anything he asks for within reason, 
but he will be expected to pav the price, and if he 
asks for the more or less unreasonable the price may 
well be a stiff one. Very high resistance receiver 
windings are totally unnecessary for efficient listening- 
in. ELEKTRON. 


Correspondence. 


The Bditor does not hold himself responsible for opinions expressed by 
ша ашы contributors, nor does he necessarily identify himself with 
their . views. : 


A CORRECTION. 


To the Editor of ELECTRICITY. 


Dear Sir,—We notice in this week’s issue of ELECTRICITY 
that vou have been good enough to give us a nice review 
of Codd “Induction Coils," for which we beg to thank vou. 
We notice, however, that the price is shown as 21s., whereas 
it should be 13s. net. We should be greatly obliged if vou 
woukl kindly correct the price in your next issue. 

Thanking vou in anticipation,——Yours faithfully, 

For E. and F. N. Spon, Limited, 
Jons Spox, Managing Director. 


THE N.A.S.E. SMOKER. 


Tuesday, June I3, was an important дау fi: 
the National Association of Supervising Electricians, 
and one both of joy and sorrow. The occasion ws 
that of their annual smoking concert, а welkattend: 
affair, at St. Bride's Institute. The President, May: 
Vincent Smith, M.C., M.I.E.E., took the chair ani 
срепеа the proceedings. Major Smith himself accom- 
panied several members in their songs, and the rest 
of the entertainment was provided by Mr. Alfred 
Stone's Concert Party, who were very highly app 
ciated. Just before the interval the President rose anc 
addressed the association, stating that he had уч 
completed his year of office as President and during 
that time had enjoyed the most loyal co-operation ví 
the members in carrying out the necessary work co 
nected with the position. | Unfortunately he found i 
was unable to devote the time and encrgy necessan te 
maintain the duties ‘of an active President, and as ie 
did not avant to be a sleeping partner he was reluctant! 
obliged to resign. However, his retirement enable: 
him to introduce the President-elect, Mr. W. V. 
Highfield, who was undoubtedly the most suitable man 
the association could possibly have found. Mr. Hig 
field did not depend on reflected glory, although be 
could easily have done so, but was himself an eminent 
electrical engineer and well able to take over the co: 
trol of such an association, and he expected great 
things from him in the future. He had also to thans 
one and all for their splendid support during the pw! 
year, especially Mr. Windibank and Mr. Brammer, th 
secretary. In conclusion he wished the associate 
every prosperity in the future, and if there was an 
way in which ће could further help them he would № 
only too pleased to do so. Mr. Highfield was the 
welcomed as the new President of the association ar 
took the chair. | 

In his opening speech the in-coming Preside! 
thanked them for the honour that had been done hun. 
He highly appreciated the privilege of becoming thr 
President and would do his very best to help Jus ^ 
their choice. The association was really one of !* 
most important in the country, as it represented ™ 
best brains and work of an industry that it was n" 
impossible to do without. Не only hoped his o" 
experiences would be of some use. | 

Mr. Windibank, speaking of Mr. Highfield, said th 
they could certainly not have done better and that the! 
were extremely fortunate in obtaining such an excelit! 
man. Of course, they all regretted having to part MS 
Major Smith, the more so when they knew that i 
health was causing his retirement. The associate’ 
had been very fortunate in its presidents in the past 
and were again fortunate this year. In 1915 0" " 
their past presidents, Mr. Dykes, had prophesied (X 
present post-war slump very accurately. It E 
them to contend with the difficulties uos 
especially unemployment. The only wav to do jy 
was to make sure of their members and to revive к 
apprenticeship form of training. Then they could ^ 
certain that their members were fully qualified зае 
engineers capable of undertaking anything that с" 
along, and it would put an end to the only too numer 
crowd of semi-trained men at present in the profess 
Also, the labourer is worthy of his hire, and employ 
should realise that in order to obtain the very bes 
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from their men they should relieve them of monetary 
troubles in order that they might concentrate all their 
energies on their work. Concluding, he remarked that 
it was to further those aims that the association was 
formed, and if they all pulled together they would be 
able to make better progress. He was proud to 
welcome Mr. Highfield and wished him success during 
his period of othce, and also thanked Major Smith for 
the splendid way in which he had helped the association 
during a most troublesome year. 

Mr. Revel and Mr. Bramniér 'endorsed Mr. Windi- 
bank's speech, and said how sorry they were to hear 
of Major Smith's !'liness, and wished him a speedy 
 Iecovery. 

Major Smith thanked them for all their kindnesses 
and assured them of his hearty support in the future. 

The late chairman, Mr. F. W. Smith, speaking of 
- ће association, mentioned that thev had been asked to 
© co-operate with the I. E. E., and he considered it a great 
- mark of esteem and certainly a hall-mark of progress. 
. Votes of thanks were passed to Mr. Alfred Stone and 
: Mr. Windibank (ог the organisation of the concert, 
-which was brought to an end with musical honours. 

: It is probable that many of the. members of the 
^ NAIS.E., may like to know something more about the 
. personality of the new president, so we have much 
‘pleasure in. giving the following brief notice of his 
^ carcer ;— Mr. William Eden Hiwrhfield. first entered | 
the engineering profession in 1899, when he joined the | 
= staff of the Chloride Electrical Storage Co., Man- 
chester. Here he reccived a full training in the works, 
drawing office and on outside crection, and later ae 
was principally engaged іп the application of storage 
batteries for power and traction purposes. 

In 1906 he joined the staff of Messrs. Dick Kerr and 
Co., Preston, and remained with this firm until 1920. 
From an assistant engineer he became chief designer of 

. direct current machinery in 1913. On the outbreak of 
war, Messrs. Dick Kerr realised the need for com- 
pletely changing over the works to the production of 
war material. The first shells were forged towards the 
end of 1914, and very soon the whole of the works’ 
. Productions consisted of shells, howitzers, petrol- 
. tlectric locomotives, flying-boats, and a quantity of 
special electric apparatus. Mr. Highfield took a very 
responsible share of the organisation and cerrying 
through of this work. | 

In the autumn of 1920 he joined his brother, Mr. 
J. 5. Highfield, as partner in his consulting engineer- 
ing practice. | 

Мг. W. E. Highfield became ар Associate Member 
of the Institution of Electrical Engineers in 1911 and 
` а Member in 1920. ; 


.. Genversazione.—The Annual Conversázione of the Institution 
f Civil Engineers has been fixed to take place on Tuesday, June 
27, at the Institution, at 8.30 p.m. 


‚ Summer Visits.—By kind permission of the P.M.G. and the 
Engineer-in-Chief, a visit of the members of the Society of 
Engineers has been arranged to the Post Office Generating 
Station, Upper Ground Street, Blackfriars, the P.O. Railway 
Tunnel, and the Sorting Office, King Edward’s Bvilding, on 
utsday, June 27, at 2.30 p.m. 

Parinership. —Mr. James Е. Sayers, M.LE.E., Consulting 
Engineer and Electrician, of 190, West George Street, Glasgow, 
States that he has assumed as a partner, Mr. Thomas С. Crum, 
B.Sc., A.M.LE.E., who has been his assistant for several years, 
and the business will be row carried on under the firm name of 
James E. Sayers & Co., Consulting Engineers and Electricians, 
at the above address. 
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Questions and Answers by Practical Men. 


RULES. 


QUESTIONS : We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual A Маон Questions ich en consider of 
suficient inlerest to our readers will either be replied to under '' Answers to Corre- 
spondents ' or replies will be invited from our readers. One shilling will be paid 
for the question which we select for competitive replies in this column. 

ANSWERS : A fee of 108. 4 be paid. for the answer which we consider shows _ 
the greatest merit, and 5s. for the one we select as second best. [n judging the replies, 
importance will be attached to clearness and conciseness, аз well as accuracy. ‘I'he 
Editor reserves the right to make no award, or to accept only one reply, if, in his 
чо» the answers received do not possess sufficient merit. Competitors desiring 

return of their manuscripts, if unaccepted, should enclose stamped addressed 


of the paper 


only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt a 

nom de plume," but, both in the сагв of questions and answers, the competitor's 
real name and address must be sent with the manuscript us a guarantee of sood faith. 
No a a will be entered into with regard to successful replies. ‘I'he Editor's 


, Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
siz competitors who win the first or second prize the most times during the next twelve 


The words * Questions and Answers” or “Q” and “ A” should be pluced at 
the top left-hand corner of all letters intended for this column. m 


QUESTION NO. 141. 

Would any reader clearly explain to me, with a diagram 
showing the position of the instruments, a simple method 
of testing the lightning conductors on a church spire or a 
very high chimnev?—'* PuzzrLED." 


QUESTION NO. 142. 

| have been requested to install a recording ammeter in 
а factory where the supply is single phase, three wire 
400 volts across the outers. The load is chiefly motors 
some being 200 volts between outer and neutral, and others 
are connected across the outers. Can any reader tell me 
how I can meter this load with one recorder?—'* S, H. 
ADAMS.” 
(Replies to Questions Nos. 141 and 142 must be received 

not later than June 30, 1922.) 
аны аалы иа ыы асс эсс 
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THE J.C.W. WIRING SYSTEM. 


À neat. and unobtrusive wiring system with a mini- 
mum number of special parts is that due to Mr. J. C. White 
of 1, Cumberland Street, Deansgate, Manchester. ]t has 
been very well thought out and tried, with the result that 
it is already in demand, «nd augmented arrangements for 
the manufacture of the parts have had to ‘be made. and 
to-day prompt delivery in any quantity is promised. As 
will be seen later the parts are very few in number, 


1.—J. С. №. Охк-РгЕсЕ BoNpiNG. RING-—SUPPLIED 


Fic. 
© Fiat вок BENDING FOR SIDE or Back ENTRY. 
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thereby saving time in the stores as well as on the job, | mentioned that no special cutting tools arc required ап) 
and yet are suitable for mansion or cottage. A particular | the parts are suitable for side or back entry without altera- 
feature of the system, which is known as the J.C.W. | tion. The bonding ring takes cables up to 7/.036 twin .: 
system, is the bonding ring, and, in common with the | 3/.036 triple core. 


other parts, is of brass, tinned all over. "This bonding ring An illustrated descriptive list is now awailable and wil 
is used both for the ceiling rose and switch pattarass and, | be gladly sent to the trade on application. 
as may be scen from Figs. 1 and 2, it clamps each cable The London Agents for Mr. J. C. White are the Mili 


independently, thus ensuring an efficient bonding even if | Electrical Co (17, Whitefriars Street, E.C.4), where sample: 
various sizes of cable be used. A further point to ‘be | of the fittings, etc., may be inspected. 


NEW BOOKS RECEIVED. 

“ The Home Radio: How to Make and Use it" By 
^. Hyatt Verrill. Cl. 8vo., 108 pp. Oris 
35. Od. net. 

“The Lead Storage Battery.” Ву Н. G. Brow, 
A M.I E.E. Cl. 8vo., 162 pp., 60 figs. 5 Ш 

‘An Introduction to Electrodynamics from de 
Standpoint of the Electron Theory." By 
Page, Ph.D. Cl. Svo., 134 pp., 23 figs. 1059 

" Boiler Plant Testing." By David Втома 
Cl. Svo., 168 pp., 21 figs. 10s, net. — 

“ Principles of Electrical Engineering.” 
Timbie and V. Bush. Cl. 8vo,, N^ 
figs. 208. net. те 

“The Ignition Temperature of Coal.” ВКМ 
Arms. Paper 8vo., 70 pp., 19 figs. 25 

" The Electrician Annual Tables of 
Undertakings.” 1922, Limp cloth 12 m 
in., 132 pp. 105. net. 

" Model Electric Locomotives, their Details and 
Construction." By Henry Greenly, @ S 
312 pp., 326 figs. 6s. net. 

"The All-Electric Age.” Ву Adam Сома МИЕ 
B.Sc. Cl. 8vo.,242pp. Illustrated. $590.08. 


ШИП 


Fic. 2.—]. С. W. CONNECTOR 
Вох IN USE AS ТЕЕ Вох, 
WITH BONDING RING IN POSITION 
READY TO RECEIVE COVER. 
(THE BASE IS CLEARLY MARKED FOR 
FOUR-WAY, TEE, STRAIGHT- 
THROUGH OR RIG#tT-ANGLE 
CONNECTIONS. ) 


EARTH Wire Cie 
BEFORE BENDING 


& 
noted is that it is completely enclosed either by the wood Fic. 3.—]. С. W. Оме-Рєсе Bonpinc Bar. 


block or connector box, thus preventing the bonding being Reviews of Books. &c. 
tampered with by unauthorised persons. The connector , 


box (Fig. 2) has some unique features and can be said “bod 
to be really universal, as it can be used either as a four- о бани Pe я е а me М 
е ө е > . A 
way, tee, right-angle or straight-through box without any orders will be appreciated.] 
alteration or additions, and yet ‘be totally enclosed. 
The cables used are metallic sheathed and, although it | THE “ ELECTRICIAN " ANNUAL TABLES OF SurPLy UNDE: 
is preferred that J.C.W. cables be used, other similar  TAKINGS, 1922. 132 pp. (Benn. тоз. net. поз. ae 
cables (single, twin or triple core) may be employed. The free).—We have pleasure in bringing to the notice ol 00 
; А : : | ` readers the new! edition of these well-known tables, wht | 
clips for fixing are of the well-known buckle type. The oe a т " 
bonding bar (Fig. 3) clamps each cable independently in аге again bristling with further improvements. In à 
onding bar (Fig. 3 рә. : is T tion to complete revision of all the information and data 
the same manner as the bonding ring and can used tor presented in earlier editions, we find that there 15 iis 
any number of cables up to six, ‘but two: or more lengths given much additional information relating to generin, 
can be coupled together if necessary. Clips for attaching ^ and converting plant; mains, motor hiring schemes i 
the carth wire are provided at each end of the bar, thus | fuel, showrooms, and so forth. Мапу new undertake 
allowing the wireman to economise when wiring small have been added, and the list of supply stations EAR 
installations having only two or three circuits by cutting British Empire 1S he. a comprehensive one and, lishe 
the bar into two pieces. With the exception of the insulated . ыры dar pn E а pb 
connector, which is of robust construction, having all ni cuins for рс а сенга adina Ез | 
threads cut from the solid and the pinching screw of large i | 


| Other features are the inclusion of a number of nev 
diameter, all the parts have been referred to, so that the | foreign concerns, and a complete record of supply voltaé? 


simplicity of the system is apparent. Further, it may be | in Chili. From personal experience we сап speck, "!. 


[Books noticed in this column will be sent from ELC 
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= 
he one hand, of the enormous labour involved in pre- 
wring tables of this description and, on the other, of their 
‘reat value to the industry. As now set forth, the tables 
un be extended indefinitely to give further information 
s it becomes available, and there is not the slightest 
[оши that this compilation is of the utmost value to 
ngineers, contractors, and manufacturers in the electrical 
ndustry, and to exporters and dealers in electrical plant 
кі apparatus. 


B.S. Spec. No. 7—1922. DIMENSIONS OF INSULATED 
T SNEALED COPPER CONDUCTORS FOR ELECTRIC POWER AND 
alot. Is, 2d. post free.— The revision of В.5.5. No. 7 
“untains all the information relating to sizes, tests, stan- 

anl thicknesses of dielectric, ctc., given in the July, 1919, 

dition, with the addition of a new! size of cable 0.03 sq. in. 
(area, Standard thicknesses for cab tyre sheathing have 

ко been incorporated. 


B.S. Srec. NO. 152—1922. DIMENSIONS IN ‘METRIC 
ÑEASURE OF INSULATED ANNEALED COPPER CONDUCTORS 
ок ELEctRIC POWER AND Licur. 1s. 2d. post free.—B.5.S. 
w. 132—1922 is a metric edition of B.S.S. No. 7—1922 
duding all the recent modilications to the latter. One 

. Mitional size of cable of 1.5 sq. mm. area has, however, 
een included as this is a size commonly used in countries 
siny the metric system. 

_ Copies of these specifications may be obtained from the 
оха Engineering Standards Association, 28, Victoria 
treet, Westminster, London, S.W.:, price 1s. 2d. each, 
ex free. Also from the office of this paper. 


Шен МогтлсЕ Power 'TransrorMers. ‘By W. T. 
‚мог. 116 pp. 26 Figs. (Pitman. 2s. 6d.)— In this 


.ximer the student and station operator obtains a general 
mactical вигуеу of the characteristics, construction, instal- 
гайоп, operation and troubles of modern high voltage 
transformers. It does not deal much with questions of 
detail in design, but the matters more fully expounded, 
зи as the general arrangement of the various types, 
methods of cooling and suitability. for different. situations 
as well as the lav-outs Qf transformer stations and operating 
S characteristics are admirably treated. The chapter. on 
& istaflation and operation also is of direct practical interest, 

Hi ——— 
* TEstiNG or TRANSFORMERS AND А.С, МАСНІХЕЅ, By Dr. 
— F. Smith. 92 pp. 34 Figs. (Pitman. 2s. 6d.).—As 
а companion volume to ** The Testing of Continuous 
Current Machines," bv the same author, this concise, 

practical volume on A.C. testing needs but little introduc- 

tion, The subject is in reality one of considerable com- 

plexity, so that only one thoroughly familiar with the work 
£ Yuld hope to get into such a compact space the main prin- 
© ples and practice of efficiency and output tests оп A.C. 
^ transformers, alternators and induction motors. “The text is 
. amplified by clear explanatory diz grams, while the examples 
of the behaviour of machines for current practice serve 
further to enhance the value of this primer. 

Ispustkia, Моток Contror (Direct CURRENT). — By 
A. T. Dover. 116 pp. 55 Figs. (Pitman. 2s. 6d.).— 
This primer is certain to receive extended appreciation, 
as in it the author, whose earlier work, * Power Wiring 
Diagrams,” has been of tremendous help to large numbers 
vf electrical engineers having to do with D.C. and A.C. 
machinery, lucidlv explains the principles relating to the 
starting and speed control of D.C. motors of all sizes and 
for all duties. After demonstrating the necessarv conditions 
to be fufilled, representative types of commercial apparatus 
are explicitly dealt with, illustrations and very clear dia- 
Sams (showing both the essentials of construction and 
the complete circuit connections) being a most valuable 
feature. In addition to the more simple requirements, 
the problem of obtaining verv small movements of 
machinery (‘inching ") is thoroughly treated, as is 


с 


a 


е. 


automatic starting and control, and voltage control їп {һе 
booster and Ward-Leonard systems. Particular interest 
attaches to the chapter on the calculation of resistance 
sections of starters, as included therein reference is made 
ito the author's recently published ‘ Univensal Chant 
Method," which eliminates the trial and error procedure 
necessary in the more commonlv used method. "Ihe work 
can be confidently recommended to our readers as meeting 
many hitherto unfulfilled requirements, and we look with 
interest to the forthcoming companion primer on D.C. 
traction motor control. 


MODERN THEORY AND PRACTICE IN RADIO COMMUNICATION. 
By Professor Gordon D. Robinson, U.S. Naval Academy, 
and Lieut. Comdr. Paul L. Holland, U.S. Naval Academy. 
(Annapolis, U.S.A., London, Rentell, 13s. net).— The 
student of radio, or of any other subject, often finds it 
necessaryto search through several books to find a particular 
phase of the subject covered in a lucid manner. One 
chapter may be good and the next rather vague. Ап effort 
has been made іп this book to bring out certain points 
which will make the book appeal to all classes of radio 
students. The phases of the subject which are most often 
rague, or entirely omitted, has been fully covered and 
explained in accordance with modern theory. 

Attention is called to the following points: 

The electron theory is the basis of explanation of 
numerous phenomena. ‘This is in accord with modern 
theorv and renders the explanation in many cases quite 
simple. | 

The subject of wave propagation, with attendant pheno- 
mena, ts discussed at length. 

An unusually complete treatise on the three-element 
vacuumtube as applied fo generation, detection, and ampli- 
fication, is presented. 

The fundamental principles upon which the design of 
receiving recruits, including interference  preventers, is 
based, are covered in detail. 

One chapter is devoted to the radio compass, or direction 
finder. 

The book has been adopted as the text-book for midship- 
men at the United States Naval Academy. An elementary 
knowledge of physics and electricity is presupposed, hence 
the chapters on electricity and magnetism are brief. and 
devoted to the points not fully covered in an elementary text 
on electricity. The book is a theoretical treatise on radio 
and is not intended to serve as an instruction manual for 
either commercial or naval apparatus. A greater degree of 
permanence їп use of the book is thus insured. 


a 


Trade Notes, 


Two folders dealing with the Benjamin electric horns and 
the Benjamin ''Tip-top"" push-buttons have recently been 
published by The Benjamin Electric, Ltd. (Brantwood Works, 
Tariff Road, Tottenham, N. 17). The horns, which аге made 
at the Tottenham factory, have many features of interest, 
particularly to motorists, such as a distinctive note, gencral 
reliability, and low price. The push-buttons are, like the 
horns, the result of many vears of experience, and are made for 
convenience of operation, whether required on the door, steering 
wheel], or sunk in the dashboard. i 

In catalogue No. 12¢, just issued by the Consolidated Pneu- 
matic Tool Co., Ltd. (Egyptian House, 170, Piccadilly, W. 1), 
full particulars are given of the “ Little Giant " portable electric 
tools and portable pneumatic tools made at the Company's 
works at Fraserburgh, Scotland. The catalogue is an extensive 
one, but in addition to the items therein referred to we might 
add that other of the Company's specialities include air com- 
pressors, rock drills, oil engines, vacuum pumps,-welding plants, 
duff jacks and braces, paint spraying equipments, ctc 

А new D.P. ironclad switch and fuse ( Home Office ” type) 
for 15 amps. is listed at a low price by the Sun Electrical Co., 
Ltd. (118-120, Charing Cross Road, W.C. 2), in leaflet No. 368. 
Another ironclad switch for 5-10 amps. is the “ Tiny." This a'so 
is of substantial D.P. construction, and the cover and handle 
are interlocked. Another new leaflet (No. 371) gives revised 
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prices and additiors to Sun Co. List No. 331--fans and 


small power motors. 


Wood, Russell & Co. (Central House, 34 and 36, Oxford Street: 
W.1) have put on the market a device known as the Sentry 
Kettlejak, based upon the design of the old-fashioned '' sway "' 
still largely used in the North for suspending the kettle or pot 
over the open fire. It is intended for use with the electric fire, 
and is replete witb the once familiar links and pot-hooks, aud 
finished in any stvle to match surrounding objects, introduces 
a homely note to the electric fireside. The firm mentioned 
arc the sole patentees and manufacturers. 


A handy catalogue of electrical measuring instruments is to 
hand from the G.E.C. This is an abridged edition of Section M 
of their complete catalogue and covers switchboard ammeters 
and voltmeters of both round and sector patterns, pedestal 
. type instruments and portable instruments, '' Salford ” testing 
‹ sets, Меррегѕ, ctc., the prices of which have been revised to 
present-day level. Copies can be obtained on application to 
Magnet House, Kingsway, or from any of the Co's. branches, 

Messrs. C. J. Forguson & Sens, of 54, Chiswell S.rect, London, 
, E.C. 1, have just issued their June list of Electric Motors in 
Stock. It is certain to be of interest to all certractors and 
electricians in charge of plant, who are thinking of mweking 
extensions and alteratiors. | 


Various Items. 


South Africa. lenders are being called. for by the Rand 
Water Board for cable, jurctier, boxes, etc., July 14. 

Azeres.— lenders ere required. (July зга) by the Municipal 
Authorities of Ponte Delgada for a compiete hydro-electric 
plant of about 8€o h.p. H.T. and L.T. distribution, lighting, 
telephones, ctc. | 

Removal. -Messrs. Mayall & Co, Ltd., Electrical and 
Mechanical Ergireers ard Mercherts, crrcource that ор and 
after June 24, their address wilk be: 6, Imperial Buildings, 
Dale End, Birmingham. B 

A $20 Bargain.—J.ook at the advertisement of the 1 К.м. 
steam dynamo sets which the Marcori Co. are selling at 720. 
The illustration shows what the set is like, end the text gives 
full details. It is a real bargain, and we expect the stock will 
sell like hot cakes. Serd them your order at олсе before it is 
{оо late. 

'* Experimental Wireless Stations."—This is the title of ore 
of the best books or. Experimental Wireless which has ever 
been published 2nd we cen strorgly recommend it to the 

attention of our readers. It is a work of 380 pages with many 
illustrations, ard the price is 165; Gd. net post free from Messrs. 
Kentell, 36, Maiden Lane, Strand, London, W.C. 2. 

Low Temperature Carbonisation. The Report of the Fuel 
Research Board for 1920 ard 192T, second edition, is now 
available at the price of 2s. (bv post 2s. 3d.). It deals par- 
ticularly with the experimental and technical developments of 
the subject during the past few years, not only at H.M. [fuel 
Research Station, but also in other fields of activity. 

Tonders Accepted.— The L.C.C. have accepted the tender of 
the English Electric ard Siemers Supplies, Ltd., for the supply 
‘of electric lamps for the ensuing twelve months. This contract 
covers the supply of Siemen’s traction type lamps for tramcar 
lighting throughout their system, standard vacuum and gas- 
filled lamps to meet their various requirements, and also auto- 
mobile lamps. 

Burnloy.— Brierfield D.C. have decided to fix a flat rate of 7d. 
per unit, net, for electricity used by the cinemas of the district, 
subject to the bills being meteach month. At the Council Meeting 
on June 8, Councillor Oddie moved this minute back on the 
ground that preferertial treatment ought not to be shown to 
cinema proprietors. All consumers should be treated on the 
same basis. The minute was approved. 


Great Northern Telegraph Co., Ltd., of Denmark.— The Report 
for the year 1921, records that one Anglo-Danish and one of 
the Franco-Danish cables, which were out of commission at thc 
time of the last report, have been repaired. The successful 
conclusion of the negotiations with Russia for the resumption 
of traffic and the efforts to open a telegraph station in Moscow 
are also referred to. Notwithstanding decreased traffic the 
earrings permit of a proposed dividend of 22 per cent. 

Financial.—]n the arrual balance-sheet the directors of 


Kdmundson’s Electricity Corporation, Ltd., show an available | 
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profit of £45,512, and recommend that the dividend for the uv» 
and the remainder of the dividends due on the cumul: 
preference shares be duly paid up, as well as a dividend oí 3 p: 
cent. on the non-cumulative preference shares, leaving a bahr- 
of /5;512 to be carried forward. Altogether the position oí i 
company is much better than it was twelve months ago. 


. "^ Telephone Troubles and How te Find Them."—Me.:. 
HRentell have just published a new edition—the nineteeni — 
of this handy little book, ard as usual it can be гесоттегс, ; 


4 


‘to the many thousands of telephone engineers in Great Briu 


and the colonies who have to trace out and make good fau. 
in lines, instruments and switchboards on both the Мати. 
and Common Battery systems. It contains 56 pages wil 
35 diagrams, and the price is only 10d. post free from 3: 
Maiden Lare, London, W.C. 2. ` 

Poland.—-The difficult position existing in Poland is deak 
with in detail by Mr. R. E. Kimens, Commercial Secretary t 
Н.М. Legation, Warsaw, in his report on the Industrial, Ci 
mercial and Economic Situation for the past year. Гаі: 
generally with the position of British goods, Mr. Kimens pom: 
out that, judging by the number of trade enquiries received h 
Polish firms from other countries, notably Czechoslovakia, th 
U.S.A., and Germany, as compared with those from G.B, tk 
potential value of the-Polish market is better appreciate. 
abroad than in the U.K. The report is printed and publi; 
by H.M. Stationery Office at 1s. 3d. net, or post free at is. 14 
It can also be obtained from ELECTRICITY office. 

The Outline of Science.—In part 10 of this serial (News. 
1х. 2d. ret), the first few pages are devoted to the соге: 
of the chapter on Flying, with illustrations of some o "v 
latest applications in connection with airships ard aenji: 
Chapter XNXVIL, by Sir E. Ray Lankester, deals witha vr 
difierent branch of science, viz.: Bacteria, and ghe v. 
good idea of the important part which these organisms pis: 
in everyday life. Chapter XXVIIL tells us about the maki: 
of the earth and the story of the rocks, and has some ver 
interesting illustrations of the results caused by earmhquek- 
ard volcanic cruptions, ` 


STOP PRESS. 


Now that the recent industrial dis- 
pute has been fortunately settled, the 
METROPOLITAN-VICKERS ELEC- 
TRICAL CO., LTD., have pleasure in 
informing their numerous clientele that 
men are being started as rapidly as 
circumstances will permit at their Traf- 
ford Park, Sheffield, Brimsdown, and 
other Factories, and every endeavour 
will be made to mitigate the time lost. 
Orders will be executed as promptly as 
heretofore and all enquiries will receive 
attention. | 
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..PHANTOM TELEPHONE CIRCUITS, AND COM- 

BINED TELEGRAPH AND TELEPHONE 
CIRCUITS, WORKED AT AUDIO 
FREQUENCIES. 


In a recent paper on this subject read by Mr. J. G. Hill, 


>. bfore the Inst.E.E., it was pointed out that the pro- 


blem of utilising telegraph and telephone circuits to trans- 


-~ mit two or more simultaneous electrical communications 


in telegraphy and telephony. 


Та 


over one circuit without interference between them, has 
from an early date cccupied the attention of those interested 
During the past few years a 
considerable development of some of the methods employed 
has taken place with far-reaching results; and the object 
of this paper is to review the present position of the subject 
so far as the simultaneous transmission of telegraph signals 
and speech at normal frequencies, and of phantom tele- 
phone working at such frequencies are concerned. 

In view of the very wide range of the problems involved 


— it will be possible to deal only very briefly with them. ‘The 


methods most generally employed to provide extra channels 
of telegraph or telephone communication may be classified 


E under the following heads: 


(1) The Impedance or Retardation method of combined 
telegraphy and telephony over the same wire or 
wires, 

(2) The Equipotential method of providing simultaneous 
channels of telegraphic and telephonic communica- 
tion over the same wires, and the application of this 
method to the balancing of telephonic relayed 
circuits. 

This first method was introduced by F. Van Ryssel- 

berghe, a Belgian telegraph engineer, in 1882. Combined 

Working is rendered possible by the different impedance of 


+ inductance coils and condensers respectively to high- and 


o| low-frequency currents. 


The action depends upon the 


fundamental difference of telegraph Morse signals and tele- 


phone speech currents. 

A high inductive impedance is placed in the path of the 
telegraph apparatus arid a condenser in the path of the tele- 
phone apparatus, the two sets of apparatus being joined in 
parallel and connected to the line for single-current and 

ublecurrent working. 

In commercial combined telegraph and telephone circuits 
the apparatus arrangements are complex, and in addition 
the electrical action is materially complicated by the fact 
nat the permeability of the iron cores and the effective re- 
stances of the telegraph apparatus in circuit change 
materially with different current strengths. For these 
reasons experiment is usually preferred to calculation in 


determining the best values of the inductance and capacity 


required. 

it would be possible under the most favourable conditions 
with ап  aeriid-line Morse Wheatstone circuit to 
obtain a speed of боо words per min. from this 
system, but it is preferred to work at a speed 
which can generally be maintained with ease under 
unfavourable conditions, and 200 words per min. 


is frequently found to be convenient; this is equivalent to 
So dots per sec., so that a signal. would last only 1-80 sec. 
The voltage rises to only about one-third of its maximum 
value in that time, and it would be impracticable to add a 
heavy retardation in such a circuit. In practice, with the 
amount of retardation necessary to reduce the noise in the 
telephone sufficiently for satisfactory working, end bearing 
in mind the necessity for keeping the voltage of the tele- 
graph circuit as low as possible for the same reason, experi- 
ment shows that 60 words per min. on an overhead line 
working duplex can be obtained only under the most 
favourable conditions. In order to provide a working 
margin of safety the Van Rysselberghe system is in fact 
generally worked only at hand speed. If this is assumed, 
electrical filters mav be used to cut off the currents of 
higher disturbing frequencies. 

In this country the arrangement for utilising vhe two 
wires of a double-wire circuit to form two duplex circuits 
(composited working) is sometimes used to superpose tele- 
phone call wires worked by telegraph upon junction cir- 
cuits worked on the common battery system, or, alter- 
natively, one wire is used as a telegraph call wire, and 
the other for automatic signalling on the junction circuit. 
In such a case each set of apparatus bridged on the telephonc 
circuit involves a: transmission loss, which is usually not 
less than one mile of standard cable, and may possiblv 
exceed this figure. The loss is increased when similar 
circuits are extended to one another; it should therefore 
be ascertained, before doing this, whether the circuits have 
the necessary transmission margin. 


‘TELEPHONE CIRCUIT PHANTOM WORKING. 


The well-known equipotential method of superposing 
now to be dealt with is of great importance and utility and 
of very wide application. The earliest patent specification 
in this country covering this form of superposing is that of 
Mr. F. Jacob (British Patent No. 231 of 1882). - 

In phantom circuits where two wires are joined in 
parallel the resistance is generally half that of the side 
circuit, and the leakance double that of the side circuit— 
the conditions for minimum attenuation for both side and 
phantom circuit. 

Experiment on recent cables shows, however, that the 
capacity of a phantom circuit has usually a mean value 
approximately 50 per cent. in excess of that of the side 
circuit. The natural inductance in telephone cables con- 
taining small-guage conductors is so small as to be nearly 
negligible, and will be left out of consideration. Artificial 
inductance is, of course, generally added to underground 
circuits which form part of the trunk or ong-distance 
system, and the problems of circuit balance nresented by 
these loaded circuits will be dealt with further on. On 
account of the relatively small capacitv of the phantom 
circuit in such cables as compared with the capacitv of the 
side circuits, the phantom circuit is of a higher transmis- 
sion efficiencv than the side circuit, so that by superposing 
we actually obtain an additional circuit which is more 
efficient than the circuit on which it is superposed. 


It should be noted that it is possible to carry the 
principle of phantoming further, and to obtain a second 
phantom metallic circuit by combining two four-wire cores 
and twisting them together in the same way as the two 
side circuits are twisted in order to form an ordinarv 
phantom circuit. Eight wires would evidently be necessary 
for such a circuit, and the principle may theoretically be 
continued, using 16 wires, 32 wires, etc., for successive 
phantom circuits until the number of combinations is ex- 


„е... 
hausted. In practice, however, phantom circuits are limited 
to fcur-wire combinations at present. 

As regards submarine cables, which frequendy contain 
only four wires, there is no difficulty in calculating the 
capacity. Owing to their immersion in the sea the four 
wires of such cables are screened, and this simplifies the 
capacity relations; for example, the capacity of a couble- 
wire circuit is one-half that of a single-wire circuit an1 the 
capacity of the metallic four-wire phantom circuit is twice 
that of the side-circuit. The capacity of the four-wire 
earthed phantom circuit is four times that of a single 
earthed wire. As a consequence of these capacity. relations 
a metallic loaded phantom circuit has approximately the 
same efficiency as the side circuit. The earthed phantom 
circuit, however, is materially less efficient than the cther 
two circuits, owing to the increased effective resistance, 
which is observed in such circuits—e.g., an increase of 
about 2.5 ohms per naut per wire at 800 periods per sec.— 
owing to the interaction between the field of the conductor 
and the metallic sheath of the cable, and the effect of the 
return path consisting of sea water. Тһе four wires in 
such a cable are usually arranged in quad formation, the 
diagonal wires forming the two side circuits and each side 
circuit forming спе limb of the phantom circuit. .\s seen 
end-on the four wires are at the four corners of a square. 
In the: case of a four-wire loaded or unloaded submarine 
cable it is theoretically possible to obtain four telephone 


{ 
| 
! 


H 
| | 
i 
| 
$ 
f 
|. 


Fic. 1.—EDISWAN 
STATIONARY ACCUMULATOR, 
SEALED TYPE. 


FIG. 
ACCUMULATOR, 


“Fic. 3.—12-VoLT LicnrisG BATTERY, MOUNTED IN WOODEN 
CASE FOR OMNIBUS, ROAD CARS, LORRIES, ETC, 


2.— EDISWAN 
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circuits without mutual interference. In the case of coil 
loaded circuits two separate coils are used for the phanainin 
circuit at each loading point, otherwise the  four-wirc 
earthed phantom circuit would not be loaded. The phan. 
tom «coil arrangement referred to is the usual loading 
method of Messrs. Siemens Brothers and Co. 


in such 
cases. 
(To be continued.) 
EDISWAN ACCUMULATORS. 
The Edison Swan Electric Co., have 


Ltd., now been 
manufacturing accumulators at their Ponders End Works 
for a period of over four years, having laid down a com- 
plete and well designed plant for this purpose Th 
accumulators, which are of the pasted type, are manu 
factured upon lines and according to formula which hav 
proved suecessful during a period of over twenty vear~ 
The positive active material consists of a specially evohe: 
oxide, we are informed, the physical characteristics ; 
which give a high cfliciency and long life пеге substanc- 
are not emploved. 

The Ediswan Accumulator Works are self-contained, ал! 
are laid out for the passage of the work progressively 


Кб. 4.— XN Episwan 
Моток Car LIGHTING 
AND STARTING BATTERY. 
STATIONARY 

ТУРЕ. 


ж "EA 
DOT pe 
NES 


— 17-17) 


Fic. 5.—6-Vorr Small ТҮРЕ 
ACCUMULATOR IN CELLULOID 
CasE. 
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mini- 
mum of handling and transportation, the various sections 
being the Grid Casting Room, the Pasting Dept., the 
Forming Room, the Drying Room and the’ Section Casting 
and Lead Burning Room. 


through the various stages of manufacture with a 


Here the plates have the seciion 
bars eitner cast or burnt on gscording to the сүре of battery 
under construction. From here the made up sections are 
паме to the Assembling where separators are 
inserted and the sections placed in their containers, and 
where necessary, the tops pitched in, te., for sealed top 
npe batteries. In the Test Room аге four charging 
panels, each capable of dealing with accumulators up to 
soo ampere-hour capacity. 


Room, 


: А меН arranged and equipped 
test bench is provided fitted with all the necessary instru- 
ments, resistances, efe., for testing batteries as to capacity, 
Ple and other effects, when subjected to varying conditions 
of Use, 

Adjoining the main ANecumulator Shop is an 
whieh wood 
which 


annexe, in 
separators аге treated, These 
the Works, here treated in a 
yates of chemical baths for the removal ef resin and other 
eh matter, which would have a detrimental effect upon 
ihe working of the battery, 

The material store also adjoins the main shop, 
sesks of glass, celluloid and 
Ses, ete being carried. 


separators, 


are made in are 


raw 


ebonite boxes in varying 


The buildings аге well laid cut with a view to the safety 


and comfort of the workers. The floors throughout are of 


hae Stalierdshire tile, which permits of their being 
Koroughtly cleaned down with the hose pipe and the 


removal of. ail free acid. X series of washing basins and 
baths with a plentiful supply of hot and cold water are 
provided, together with ample cloakroom accommodation 
and lockers for food sierage, ete. clogs and over- 


Pasting and 


Special 
tl аге supplied for the workers in the 
Forming Rooms. 

The range of accumulators manufactured. is a wide one, 
ranging from small types in celluloid cases. to. shop. and 
house lighting sets of збо ampere-hour capacity. The 
Celluloid сазе patterns range from small cells, suitable 
lor policemen’s hand imps, ete., up to cells of a capacity 
of 18 ampere-hours. Another range is for car lighting and 
ignition purposes.  Phese are supplied in either. celluloid 
or ebonite containers. Next are the car starting batteries 
in ebonite These are made in all for 4l! 
mikes of ears. Special types of batteries for bus and 
char-a-bane lighting аге also made. Another series are 
the batteries. of ship and yacht lighting. ‘these озге 
mounted in teak lead-lined containers. Stationary type 
batteries, in glass boxes, complete the range. 


cases. sizes 


These сап 
be supplied in апу capacity from 9. ampere-hours up to 
joo ampere-hours. We illustrate examples of some of the 
pes, 

The Coy. have their own wood and metal workers for 
(he manufacture of carrying eases, ete., so that the manu- 
facture of Ediswan Accumulators is quite self-contained, 
but for the supply of raw material, 


A new catalogue, fully illustrated, giving full. particulars 
of the comprehensive range of accumulators manufactured, 
has just been issued, and copies can be obtained оп appli- 
tition te any of the Company’s numerous Depots through- 
but the country. 


Situation Vacant. -A mor used to wireless is warted ir the 
Midlands to take charge of Departmert. Sce small advt. 
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ELECTRIC SIGNS.* x 
ики DEVELOPMENT AND PRACTICE. 


By Gro. P. GARRETT. 


(Continued from page 321.) 

The effect on the readabititv of the sign due to stroke 
width is seemingly contradictory, since in davlight the 
wider the stroke—always assuming a dark or contrasting 
background the greater the distance it is visible, while 
at night the readability of any given letter increases as 
the stroke width decreases, 

The reason of this apparent paradox is that while by 
day we are looking at an object which presumably is lit 
to a uniform intensity over its whole surface by natural 
daylight, at night. the conditions varv. We have tien 
а series of bright units of light. arranged at intervals 
of the stroke, and the amount of 
surface that they сап adequately illuminate to a more or 
less uniform intensity is strictly Fmited. Ft is interesting 
to observe here that when viewing a sign from a distance, 
when this becomes great enough, the spots of light from 
the lamps appear as wide as the letter width, and then 
as the distance increases. the spots appear to spread out 
larger still and apparently extend. bevond the confines. of 
the letter and spread over on to adjoining characters. 

The explanation of ‘this is that the apparent increase 
in light spot size takes place not at the sn but in the 
eve itself, and therefore no adjustment of the sign can 
prevent. this apparent result. 

The distance at which this overlapping of the light 
bevond the letter. stroke width depends on the width of 
the letter face and the size of the lamps used. For ordinary 
conditions it is well to arrange that the face width of the 
tetter does not exceed to any great extent the distance 
between the lamps. | 

In the case of railway and riverside signs, which are 
primarily intended to. be viewed by daylight from long 
distances, it is often found necessary to make special tvpes 
of letters to mect the conditions imposed. 

A feature to which particular attention should ‘be directed 
is that of the tvpe of construction, or perhaps it would be 
better to say that of the scction of the letter itself. The earlier 
practice in sign construction was to use a wood or metal 
letter with a flat surface, from the front of which the whole 
of the lamp and part of the holder projected. When these 
letters are of fairly large size, sav, 5 ft: or more, and mounted 
high above the normal line of vision and intended to be 
viewed from directly in front, no great exception can be 
taken to this practice, but when smaller letters are used, low 
down over shop faces, and often placed so that they are 
mostly seen by observers passing bv the site rather than 
coming towards it, new considerations arise, and these 
have led to. the. extended use in modern signs of channel 
or trough section letters (Fig. 1). 

The functions of this channel are several. By day thev 
relieve the usual bare lock of the sign and give the effect 
of depth. They also form a fairly good protection to the 
letter from the weather. 

By night, the function of the channel is similar to that 
of a reflector on-an ordinary lamp: it directs the light in 
the required direction, prevents it from spilling over and 


‘lighting up the background, and this latter being kept black 


makes the letter by contrast stand out much more clearly 
than it otherwise would. Where, too, signs. are, so con- 


structed that more than one set of wording: or designs are 


featured on the same sign, it will be appreciated: that the 
trough section of lettering is essential, and, speaking gener- 
ally, it is the writer's firm conviction that, except in very 
special instances, the channel section of letter is so superior 
to the surface type that its use should be standard practice 
in all cases. The proportions of the channel deserve special 
attention. A channel with low walls is relatively useless, 


*\bstract of Pajer read before the National Association of 
Supervising Electricians. 
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as, although a little better definition may be obtained in the. 
letter itself, the light partly spills over and illuminates the 
background, giving the sign a hazy appearance instead of 
the clear-cut, brilliant affair that it should be. Speakmg 
generally, the walls of the channel should be sufficiently 
high that the whole of the filament of the lamp is below 
a line taken across the top of the channel walls. : 
With regard to the effect of spacing between letters, it 
will be apparent that the same laws will hold good as in 
the case of distance between stroke of letters, ‘but as this 
matter is more commonly determined by question of size of 
site, it will serve to state that the minimum distance 
between the centre line of the lamps of adjacent letters 
should not be less than one-half of the total letter length. 
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Fic. 1.—SkcTION OF STANDARD CHANNEL 
SECTION LETTER. 


Having now dealt with the question ‘of the design of the 
sign letters, it will be apparent that a number of questions 
will have arisen on the points of materials and methods of 
actual construction. ` 

In the initial stages of electric sign development, it was 
quite the natural course to adopt to take the commonly- 
used accessories used for indoor lighting requirements and 
use them out of doors for sign work. Thus, with the wooden 
letter type of sign, the ordinary brass-cased bavonet holder 
of the batten type came into use; at first screwed on to 
the face of the letter, and, later on, fitted in holes drilled 
in the letter, so that a greater or less portion of the skirt 
of the holder projected from the face, while the connections 
were made from the back of the letter, the wiring being 
sunk in grooves formed at the back of the letter, which, 
together with the ‘back of the holders themselves, were 
filled with bitumen afterwards. This type of construction is 
still largely in use on the cheaper form, of sign, where first 
cost takes precedence over questions of durabiltv, good 
practice or readability. In the case of one of the best-known 
sign makers, phosphor bronze takes the place of the usually 
troublesome steel springs behind the plungers in the holder, 
while copper is used instead of brass for the outer case 
This has undoubtedly been a fairly successful attempt to 
defeat the ravages of the weather, which is so extremely 
severe on light brass parts exposed to the open air, and is 
much better than attempting to overcome the trouble with 
rifbber sleeves which quickly deteriorate, when it will be 
usually found that the sulphur in the rubber has caused as 
much damage as would have been obtained if the holder 
had been left without this dubious protection. 

When, however, it is desired to use metal letters, whether 
of the box or flat surface type, to give greater durability 
or better finish, or of the channel {уре to increase the read- 
ability, a new ‘difficulty arises. The letter and the frame. 
work of the sign are always more or less well “earthed,”’ 
and‘ the small clearances between live arts of the holder 
and the outer case are so small that every shower of rain 


brings trouble in its train in the form of “ dead earths ” 
and consequent extinguishing of part of the sign. Anything 
worse than a distorted or partly extinguished sign, from the 
advertiser’s point of view, can hardly be conceived, and it 
satisfactory service is {о be given, a much better lamp holder 
than the usual indoor type must be found. Porcelain bayonet 
holders are certainly procurable, but the price is excessive, 
and even if this were not so there are certain constructional 
difficulties which make ‘them far from satisfactory in 
actual practice. 

It is not surprising, therefore, to find that the screw tvpe 
of lamp holder with porcelain shell is coming into accepted 
common use. Earlier exponents of metal signs chose te 
adopt a special holder and lamp сар to suit. Although the 
wisdom of this is rather doubtful, it showed an apprecia: 
tion of the shortcomings of the older method and a desire 
to improve. 
(To be concluded.) 


DEMAGNETISING A WATCH. 


It is several years since an article under the above 
heading last appeared in our columns, and we think, 
therefore, it will interest many new readers if we 
quote the following extract from the technical cclumns 
of our contemporary, The Kinematograph Weekly, for 
June 22. | | 

"Operators or electricians who experiment with 
electrical machines, or with electro-magnets, | should 
remember to remove their watches first of all, as the 
steel parts of a watch are liable to become magnetised 
in the electrical field. To demagnetise a watch, piss 
a piece of string through the watch ring or strap clip, 
and holding both ends of the string bring the watch 
within two or three inches of the poles of a strong 
magnet. Twist the string meanwhile so that the 
watch spins round rapidly, and whilst still spinning 
withdraw it slowly to a distance of three or four feet 
from the magnet poles. By then the watch should be 
in its original state. From E. W. Cornish, Palace 
Theatre, Chippenham. 

" Mr. Cornish says 'by then the watch should be 
in its original state,' but the watch may have a word 
or two to say about that. With a cheap watch the 
treatment may do all that is necessary. A good watch. 
accurately timed, is hardly ever the same again orice 
it has become magnetised. Therefore, Mr. Cornish’s 
first injunction to take it off before it comes to harm 
is the best one to follow. A good way of demagnetis 
ing a watch is to hold it in a strong А.С. field and 
gradually withdraw it, as described, meanwhile tap 
ping the watch case very gently with a wooden lea 
pencil. Using an A.C. feld, there is, of course, no 
need to spin the watch. This is only necessary watn 
demagnetising with D.C.—C. N. B." | 

The initials С. N. В. stand for Mr. Colin M 
Bennett, who edits Kine. Technicalities, and may, in- 
deed, be looked upon as the leading expert in Great 
Britain on the electrotechnical side of the motion picture 
industry. The moral is, get a non-magnetic wate 
and then you will be on the safe side. 

——" 

Partnership.—Any reader or readers who may be on the look- 
out for an opportunity of investing capital in an old established 
undertaking which requires more money for the purpose of carr}: 
ing on its regular business will be interested in Mr. Poynter’ 


advertisement in our prepaid columns. The '' Maxim " lamp 
has been known in Great Britain for very many years. 
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| | OMELITE is simple, compact, strong, with 
T О М Е L [ T E fewer parts than any other unit of the 
к ваше capacity. Thoroughly air  cooled— 
| Homelite, even after hours of running, is so 
he ideal self-contained cool that you can hold your hand on any 
lectric light plant for part except the exhaust. 


he country house 


ШШШ 


ШШ 


| 
| 


Homelite is compact, weighs only 100 lb., 
does not require bolting down. Ideal for 
small country houses, as the plant can easily 
be taken in the car to the repair shop—there- 
by reducing maintenance. 


SE Homelite requires no skilled attention. A 
t s | mixture of petrol and oil ensures thorough 
lubrication. Homelite has an output of 
400-450 watts (32 volts) and is supplied with 
English Batteries of either 50 or 72 amp.-hour 
capacity. 
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Write to-day for full details of Homelite—this wonderful 
little set will enable you to secure a new type cf customer. 
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118-120, тагир, Cross Rd., qudm W.C.2. 


Telegrams : Secabilis, Ox, London, 
Telephone; Gerrard 7766 (4 lines’. 


WALL TLTTE 


FELECTRICITY — - 


IN THE COUNTRY HOUSE. 


Country homes, clubs, hotels, etc., in isolated places can 
have all the comforts of Electric Light and Power from 
small, self-contained plants. 


ШШШ 


The battery carries the burJen of the load on these plants. 
It is the heart, the vitals, the mainstay of the whole system. 


Get the right battery first time. Chloride batteries are 
specially designed for this work. The largest factory in the 
kingdom making Storage Batteries only, and the widest 
organisation for the care of batteries in service is at the 
back of every Chloride battery sold. 


s Chloride. s 


ELECTRICAL STORAGE 


"COMPANY LIMITED: Z 
Clifton Junction, 57, Victoria St., p 
Manchester. London, S.W. ^ 
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| ADOPT THE BEST PRACTICE 


BY INSTALLING 


HART BATTERIES 


LOW COST OF UPKEEP 
STEADY LIGHTING 


FREEDOM FROM 
BREAKDOWN. 


HIGH EFFICIENCY 
LONG LIFE 
EASY TO MAINTAIN. 


Mb ji Hart Batteries have distinct advantages over all 
ALI other makes. The superiority of Hart Cells 
MERI is responsible for their extensive use 10 
m | central Stations, Private Installa- 
[LU] tions and general purposes 
M | of all kinds 
РНЕ 
8 
F HART ACCUMULATOR CO., L™ 
П { | 
\\ MARSHGATE LANE, STRATFORD. LONDON, Е.15. 
BRANCH OFFICES AT— 
LONDON ee "T es 36, Victoria St., S. W.1. BIRMINGHAM .. 3^, Newspaper House. 
•. 174, Corporation Street. 
GLASGOW .. ee ee 107, Wellington Street. BRISTOL ee 57. Victoria Strect- 


MANCHESTER ee ee 4, Victoria Bridge. Bi rast .. 41, Chichester Street. 
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Fuller’s Cylindrical Slide Rule, 
equal to Straight Slide Rule 
500 inches long. 
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UNION CABLES 


JOHN OAKEY & SONS. LTD. 
E great thoroughfares of the world, 


MANUFACTURERS ОР | Ти with cable for the 
EMERY, EMERY CLOTH, EMERY PAPER, De er oe ieee 
CABINET GLASS PAPER, GLASS CLOTH, UNION Union Cables. 


BLACK LEAD, PUMICE, CROCUS, TRIPOLI, | | 
' ROUGE, &c, j on of Manufacture, and owing (o distr very 


Oakey's e" Flexible T willed 12 Етегу Cloth. high standard of quality, minimise the 


danger of breakdown & consequent loss. 
For Engineers, Sewing Machine, Lock and Scale Makers, and all purposes where The familiar Union Cable trade mark, 
great STRENGTH, DURABILITY and PERFECT FLEXIBILITY are required. 


together with the mark of the C.M.A., 
is your guarantee of first-class work- 


FLINT & GARNET PAPER IN ROLLS, A T ON manship and quality. 
50 yards long by 18 in., 20 in., 24 in., 30 in., 36 in., 40 in., 42 in., & 43 in., wide. marked onthe ounde we THE UNION CABLE CO LTO. ' 


é 
'WELLINGTON" EMERY WHEELS. DAGENHAM DOCK ESSEX. 


WELLINGTON EMERY AND BLACK LEAD MILLS, LONDON, S.E. L — 
ALL BRITISH MADE. 


JUNE 3o, 1922 


TO OUR READERS. 


ELECTRICITY is published every Friday, and, if ordered, із on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. It 
bas a very large sale tbroughout the United Kingdom, as well as 
in the British Colonies and Abroad. 


Questions to which an answer is required must be accompanied by a 
21. stamp for reply. When considered of sufficient interest, the answer 
will probably appear in the paper. 


The Bditor does rot hold himself responsible for opinions expressed by 
ш contributors, nor does he necessarily identify himself with 
eir 8. 


New advertisements for the displayed columns and alterations to 
eusting oues must reach the publishing office not later than 
the first post Tuesday morning, in order be in time for the 
issue of the following Friday. ‘This is important. Rate quoted on appli- 
tauon. Subscription : 17s. 64. а year, 9s. half-year, 4s. 6d. a quarter in 
advance, postage prepaid in the United kingdom and abroad. 


. All remittances payable to the Publishers, 8. ILENTELL AND Co., LTD. 
4-39, Maiden Lane, London, W.C.2. Telephone, No. 2460 Gerrard. 


4 
Current Topics. 


There is enough trouble in the country to-day 
without. going out of one's way to acquire a fresh 

supply, vet а recent decision of the 

Asking For It. Stepney Borcugh Council is calculated 

to land the unfortunate ratepayers of 

that borough in an expensive mess before many months 

we past. One would have thought that the lessons 

A trades union extremism since the war would have 

Md a salutary effect upon publie opinion, but 

apparently Stepney Council rather enjoys а perpetual 

Mate of wrangle in its various municipal departments, 

| for it has decided that it be a compulsory condition of 
employment under the municipality that all employees 

_ ina trade union. The fortunate exceptions to this 


nexorable rule are the Town Clerk, Borough Engineer / 


-and Surveyor, Medical Officer of Health, Borougth 
Treasurer, Borough ‘Electrical Engineer and the 
Borough Librarian. 
10 examine the membership cards of all employees at 
Stated intervals and report as to the payment of 
Subscriptions, ete. * 


Councillor J. D. Somper made a bold endeavour to | 


dieat the motion. In a common-sense speech he 
relerred to the extraordinary policy which this motion 

o mdeated, He could have understood employees com- 
ng to the Council and saying they wanted to form a 
г trade union, but he had never yet heard of an employer 
before engaging a workman insist'ng on his belonging 
‚ © а trade union which had never existed when the 
Man was engaged. He could not understand why the 
staff could not be left alone. What was the purpose 
; М dictating to them, and what purpose was there in 
f cvgesting to them that any new candidate to be 
"NaRed should belong to a trade union? If they 
refused, were old employees of twenty-five years’ ser- 
m oe sacked? Well, all I have to say on the 
UIS that I am glad I don't pay rates in Stepney. 
nie than thankful that I reside outside ‘the 
Те or trouble there will be, without doubt. 
ra Ds pace will be set to trade union rules 
кё n. slowest and least efficient man- and, 
TENE now where they are, councillors will find 
eves being dictated to by autocratic spokesmen 


representi : | | 
шу ТЕЁ their own employees. I wish them joy 
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Furthermore, shop stewards аге. 


_335_. 


At the price we are individually paving for public 
services and the Government of this country to-day we 
have a right to expect better value for 


NS: VIUERE OUR 22. Il 


Tardy. our money than we are apparently 
Officialdom. gctting. We have the most costly 


| bureaucracy m the world, swollen 
beyond all reasonable bounds during and since the 
war, vet we get nothing like prompt or efficient service 
from this huge organisation, which in theory looks 
alter the comfort, health and convenience of the com- 
munity. Tt is characteristic of modern. bureaucracy 
that itis always behindhand; it never criginates or 
anticipates the march of progress; always waits for 
Its hand to be forced by weight of public opinion ; and 
that is one of the main reasons why, as a nation, we 
are generally behindhand as compared with the more 
enterprising and virile vounger countries, 


| соим cite. numerous examples to illustrate my 
point, but three or four will suffice, and bring home 
at once to the reader what poor value he gets for his 
huge cxpendtture on national upkeep. Electricity 
supply is more backward in this country than in most, 
and, although we have heard much of the activities of 
the Electricity Commissioners, there are not yet any 
very tangible evidences of improvement, except in one 
or two Isolated. cases where the authorities concerned 
have always been more progressive than their. neigh- 
beurs. Water supply: again, following last year's 
drought, we are threatened with a water famine, yet 
cur water boards and other authorities responsible for 
the water supply of our principal cities and towns have 
had generations of experience and endless opportunities 
for compiling statistics regarding consumption, rain- 
fall, ete., indicating the need for providing against 
ever-increasing demands. Have they risen. to. the 
occasion? "The general appeal to the public to save 
water Turnishes the answer to this question. 


Motor vehicle parking: here we have another 
instance of supineness on the part of authority. Motor 
trate has been in existence for upwards of thirty 
years, and is growing daily. -Its effects upon road 
surfaces are at long last beginning to be studied by 
surveyors and others. responsible for the upkeep of 
roads. But it has never occurred to bureaucracy that it 
is sometimes necessary for à motor car to stop in busv 
thoroughfares, and although motor cars have been so 
stopping for the whole of the thirty vears above men- 
tioned, in «ver-growing numbers, the authorities con- 
cerned are only just awakening to the fact that such 
accumulation of vehicles constitutes an obstruction. 
What do they do? Common-sense would indicate the 
urgent need for "parking" spaces in all large centres 
of population, where cars could be left a while out of 
the way of other tratie. But this is not the way of 
bureaucracy; t never adopts the common-sense 
method. Authoritv’s cure for motor vehicle obstruction 
is an immediate attack upon the motorist in the shape 
cf heavy fines for leaving cars standing. Such a 
policy is calculated te aggravate rather than remedy 
the trouble. 
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A fruit-importing firm is negotiating for the building 
of electrically propelled vessels, the generators oi 
which will be driven by oit-engines, and 
the propellers by motors placed as far 
aft as possible. Hence there will be 
no engine-room in the generally 
accepted sense, no shatt tunnel, and no boilers, the 
whole of the hull being available for cargo. lt is 
possible that the oil engine and generators may be 
located on the main deck above the water line, and 
will constitute in effect a central power station. There 
is no truth in the rumour that the fuel bunkers will be 
kept filled with curr(a)ents. The latter will be con- 
fined to the cargo space. 


Electric 
Fruit Ship. 


Hitherto I had always laboured under the impres- 
sion that the palm for tall stories belonged equally 
to fishermen and golfers, but this new 
Hroadcasting broadcasting craze seems likely to 
and Veracity. breed a new type of Ananias alto 
| gether, born of the spirit of emula- 
tion in the alleged receipt of signals under all sorts of 
impossible circumstances. For example, there is the 
man with a crystal set in Aberdeen who claims that 
he still gets Poldhu quite clearly every day, in spite of 
the fact that the station has ceased to transmit. Then 
there 15 the budding Marconi in.Swansea who claims 
to hear the Dutch concerts quite clearly every time, 
again with a crystal set. This is nothing to the man 
who interpreted a somewhat prolonged chain of 
irregular atmospherics into an urgent message from 
Mars for a bottle of Bass, nor is it excelled by a certain 
keen amateur of my acquaintance who achieved 
wireless telephony long before Marconi himself, 
through accidental contact between a  neighbour's 
telephone line and his own aerial. 
I am glad to note, from Mr. Kellaway's appeal to 
Parliament for spending powers, that we are to have 
an improved telephone service in the 


Telephone near future. ‘Upwards of thirty-six 
Progress. millions are to be spent on developing 


our public telephone service during 
the next five years. In the light of the Postmaster- 
General’s supplementary remarks, however, I am not 
too optimistic on the results of such expenditure, 
because he apparently does not favour the automatic 
system. He speaks of it as costly and complicated, 
apparently overlooking the fact that frst cost, even 
if higher than our obsolete manual apparatus, is not 
the total expenditure on the service. There is a little 
item of operators’ salaries and accommodation which 
enters into the calculation and is going on all the time, 
year in and year out. Furthermore, it is totally untrue 
to state that manual service is as rapid as auomatic; 
that the dialling process of securing a connection and 
subsequently clearing it at the finish of a conversation 
is infinitely quicker has been abundantly demonstrated 
over and over again. Mr. Kellaway, like his pre- 
decessors, has evidently been misinformed on the sub- 
ject of automatic telephony, but, then, it takes a 
generation at least to convince the average Britisher 
that he is behind the times in modern means of com- 
munication, as in most other examples of applied 
science and engineering. ELEKTRON. 


ELECTRO-PLATING. 


By C. SYLVESTER, A.M.I.E.E., A.M.I.Mech E. 


(Continued from page 539 Vol. xxxv.) 

It is not necessary in this series of articles to go 
into intricate details concerning the electrical unit: 
which are to be considered if accurate calculation: 
аге to be made. Almost any textbook adequately 
deals with these, and the reader should obtain onc, 
preferably the “ Practical Electrician's Pocket Book,” 
if he is in doubt about any electrical unit. 

The majority of textbooks, however, do not deal 
with equivalents from an electro-plating point oí 
view. For the benefit of the readers who may not 
understand these I submit that the following may b 
found to be useful :— 


Idneh ceci ees = 25.39 mm. 
т Square Inch ........ = 645.2 square mm. 
I Cubic Inch.......... = 16.387 cubic cm. 
I Pound (avdp.) ...... = .454 kilogramme. 
I Millimetre .......... = .0394 inch. 


I Square Millimetre = 
I Cubic Centimetre .. = .061027 cubic inch. 

I Kilogramme ........ = 2.204 lbs. (avdp.l. 
The weight and thickness of metal deposited by 2 
given current density may be found from the following 

table which is approximately correct :— 

Thickness of deposi 
Weight deposited per produced in 1 hour uii 


.00155 square inch. 


Material. hour with Yampere. І ampere per sq. inih. 

Grammes. Inch. 
Copper (Cyanide) | 2.3665 $a . 016208 
Copper (Sulphate) 1.1832 is . 008104 
Gold  .. Б; 2.4410 „007721 
Iron 1.0435 „007820 
Геаа 3.8571 ‚021134 
Nickel 1.0994 „007894 
Silver 4.0249 .023142 
Tin 2.1988 ‚018414 
Zinc 1.2112 „010415 


From this it will be seen that 10 amperes per square 
foot will deposit 11.832 grammes of copper in 1 hour 
in sulphate solution. There are, approximately, 28.35 
grammes to the ounce. Therefore, 11.832 gramm 
arc equal to nearly 62 ounces. | 

If it is necessary to know what current will depo! 
a given thickness in a given time, say jth inch o 
copper in 24 hours, in a sulphate copper solution, 4 
glance at the above table will make it clear that 4 
current density of 46.3 amperes per square foot will 
be required. 

The voltage or pressure required for various materials 
is shown in the following table :—- 


Gold (Sulphate) .......... I.5 to2 volts. 
Gold (Cyanide) .......... 2 »5 n 
SVET ежа онә I.5 n» 2 „ 
Gold . re а э э ө ө о 2 » 6 » 
Biss сеен 2 „6 » 
Nickel 25.035 62% ot о рекао I.5 


»» 4 » 
Regarding uickel, the voltage should be 5 volts to 
commence, this being gradually reduced to the П ШӨ 
in the above table. 
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These figures are only intended as an approximate 
ide, since the voltage should vary with the nature 
the metal being deposited on. For instance, to 
posit nickel on brass and copper articles a low 
каве is required, yet cast iron and tinned iron require 
much higher voltage. Again, if articles are being 
ated in bulk in baskets, it is necessary that they 
ould be '' struck " with a higher voltage to ensure 
e articles being deposited all over. 
We are now in a position to deal with the actual 
ating processes. We will therefore consider nickel 
ating. 
NICKEL PLATING. 

A bath similar to that illustrated in Fig. 9 should 
‘used, that is, it is lined with pure chemical lead 
ih burnt joints and match-boarding. As before 
ated, the bath should be placed some distance above 
it floor to allow the free passage of air underneath. 
Nickel Solution.—To make a new solution, take about 
wW pound of nickel salts and dissolve them in one 
Шоп of clean boiling water. The salts should be 
aed in a wooden tub or an earthenware vessel, 
id the boiling water added until they are completely 
solved. When making a new bath of solution it 
wuld be half filled with water. As the salts are 
solved in the boiling water, they should be added 
‘the cold water in the bath. This is very important, 
ince it prevents the salts crystallising on the outside 
f the bath. 
А certain amount of attention should be given to 
e water, since if it is too hard the results will not 
“ооф, It will be found that a little ammonia, either 
quid or carbonate, will improve the water consider- 
jy. Care, however, should be exercised that too 
uch is not used. About one pound of carbonate 
nmonia will be sufficient to every roo gallons of 
ater, 

(To be continued). 


Questions and Answers by Practical Men. 


RULES. 

QrEstions: We invite our readers to send us questions, preferably on technical 
uma that have arisen in actual practice. Questions which we consider of 
Мем interest to our readers will either be replied to under ' Answers to Corre- 

' от replies will be invited from our readers. One shilling will be paid 
"Ш question which we select for competitive replies in this column. — 
ANSWERS : A fee of 10s. will be paid for the answer which we consider shows 
“008 merit, and 5s. for the опе we select as second best. In judging the replies, 
'Priance will be attached to clearness and conciseness, as well as accuracy. The 
‘ur reserces the right to make no award, or to accept only one reply, tf, in his 
‘nion, the answers received do not possess sufficient merit. Competitors desiring 
' return of their manuscripts, ¿f unaccepted, should enclose stamped addressed 


Write on one side of the if di 

pa only, and tf diagrams are sent, draw them on a 
arale sheet of paper to the manuscript. Competitors may adopt a 
m de plume," but, both in the case of questions and answers, the competitor's 
: name and address must be sent with the manuscript as a guarantee of good faith. 
К inre will be entered into with regard to successful replies. The Editor's 
Commencing with Question No. 101, а Diploma of Merit will be awarded to the 
ecimPetiors who win the first or second prize the most times during the пед twelve 


The words " Questions and Answers” or “Q” and “ A” should be placed at 
‘1 left-hand corner of all letters intended for this column. 


QUESTION NO. 141. 
Would any reader clearly explain to me, with a diagram 
Wing the position of the instruments, a simple method 
| testing the lightning conductors on a church spire or a 

Чу high chimney ?—** PUZZLED."' | 

QUESTION NO. 142. 
M have been requested to install a recording ammeter in 
огу where the supply is single phase, three wire, 
КО volts across the outers. The load is chiefly motors 
being 200 volts between outer and neutral, and others 


are connected across the outers. Can any reader tell me 

how I can meter this load with one recorder ?—“‘ S. H. 

ADAMS.” 

(Replies to Questions Nos. 141 and 142 must be received 
not later than June 30, 1922.) 


Answers to Questions. 


QUESTION No. 134. 

Can any reader give me a clear idea of the principle of 
operation of the Merz-Price system for the protection of 
main cables ?.—" JOINTER.”’ 

REPLIES TO QUESTION No 134. 

The first prize (10s.) has been awarded to ''S. J. Berrv- 
man," Gustavus Road, Camborne, Cornwall, for the 
following reply :— 

In order that a system of feeder protection may 'be reliable 
in all departments, it is necessary that the protective appar- 
atus shall be instantaneous in disconnecting a faulty feeder 
from the rest of the system; otherwise the effect of the 
fault may be so great as to cause the current to be cut 
off from the other feeders, which, of course, would inter- 
rupt the supply of power. It is also necessary that the 
protective device shall be applicable to networks of feeders, 
ring mains, etc., and it must be unaffected by momentary 
reversals of power due to surging or hunting in synchronous 
machinery. The above faults are protected by the Merz- 
Price system, thus making it ideal for feeder protection. 

Principle of Action.—The principle on which the Merz- 
Price svstem depends for its action is the creation of a 
balance under normal conditions between the current flow- 
ing into a feeder at one end and flowing out at the other. 


Fic. 1. 


By using series transformers as shown in ‘Fig. 1 this con. 
dition 1s obtained. The generating station is shown at A, 
being connected by the feeder а to the substation В, only 
one conductor being shown for sake of simplicity. Let us 
suppose the substation B'and feeder а are part of a ring 
main, so that the substation is fed in duplicate. In series 
with the feeder and near each end of it are connected the 
primaries b and с of current transformers. The secondaries 
d and e of these current transformers are connected in 
series through the relays f and g, by means of the pilot 
wires h and i, in such a manner that when the current is 
flowing in the same direction at both ends of the feeder, 
as shown by the arrows, the E.M.F.s induced in the secon- 
daries d and e oppose each other. When this is the case 
no current flows in, the pilot wires, and the relays f and g, 
which close the trip-coil circuit which operates the breakers, 
are not energised. ‘Should a fault develop at j, as shown 


Fic. 2. 


in Fig. 2, on the feeder a, the currents in the primaries 
b and c of the series transtormers will now be flowing 


in opposite directions, as shown by the arrows, because 


the substation B will feed current back to the fault at j. 

As a result. the E. M.F. induced in the secondary e 
of the current transformer, on the right of sketch, will 
reverse. and help that induced in secondary d. Thus a 
current is set up through the secondary circuit. consisting 
of the онор wires Л and i and the relay coils, which will 
operate the relays, causing them. to close the trip-coil 
circuits and thus open the circuit/breakers. at each. enl 
of the feeder a. Current can only flow in the secondary 
circuit when the currents in b and c are either unequal 
or opposite in direction, and these conditions can only Le 
produced by а fault on the feeder a. 

Bv using the Merz-Price system it makes possible the 
ccnnection. of high-tension feeders into networks and ring 
mains, and the saving in copper effected in this way more 
than compensates for the extra cost of the pilot. cables 
(which are small cross-section wires) which, of course, 
are as long as the main feeders. This method of protection 
may also be adopted for generators or single transformers. 

Quick-acting Relay.--Vhe construction of the Merz- 
Price relay is shown in Figs. 3 and 4. It is so designed 
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Fic. 3. — ^7. 


Fic. 4. 


that the time which elapses between the energising of 
the coil and the closing of the contacts is as short as pos- 
sible. The relay magnet is built up of a laminated iron 
core a, wound with the coils b, b, which are connected in 
the circuit with the secondarv coils of the series transformers 
bv means of the terminal blocks c, c. "The circuit of the 
tripping coil is connected to the two main contacts d, J, 
and the auxiliary contacts e, e, by means of wires passing 
through the base of the relav to the terminal blocks f, f. 
A light iron armature, g,-is placed opposite the poles of 
the magnet, being pivoted at h, and provided with a counter- 
weight, i. The auxiliary contaets, j, 4, are made of sheet 
copper, and are attached to the armature, also the detent k, 
which, when the armature g is-resting on the stop I in its 
normal position, prevents the brass casting m from falling 
forward about its pivot п, and making connection between 
contacts d, d. By connecting d and d, or e and e, the 
trip coil circuit of the circuit-breaker is completed. The 
weight is restored to its original. position by means of the 
cbonite button o. 

‘The action of the relay is as follows :—On the coils 
b, b being energised by the series transformers, the arma- 
ture gV is attracted, and, of course, rises, thus connecting 
the auxiliary contacts e; e together through the moving 
contacts j, j, Which are connected by the armature. When 
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the armature rises it takes with it the catch k, т. 
releasing the casting m, which allows it to fall forwar. 


thus completing the circuit between the contacts d, | 


The circuit of the trip coil is now complete and the cire: 


breaker opens at the moment the contacts j, ] touch ix 
contacts e, e, but as these contacts are very light, anc 27 
unable to carry much current, they are immediately п 
inforced by the weight m, connecting the main contact 
d, d, these being in parallel with the auxilary coni: 
e, е. Owing to the armature only moving about 1/16 36 
before the circuit is completed between e and е, the aiti à 
of the relav is very quick, onlv a fraction of a sk 
clapsing between the energising of the relay coils am 
the opening of the circuit breaker. 

Series Transformer. -The Reyrolle 
used with the Merz-Price system is constructed as folle 
The transformer primary consists of the feeder vabt 
itself, which passes straight through the centre of a rity: 
shaped core, being insulated from the secondary wir. 
by a porcelain insulator.—S. J. BERRYMAN. 


series transform 


The Second Prize Winner’s reply will be published in 
due course. 
HEED 


AN ELECTRIC RIVET HEATER. 

The electric rivet heater illustrated is made by the Cor 
soidated Pneumatic ‘Tool Co., Ltd. (Egyptian House, 17. 
Piccadilly, W.1), and, as may be seen, is of partrculor 


, 
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robust design. The H.T. windings are in an neces 
position, so as to ensure safety to the operator, and am f. 
the other refinements conducive to the obtaining @ ms: 
efficiency may be mentioned a specially designed switch, 
whereby a considerable economy їп current and a vf 
considerable reduction in the fouling of the electrodes. 8 
to oxidation, is achieved. "The standard sizes are u E 
25 and зо kw., a Jin, rivet being heated in about 20 secunde 


8.8. “City of Nagpur."'—This vessel, recently launched at Rel 
by Messrs. Workman, Clark and Co., Ltd., for Ellerme”` 
Eastern trade, has an clectric installation comprising three lir: 
dynamos for the lighting, electrically "driven fans, auxit 
motors and wireless apparatus. Ап electrically opera 
laundry is a feature of the interior economy of t! c steamer. wh: à 


is of nearlv 11,000 tons displacement. 


4 
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JECTRICITY IN THE MODERN ENGINI 
WORKS.* 


SERING In the third case, there are works—some large, some 


small—obtaining an external supply of power which is quite 
justifiable provided that it can be definitely shown that 


If present-day conditions be examined, it will be found | certain beneficial features exist, such as lower costs and 


at electric power enters into practically every 
e execution of work being economically and 


process, | c-onomy of space. In such cases, the external sources of 
reliably | power can compare favourably, particularly if future exten- 


ected. It may be said that the twentieth century is an | sions are contemplated. 


xtrical period as the nineteenth century was a steam age. It is of the greatest importance that all the factors 
In some respects progress in this country has been re- | in the case be considered when selecting a power supply, 


rded—principallv because of the absence of large sources | аз, although figures can be advanced in favour of external 


water supply such as are common in America and on | power, set it may be possible to show better results with 
e Continent. Аз a result, until recently, the installation | local units under certain conditions. 
H.T. transmission power supplies was on a limitec Dealing now with the important subject of power supplies 


ale. This state of affairs has been greatly altered ir. | for workshops, the usual method of obtaining power is by 
cent times—thanks to the development of large power ! mcans of D.C. generators, and, provided that the power 


Nis operating under more economical condi- 
ons. The transmission of electrical power, al- 
augh existent for small areas at L.T. in this 
ountry, could not compete with local power units 
ail a more economical form of generation 
кате possible. Much has been written con- 
aning long-distance transmission and its possi- 
ities, but with the wider knowledge now 
ossessed its limitations are readily recognised, 
nd, in consequence, its development in the future 
all take place within well-defined lines. ‘Schemes 
md proposals are now under consideration in 
many parts of the country relative to a more 
economical power supply. As these projects get 
mder way, the necessary impetus to a trade 
evival should be forthcoming, and our industries 
vill certainly be placed on a better competitive 


Sess dn the international market. Such must, 
however, be regarded as periods of development . 


imited in the main by the capital expenditure 
involved, and will, therefore, advance in = accord. 
ance with the facilities offered. 

| Referring to the conditions now obtaining, we 
ind that engineering works may be classified undei 
three groups: first, small works which derive 
their power from small prime movers situated in 
or near their sphere of operation, external power 
‘rom other sources not being available or proving 
too costly. For. such works the internal com- 


bustion engine usually gives economical results, 


and being simple in construction and operation 
(їп be tended bv semi-skilled labour. 

In the case of larger concerns, however, one 
Óualy finds that steam can show good results 
and is more reliable in operation. Very low 
Working costs may be taken as the rule with the 
modern high-speed surface condensing units, 
Making it extremely difficult to justify recourse 
to external supplies, especiallv if the plant under 
"nsideration can show a good load factor. 
*condly, there are larger works running under 
“milar conditions which are able. to operate more 
vonomica]ly because of the higher efficiency of 
wer prime movers. Then there are works so 
Situated that they can obtain an external source 
"' power at a lower cost than can be generated 
кайу, In each instance the existing conditions 
will Naturally govern the choice of unit for power 
Production, usually based upon ‘the cost of fuel 
or other controlling factors. 


tin er of a paper read before the Inst. of Produc- 
Mes ‘Agineers, by Mr. J. R. Smith (Chief Elec. Engireer, 
"97%, J, and E. Hall, Ltd., Dartford). 


——— 


Fic. 1.—A 7 П.Р. ENCLOSED MOTOR DRIVING LATHE 
THROUGH SILENT CIIAIN. 


Fic. 2.—-АХ EXAMPLE OF AN ELECTRICALLY DRIVEN AND 
CONTROLLED PIANING MACHINE. 
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house is in a fairly central position, economical working 
can be maintained. 

The choice of voltage is an important factor and one ín 
which much saving in first costs may result. During the 
last fifteen years the electrification of works has passed 
through various stages. In the earlier schemes тоо to 
120 volts was usually adopted as a working pressure, pos 
sibly due to the fact that higher voltage motors were not 
{пеп sufficiently perfected. Although the 110-volt motor 
has given good and reliable service, yet the cost 
of its large copper cables due to the high amperage 
makes its first cost considerably higher than for 
systems of higher pressures. Although this dis- 
advantage is obvious, vet it must be remembered 
that the low-voltage machine usually gives less 
trouble than the high-pressure machine. 

For modern practice, however, it is realised that 
pressures of 230 and 460 volts are now quite suit- 
able and conform with the general conditions of 
internal or external sources of supply. The shunt 
or compound-wound machine at, say, 460 volts is 
reliable and efficient, standing up to its work and 
being equal to the rro-volt motor in its perform- 
ance. The question of cable insulation for the 
higher pressure and the requisite precaution for 
safe working, of course, become of greater im- 
portance, and the maintenance charges are rather 
higher. 

It is an extraordinary fact that one may visit 
some of the largest works in the country and 
find 110-volt svstems in operation, no doubt owing 
to gradual developments having been made at 
this pressure until in the end it has become in- 
expedient to make a change to a higher voltage. 

For works power, shunt, compound, and series 
wound machines are suitable for all ordinary 
purposes. For line shafting the  shunt-wound 
motor will usually meet all requirements, since 
it has a comparatively uniform speed for all loads, 
is of simple construction, and easy to start. Pos- 
sessing a good torque, it is emploved almost 
universally for this class of work. There are, however, 
other considerations to be taken into account in connection 
with shafting drives. One usually finds a large motor 
driving long lines of shafting that operate a considerable 
number of machines through belting. Although this is 
a convenient method, yet the question of ultimate costs 
should not be overlooked, and consideration shouJd be 
given to the power required to drive the shafting and 
belts light, relative to the useful work performed. A large 
amount of power may easily be consumed in lost motion. 
These factors are of importance. When power require- 
ments for shops are put forward, the grouping of machine 
tools is the first consideration, and, by judicious arrange- 
ments, much lost power can be avoided. Large machines 
that deal with work requiring time for setting up, and 
absorb, sav, 10 h.p., should be provided with individual 
motors in preference to being driven from line shafting. 
It is seldom advisable to group shafting to take power 
above 20 h.p., owing to losses in belt transmission, etc. 

Another point deserving of more attention is the position 
of motors. It appears to be thought in some quarters 
that once a motor is installed and running it is there 
for ever and will not require further attention, and, in 
consequence, can be placed in any inaccessible place. 

To maintain an efficient service, motors should be placed 
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in such a position that they may readily be inspected fron 
the ground. ‘They should also be within easy reach of t» 
crane that serves the section they drive. As to powe 
transmitted through belts, much may be said on ths 
important point. Sufficient attention is seldom paid : 
this kind of power transmission, with the result that 15 
upkeep of machinery is increased. 

Although well-defined) data are available relative t 
ecient means of belt transmission, this, in many cases 


FIG. 3.—.V ТИКЕЕ-РПАЅЕ MOTOR DRIVING THROUGH 
HELICAL GEARS. 
l 
does not enter into the calculation of the official responsi 


for the layout of the shop. It will usually be fol 

that the widths of pullevs and belts are too small for the= 
load to be transmitted, resulting in great strain and los 
of power. The ratios for driver and driven pulleys should 
also enter into these calculations. It is bad practice W 
give a greater ratio than 5 to 1 or vice versa. |! L 
also inadvisable to raise the belt speed bevond 4,5» " 

per minute. p 

The author has in mind a case where a motor dis 
high-speed grinding machines running light develops 
9 hp. When the load is applied a further 2} Р” 
recorded; thus the efficiencv of such a drive is extreme! 
small, and it is obvious that the more efficient way woul 
be to drive these high-speed grinders by means of indivi 
dual high-speed motors. 

A further instance of a similar kind was recently гой! 
before the notice of the author. Ап exhaust fan utils 
for removing sawdust and shavings from carpenters’ and 
patternsmakers’ shops was driven through a counter-shalt 
from line shafting. It was found, however, that the 
amount of power required from the shafting motor was йй 
of all proportion to the fan duty. In addition, this drive 
gave considerable trouble due to small pieces of wom 
through the fan blades, and the helts could ne 
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Tbe kept sufficiently tight. This fan was eventually coupled 
directly to a motor and current readings taken. It was 
found that the power absorbed by direct drive was one- 
third of that taken when the fan was driven from a 

 counter-shaft. Moreover, since the conversion, this fan 
has not given trouble of any kind. 

Referring to motors for independent machine power, 
care must be taken in the selection of such machines. 
The manufacturers of machine tools usually give the 
maximum power required to drive their particular machine 
tool, but it is also advisable to consider the nature of the 

—_жогк upon which the machine will be engaged. For 
instance, in one case the machine may be required for 
heavy duly, such as roughing out or similar work ‘which 
will absorb a large amount of power in consequence ; but, 

ж the other hand, a machine of this type may be engaged 
upon a considerable proportion of light work with onlv an 
axasional heavy duty job. It will thus be seen that, 

ough in some cases it is advisable to install а motor 

the maximum horsepower, vet since the difference 
tween intermittent heavy duty and much lighter work 

proportionately large, it might be advisable to use a 
maller motor with, say, a half-hour rating for peak load 

nditions. It is seldom found that the maximum horse- 

er as given by the manufacturers can be maintained 
ontinuously. As a case in point, a certain high-speed 

e came under the notice of the author. The makers 

that this machine required a 10 h.p. motor to give 

W duty. Such a machine was provided, and careful 

dings were taken on heavy work with the maximum 

and feed recommended. It was found, however, 
at to deveiop 10 h.p. the belting would not stand up to 

e work, and the cut proved far too heavy for the machine. 

eral lathes of similar pattern Were eventually installed 

driven by motors of 7 h.p. 

Nother type of motor is often used in connection with 

ine tools, and is one that can be recommended with 

fidence. Reference is made to the variable speed shunt 

5 nachine. With this class of motor, gearing and cone belt 
 lrives may be reduced to a minimum and higher efficiency 
апей, and often more accurate work is produced. Ву 
he judicious selection of these motors it is possible to 
Wréase output by 3o per cent., due principally to the 
 lexibility of control. 

. The application of individual motors to machine tools 

К has Played no small part in the rapid development of 
‚ @rtain classes, chiefly planing machines, milling machines, 
‚ high-speed drills, high-speed grinders, etc., but in the view 

a the author the most modern application is that of the 
‘Planing machine. By means of variable speed motors it 

$ been possible to increase the number of operations 

| which can be undertaken at one setting, thus effecting a 
‚ Win in time and power and gaining the advantage of 
` the greater precision which attaches to the machining 
‚ V work at one setting. 

2 For example, there is a machine of the planer type 
И electrically driven and controlled which planes longitudin- 
жы о and slots at one setting. The motors 
| ' automatically operate as power or self-act 
is ene to the functions to be performed. The operation 

„nder perfect control from the mhchine attendant’s 
fiis M or. short strokes Being adjusted without 
куа a € machine. In addition, the speed can be varied 
it will he E the return, or between given points. Thus 

Mise vident that such a machine is far superior to 

ary belt or motor-driven planing machine. In 
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this connection, it may be stated that in an engineering 
works in the North of England one planing machine of 
this type displaced seven ordinary machines and turned 
out more work in a given time. 

A new type of motor has recently been developed for 
industrial purposes, and it possesses characteristics not found 
in the shunt-wound motor, namely, constant torque for 
variable speed. It is a three-phase machine arranged with 
a variable number of poles, the combination or grouping 
giving certain fixed speeds, such as 375, 500, 750, 1,000 
and 1,500 for fifty cycles. This machine is of the slip- 
ring induction type, and is cantrolled by means of a 
tramway type drum. Without resistance of any kind, the 
machine conforms to requirements for machine tool driving, 
and, as it possesses slip-rings only (that is, no commutator), 
it should find a place in modern engineering shops. 

As polyphase supply in the future will be the chief 
mediunt emploved for lowering the cost of power, it is 
obvious that where A.C. motors can be applied under such 
conditions they should surpass the D.C. unit, provided 
that a reasonable power factor can be maintained. In the 
opinion of the author we are on the eve of further develop- 
ment in this direction. Reference is made to the syn- 
chronous induction motor, operating at unity power factor. 
Although this type of machine has only recently been 
placed on the market, it is possible that there will be vast 
improvements effected in this class of motor. 

Other applications, such as electrical heating, printing, 
welding, etc., will now be considered. Electrical heating 
is naturally regarded with suspicion, due to the high cost 
and relative small heat values. We have not yet been 
educated in the appreciation of the possiblitics of electrical 
heating. One is apt to regard it in a similar manner 
to other forms of heat, such as gas, oil, or coal fuels 
requiring an escape for the spent gases. 

In the application of electrical heating, one must treat 
the problem from a scientific point of view having regard 
to the fact that as no air is required for combustion, no 
duct or chimney is necessary for the waste products. In 
consequence, electrical heating units may be housed an an 
air-tight chamber, the outer casting being heavily msulated 
to prevent losses due to radiation. 

If due regard be paid to these points, it will be found 
that very economical results at reasonable cost are possible. 
Coal, oil, and gas have extremely low heat efficiences due 
to the amount lost in flues and air inlets, whereas electrical 
heating under conditions similar to those described сап 
show very high efficiencies, especially in the case of entirely 
enclosed chambers. We all know that the so-called hay- 
box cooker is efficient, due to similar conditions, therefore 
with electrical heating one can realise that much stronger 
claims can be put forward on the ground of greater effici- 
ency than is possible with coal, gas, or oil. 

As an example, some 15 years ago the author introduced 
an electrical glue-pot, having a water capacity of two 
gallons. This consisted of a copper tank about twelve 
inches square and some eight inches деер. Near the 
bottom was placed two butt-ended tubes, and, immersed in 
the water, inside these tubes two electrical heaters were 
placed and sealed. The outside of the tank was insulated 
with slag wool, the whole being placed in a sheet-iron 
case, the glue-pots being inserted from the top in the usual 
way. It was found that once the water had been brought 
to a temperature of 212? К. the current could be cut ofi 
for two or three hours, according to the demand for gluc. 
Several electric glue-pots were eventually installed under 
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similar. conditions, and were found to be in every way 
satisfactory. The charges for upkeep were practically 
neghvible, and on the ground of cost of heating they com- 
pared favourably with gas. Moreover, the risk of fire was 
reduced to a minimum, an important consideration in the 
case of a carpenter's or pattern-maker’s shop. This is given 
as a simple. iliustradon of the possibilities in electrical 
heating as applied. to enclosed systems. 


(То be concluded.) 
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SOLUTIONS TO THE QUESTIONS SET AT THE 1921 
EXAMINATION OF THE CITY AND GUILDS OF LONDON 
INSTITUTE, 


ELECTRICAL CALCULATIONS. 

О. r.- In а house, which is supplied. from its own 
plant,the voltage at the house distribution board. is 
100 volts when all load is on, and when the voltage at 
the engine room 40 vards away is 105 volts. A supply 
is taken subsequently from street mains at 210 volts 
and the same cable is extended over an additional 
distance of 160 vards, the extra length being of the 
same cross-sectional area. What will be the house 
voltage when the demand in watts is thesameas before ? 


‚1. 1.—In this question we note that in changing 
over from the private plant to the public supply, two 
important changes have been made. 

First, the voltage of supply has been raised from 
105 volts to 210 volts, and, second, the length of the 
mains have been increased by 100 yards, making a 
total length of 200 vards. | 

In making the change from one supply to the other 
no alteration has been made in the load, therefore it 
is clear that with twice the voltage the current will 
now be onlv one-half what it was before, which in 
other words will mean, that over the original 40 yards 
run the drop will only be one-half what it was before, 
or 21 volts instead of 5 volts. 

The length of cable, however, has been made fivc 
times what it was in the first place, therefore as the 
drop is directly proportional to the length, it will 
now be 5 x 2} = 12) volts. 

The voltage at the house will therefore be 197.5 volts. 

This result can be arrived at in another way, for 
instance :—— 

We know that in the first case the 
Drop = Current x Resistance = 5 volts, 


ИЕ Drop 
esistance = 2 
ia Current 
, Current A 
In the second case, Drop? = x dad times the R, 
R Ist drop 5 
but K = Current Current 
substituting this v: lue of R in our second case, we have 
I 5 
nem xe. s 
Drop E 3 I 
| he I we have Drop? = DUNS 12.5 volts 
cancelling the 1, we fr | 5 2.5 


as before, thus making the house, voltage 
210 — 12.5 = 197.5 volts. 
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О. 2.—A 400-volt D.C. motor runs 44 hours per week 
for 50 weeks a year at an average output of 10 h.p., 
and an average efficiency of 70 per cent. 

(a) What is the average current which it takes ’ 
(b) What is the cost of the energy it consumes pu 
annum at 1!d. per Board of Trade unit ? 


А. 2.—(a) The average current taken Бу the moto 
under the conditions stated can be obtained direct 
from the equation :—- 

Total Watts 


I Vols Х Efficiency. 
p. 10X 740 тоо 
400 70 
7400 


(b The cost per annum at 124. per unit will be giver 
by the equation i- 
Total Watt Hours 


Cost = -== - X cost per unit. 
1000 
460 X 23.10 X 44 X 50 
" XI.S 
1000 
46 X 2310 X 33 
— SS ee 9 E yence 
au 35157 1 


= [140 os. gd. 
(To ve continued). 
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Reviews of Books, &c. 
[Books noticed in this column will be sent from Eir 


TRICITY Office to any part of the world, for the publute 
price, plus ten per cent. for postage (minimum 2d.), «si 
orders will be appreciated.] ; 


WIRELESS TELEGRAPHY AND TELEPHONY. By E Redpath. 
152 р.р. у Figs. (Cassell, is. 6d. net).-—The publish 
are to be congratulated on having been enabled to a! 
excellent. Handbook. to their valuable * Work” 
series, We сап say at once that amateurs desiring ! 
understand the principles of the subject and to make the: 
own apparatus could not wish for anything better tha. f 
He clearly knows th 
theory, and has һай practical experience of the apparatus 
of which he writes. The test is well arranged, and amw | 
the illustrations is a large number showing construction 
details, with dimensions, of apparatus. Detectors аге {ul 
treated, and a most understandable description of tH 
amplifying valve is given. The major portion of the work 
is devoted. to wireless telegraphy, but a chapter ot 
telephony explains the differences in plant required ай! 
gives notes on operation. 
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B.S. SPEC. No. 137—-1922 FOR PORCELMN INSULATORS К 
OVERHEAD Powkg Lises. (Lockwood, is. 2d. net.) D5 
Specilication is the first of a series covering overhead ыст 
mission. line material, and in preparing it the Commis 
considered. that, in view of the number of designs амат 
at the present time, none of which could "se said to repre! 
ташу, it was not desirable to. standardise the shape © 
dimensiens cf the insulators. “Phe specification is there! 
confined. to the conditions of test and performance of t 
types of insulators. Considerable difficulty, was experiene - 
in finding suitable terms for these types, and finally t 
terms “ Supporting ” and “ Tensioning "" were adopted. T^c 
are defined in the Specification. as follows :— 

“The term * Supporting Insulator ? denotes one which sir 
ports the conductor but is not intended to withstand Ur 
load due to the full tensile stress in the conductor. 


- š . . t 
" NorE: -Pin type supporting insulators are generally uw’ 


for de lared pressures up to about Go kilovolts, and Suspens?” 
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‚ре are emploved generally for declared pressures in excess 
( бо kilovolts. ” 

“The term ‘ Tensioning Insulator’ denotes one which is 
esigned to withstand the load due to the full tensile stress 
| the conductor. 

NoTE :—Tensioning Insulators are of the disc and shackle 
ype, but the latter are practically obsolete. Disc type insu- 
tors are divided into interlinked and metal hooded types." 

How To Buitp Your Own Rapio SeT, by James R. 
'ameron; paper, 6 ins. bv 3} ins.; 40 pp., illustrated. 
N.Y., 25 cents. London: Rentell, 1s. 6d. net). This is 
n interesting and clearly written book which will appeal 
о а very large number of our readers, in view of the broad- 
asting craze which is at present passing over the land. The 
ext is eminently clear, and as the illustrations are also very 
lainly drawn it should be of much assistance to the 
nterested amateur. The price also is very moderate. 


THE MULTIVERSAL. 
Mains TrEsTING SET. 


— 


The Multiversal Test Set, illustrated in Fig. 1, is a 
umpanion set to the Century Standard Test Set, and while 
һе latter was designed for the especial use of the meter 


Fic. 1. 


"gineer, inspector, consultant, etc., the  Multiversal is 
designed on the same robust, accurate and practical lines 


мі covers practically the whole field of D.C. testing, | 


specially cable testing. The internal connections are shown 
in Fig. 2, whence it may be seen that the galvanometer, 
which is a sensitive moving coil instrument, has constant 
resistance shunts for varying its sensibility, together with 
coils giving from zero to 110 ohms by one ohm steps (an 
infinity step is also provided), coupled up in conjunction 
With two ratio arms to form a Wheatstone Bridge. Each 
ratio arm consists of four coils—1000, 100, 10, 1 ohms, 
together with a stud for use in fault localising by the 
Murray loop test. 

A self-contained standard resistance of 100,000 ohms and 
a three-way switch are provided for taking the "constant" 
of the galvo and making insulation tests. By means of 
4 constant resistance universal shunt, five sensibilities arc 
Riven to the galvo. An enclosed key is-fitted in- the insula- 
Jion portion of the apparatus, and a double successive 
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kev, to break both galvo. and battery circuits, in the 
bridge part. With each set is sent out a handy booklet, 
giving instructions for use and particulars, with diagrams 
of connections, for the carrying out of a number of tests 
so that no difficulty should be experienced in making these 
or other tests as required. | 

In conclusion, we would mention that the range of 
voltages which сап be measured, is 0.75 millivolt up to 
1200 volts, and the current range from 1 micro-amp. 
upwards—in all cases the instrument is direct reading. 

It might also be pointed out that the insulation switch 
and standard resistance are so arranged that it is practically 
impossible with ordinary care to damage the galvo. in the 
event of the insulation resistance being low and a high 
battery power being used. In testing insulation the 
"constant" is taken with the same battery power as used 
for the resistance under test. A pair of terminals (normally 
short-circuited by a latchet) is provided so that an external 
dial, slide wire, or other resistance can be connected into 
the variable arm of the bridge, thereby extendmg the range 
of measurement at will. | 

Besides tests on the lines mentioned, the instrument 
can be used with thermo-couples to measure temperatures, 


- ($) 
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or it may be used to test armatures, commutators, etc., 


both for insulation and short-circuits, etc. 

Further particulars can be obtained from the manu- 
facturers, Elliott Brothers (London), Ltd., Century Works, 
Lewisham, S.E 13. | 
— 

Blackpool.—The following tenders have been accepted :— 
Dryland & Preston, Ltd., for a transformer chamber in Abingdon 


Street, the General Electric Co., Ltd., for switchgear cubioles, 
and P. Brotherhood & Co., Ltd., for a cooling tower. 


Transformer Connections.—In No. 10 of “ Transformer 


_ Abstracts ” (Johnson & Phillips, Ltd., Charlton, London, S.E.17) 


the advantages, disadvantages and application of each class of 

lyphase transformer connection are dealt with in concise 
but thoroughly comprehensive manner. This number of this 
excellent series of booklets should be widely appreciated. 

Dablin.—A ‘‘ Death’s Head and Cross Bones" illuminated 
electric sign has been put into position in the Port of Dublin 
to indicate the spot where an electric cable runs from one side 
of the Liffey to the other... 
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Various Items. 


Change of Address.— The business of Electric Lamp Factors, 
Ltd., has been removed to larger and more convenient premises 
situate at 44, Berners Street, London, W.r. Telephone : 
Museum 6886. ~ 

Physics in Industry.— The second of.the series of lectures on 
“ Physics in Industry " will be delivered by Sir J. A. Ewing, 
K.C.B., F.R.S., in the Hall of the IJ. E:E, (Victoria Embankment), 
on Tuesday, July 4, at 5.30 p.m. The title of the lecture will be, 
“The Physicist in Engineering Practice.” The Hon. Sir Chas. 
A. Parsons, K.C.B., F.R.S., will occupy the Chair. 

M.V. Wireless.—In conjunction with the Radio Communica- 
tion Company, Ltd., the Metropolitan-Vickers Electrical Co.,Ltd., 
is to undertake the manufacture of wireless receiving equipment. 
As a result of negotiations between Mr. A. P. M. Fleming and the 
Postmaster-General, the companies propose to erect two broad- 
casting stations at Trafford Park and Slough respectively. 
Other stations will be erected later. |. . 

Universal Time Indicator.—We have réceived from the Genera] 
Post Office a universal time indicator that has been issued in 
connection with the Imperial telegraph cable route. It consists 
of a cardboard clock dial, the centre of which is movable. Round 
the edge of the centre disc are printed the names of various 
foreign places, and to find the time at any of the latter the user 
turns the inner disc until his local time is brought opposite the 
name of his own county or city ; he then reads the time from the 
clock dial opposite the place required. The indicator is casily 
manipulated and should be found useful by many. 

‘ Seaside and Countryside in East Anglia.'"—In the pre-war 
days the Great Eastern Railway Co. was renowned {ог the charm- 
ing booklets which it then issued, dealing with the eastern 
‘counties as well as with the Harwich route to the Continent, and 
it is a sign that things are getting more normal when we receive 
such an interesting and well-produced brochure as that bearing 
the title at the head of this paragraph. Mr. Percy Lindley is an 
‘acknowledged authority on the district which is served by the 
G.E.R., and this pooklet with its twenty-nine full-page illustra- 
-tions in colour and numerous smaller sketches, is really a work 
ofart. If any reader wants to know how to have a good time 
-and come back fit | 
'send 6d. to the Publicity Department of the Company 
‘pool Street Station and ask for a copy. 
‘worth reading. · 
' Ca'canny and its results.— Bricklayers ın 1909 Te eived a wage 
of 56 cents per hour and laid 1,100 bricks per day. | 
they received I dollar 25 cents per hour and laid 541 bricks per 
day. If these men had had the proper understanding service о 
and compensation they would have attempted to lay as many 
‘bricks when paid I dollar 25 cents per hour as when paid 56 
“cents. Instead, more than doubling their wages ‹ aused them to 
lay only half as many bricks, says an American paper. This 
spirit predominates every where, and is one of the factors causing 
this present psriod of depression. It is work that creates wealth 
and not money. In theory the idea of the men is that by doing 
less work they leave more for their pals and so keep them 
employed. Actually, of course, it increases the cost and 
therefore acts as à clog on enterprise. Builders won't build. 
So the men injure their pals and thems?lves as well. 
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Journal of Scientific Instruments.—We are asked by The 
Institute of Physics to mention that a great mary persons wh 
have received a copy of the preliminary number of the pi рб? 
Journal and who may wish to support it, have not yet АЙМ is 
ihe form inserted in the Journal. It is hoped that all whys 
to subscribe will inform the Institute without delay 


estimate may be formed of the support which may be See: 
upon. It is essential that sufficient support should be forth 
coming before it is possible to issue the Journal. 
Uganda.—The question of electricity supply in the Town c: 
Kampala, is under consideration. 
a а 
NEW BOOKS RECEIVED. 
“ Report of the National Physical Laboratory for the yea 
1921." Crown 4to. 207 pp. 72 illustrations, 6s. 6d. net. 
" Alternating Current Electrical Engineering." By Philp 
Kemp. 2nd Edn, Demy 8vo. 515 pp. 406 illustrations. 
17s. net. | 
“ How to Build your own Radio Set." By James R. Cameron, 
Size 6 by 34.. 40 pp. Ilustrated. New York 25 cents. 
London, Rentell 1s. 6d. net. 


REGISTRATION OF PUBLIC AND PRIVATE COM. 
PANIES UNDERTAKEN at standard rates, inclusive of 
all legal and Somerset House charges. Cost of a £1,000 private 
company registration, £35. А £10,000 private company costs 
£134 10s. (including £108 5s. for capital duty, stamps, and fees. 
Inclusive rates for the registration of public companies 0л 
application. Capital procured for approved companies br 
means of public capital issues, or by the introduction of prize 
capital. Responsible positions available from time to time lir 
active directors and partners possessing capital and abili: - 
Please send particulars of your requirements to I. M. & I. D. Co, 
12, Upper Camden Street, Dublin. 
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=- TRAINING THE WINDING OPERATOR. 

It has been appreciated for many years that, for fine 
—-inding, girls аге more proficient than men, apart from the 
С ісе that the labour costs are lower. In these days of 


wwecalisation, however, the training of the girl is restricted 
one specific class of work, and the term “ winder ” there- 
те comes within the category of “semi-skilled " labour. 
his, in the opinion of the writers, is not in the best 
ffi terests of the trade, and they advocate a reversion to the 
stem of training which was recognised in days gone by, 
hich, although by no means protracted, yet developed 
degree of skill which is unmatched at the present time. 
The tremendous variety of work in the Winding Depart- 
rent suggests that adaptability is essential, and although 
æcialisation is necessary to ensure economical production, 
/ n specialisation should not be within too narrow limits. 
here is no reason why one winding operator should not 
equallv proficient upon several classes of work, but this 
) possible only when the training system is thorough. 
uch delay and expense is occasioned when, owing to a 
ШЕ» an operator is diverted from {һе work which she 
horoughly understands, to work with which she is but 
Mperfectly acquainted, and this at a time when every delay 
~as а serious effect upon production. 
Z lt may be said that the hustle in the modern shop will 
—ot allow for a thorough system of training, and that, 
fire a girl has become accustomed to a certain machine, 
Uis better for all concerned to allow her to stay there. 
At the moment, no doubt, only the advantages of this 
Illos. are apparent, both to the management and to the 
perator, for the latter soon begins to earn good money, 
vhilst the fact that she is speedily productive is a source 
f gratification to the management. It is afterwards, how- 
ver, that the disadvantages show themselves, for in the 
-ase of a rush upon other work there are no trained 
perators available, whilst when the slack times come the 
perator finds herself short of work because she is not 
"killed in any other direction. | | 
Af The supervision of the Winding Department is usually 
vested in а foreman, but even so, it is usual, when girls 
are employed, for a supervisor of their own sex to bc 
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appointed. Often this supervisor is concerned only with 
welfare work, but there is no reason why she should not 
take an active interest in production, by training and super- 
vising the operators. She must needs be an experienced 
worker, well skilled in every detail of winding. Knowing, 
not only how to do the job, but why it should be done. 

It may be thought that this is not possible unless the 
girl is technically trained, but the Winding Department is 
the quickest training school in the factory, if every oppor- 
tunity is grasped. In no other department is there so much 
experimental work, and the highly trained technical 
engineers must solicit the practical assistance of the winding 
operator in order to prove, or otherwise, the accuracy of 
their calculations. | 

It is safe to assume that the terms used by the engineer 
are quickly grasped by the intelligent operator, and in this 
way the reason for the use of a certain class of wire, and 
for the number of turns stated, is soon known. Amongst 
the older hands in the Winding Department will be found 
at least one woman well qualified to act as supervisor, 
and the training of all labour may safelv be left to her. 
The head of the department makes known his requirements, 
and these will be attended to by the supervisor, although 
it is up to the foreman to provide the necessary facilities. 

Such a supervisor would insist upon each operator having 
a thorough training, even though specialisation be the ulti- 
mate aim. There is no fixed period for the mastery of a 
certain machine, for the length of time depends upon the 
aptitude of the operator, and also upon the requirements 
of production. One girl may remain upon a certain machine 
for some months after she has become proficient, because of 
the urgency of the work, but whenever the opportunity 
сесигѕ her removal to another machine is insisted upon. 

The operator may be disposed to resent these changes, as 
obviously when she is transferred her proficiency for a time 
deteriorates, and her carnings are consequently smalle . 
The fact that a girl is engaged to be married docs not as a 
rule broaden her outlook, and her main idea is to earn as 
much as possible, arguing that her stay will be brief. It, 
however, the trainng commences when: the girl is, sav, 
sixteen years of age, there is every reason to believe that, 
after the training course is completed, she will still remain 
some ycars, so that both the firm and the operator will 
benefit. 

-t is, of course, assumed that a piece work or bonus 
svstem is in operation, and, until the operator is proficient, 
she receives her day rate. When she is transferred to 
another machine it is probable that for a time she will not 
carn her day rate, although upon the previous job she could 
easily earn time and a third. When this is the case the 
day rate must be paid, but this is where the operator rebels, 
for she would rather remain upon the old job and earn time 
and a third than be paid bare time whilst learning other 
work. No one likes to sce their wages reduced (even for 
à short period) and it would probably pay the management 
to make an allowance of, say, twenty per cent. upon day 
rate during the early davs of the transfer. 

. The new girl is, in the first place, given a roving com- 
mission, and is then taken in hand and the functions of thc 
various machines explained to her. In a short time she 
is expected to answer the questions put to her by the 
supervisor, and then she is given certain duties to do, 


probably connected with insulating. 


Her introduction to machine work would probably be as a 
taping machine operator, for this gives machine experience 
without the difficulties associated with wiring. She may 
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spend sume weeks upon the taping machine, and then she 
should be ready for more difficult work. 

A small machine should be selected for her first venture, 
and a simple ferm of winding handled. A medium wire 
should. be used in order to get accustomed to the tension. 
The new hand is inclined to jerk and tug, and the finer 
wire svon breaks. She should be taught to exact а steady 
pull, vet not suflicient to cause the wire to stretch. The 
winding of are lamp speols, for example, may be selected 
as a first venture, and when proficiency has been attained, 
the winding of, sav, transformer coils or rheostat tubes 
mav follow. 

When this point of the training is reached, 
should be able to perform, quite efficiently, those duties 
whith do not call for a high degree of skill. - She under- 
stands machine work and insulating, and she has acquired 
that confidence necessary for an. attempt to be made upon 
more highly skilled work. Most operators will get as far 
as this, but, unfortunately, the present day training: systems 
in many factories will not permit them to go further, and 
so their chances for further development are limited. 


the operator 


Carrying the training further, in a systematic manner, 
adaptability to handle the various grades of wire must be 
developed. So far, there has been little variation, as а 
medium wire has been used, but now very fine wire must 
be handled, which necessitates the utmost care being taken. 
This is quite a different proposition, for the tension must 
be light and even, and the lightest jerk will probably cause 
a breakage: The heavy wire, such as is used for winding 
field coils, must also be handled, and this requires strength, 
It is easy to see, therefore, that now the most important 
part of the training commences, and when the operator 
can successfully handle the three grades of wire she may 
be considered a highly skilled winder. 

She may now specialise upon one given range, and in 
this direction may become an expert, but she will never 
lose her skill in other directions, and proficiency will be 
assured, no matter what she is called. upon to perform. 
Upon medium work she exhibits confidence and speed, so 
that her output reaches the maximum; she puts the neces- 
sarv strength into the heavier work, whilst delicacy of touch 
enables her to handle the finest of work without mishap, 
and as a consequence expense remains at normal, whilst 
delay and annoyance are oliminated. 

The operator must, at an early stage, be taught to do 
her own soldering, and this must be rigidly inspected to 
ensure the work being absolutely smooth, with an entire 
absence of lumps. There is probably an inspector attached 
to the department, but until the operator сап be truste:! 
miplicitlv, it is well. for her work to be passed bw the 
supervisor before being submitted to the inspector, as this 
will not only ensure. good workmanship, but will also 
minimise delay consequent upon the return of the work 
for rectification. 

Whilst rapid production is essential, 
“faking” must be discountenanced, but the confidence 
exhibited by the operator, due to the thorough nature of 
the traming she reccives, will as a rule be a sufficient. safe- 
guard. [t is really carelessness which is at the root of most 
troubles, but this may be obviated if a proper 
of the results are taught. 
straight, 


any attempt at 


appreciation 

When the coils are not running 
the operator will bring a mallet or a piece ot 
fibre into operation, and although no harm may result in 
the case of coils being wound upon a heavy machine, the 


same cannot be sa'd in respect of the finer work. Not only 
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is the wire likely to be damaged, but the machine is Tide 
to receive injury, for the deFeate setting may be casi, 
displaced as the result of a sharp blow. 

With certain work а length of wire is left at the end 
of the coil for connecting: purposes, and care must be taken 
to ensure the length being in accordance with the specit a- 
If the length given is exceeded, not only will r^c 

but the operator. will. be 
and to guard against this 


tion, 
coil be refused by the inspector, 
taken to task for wasting wire, 
the operator carefully measures the length and sips of 
any excess. The wire is still wasted, but the fact does nct 
come to light until the millwright is called. to inspect the 
machine, when he discovers the trouble to be caused b: 
short pieces of wire which have got into the gears. 

The fact is that the operator, in the endeavour to escape 
detection, snips off the excess wire whilst standing wel 
over her machine, and the pieces, dropping into the machine, 
soon put it out of action. — The supervisor must guard 
against this by making the operator thoroughly appreciative 
of the importance of correctly gauging the correct length oi 
wire required, so that no subsequent snipping is necessari: 
and by making an example of the operator whose machine is 
put out of action owing to the presence of short pieces i! 
wire. 

The operator should be taught that the stretching of the 
wires increases the resistance und upsets the calculations 
shown upon the specification, The finer the wire, of cours, 
the more pronounced the trouble, and the correct tension 
on the wire is of the utmost importance. A practical 
demonstration by the supervisor will be of more value thu 
a mere statement, for often the subject is not underst 
by the operator, and the importance is as a consequence Del 
realised. Everything possible should be done to educate 
the operator so that she may appreciate the reason of à 
certain procedure. [t should be demonstrated that, to ensure 
the correct resistance, not only must the wire be free from 
stretch, but the coil must comprise a. given number o 
turns, the indicator upon the machine showing when thr 
number has been reached. Whilst with verv fine wire the 
given. number of turns may be exceeded (perhaps up to ter" 
without materially affecting the resistance, with the heavier 
wire there must not be so much as a half-turn in exces. 
This applies, for example, to rheostat tubes, which are 
wound with non-insulated german-silver wire, and as ирт 
the machine there is probably no indicator, extreme care an! 
good eyesight is necessary to ensure the correct spacing, Л 
order that the given number of turns may not be exceed! 

M. лхо W. Н. 


Economic Conditions.—-Rccert D.O.T. reports or ecorer* 
conditions in Foreign Countries inchide ore dealing wt 
Bulgaria (to Jan., t922) by Mr. F. J. R. Rodd, the late Sint 


Comm. Atfairs, H.M. Legation, Sofia, and « ne on Roumania bY 
Mr. A. Adams (Comm. See. to H.M. Legation, Bucaresti. Th 


post free prices for these reports are 7d. ard 2s. 2d. respectively. 


Electric Fan Advertising.—The useful booklet on “Pres 
Advertising for Electricity Supply Authorities ара Contractus. 
issued by the E.D.A., is row supplemented by a sheet © 
seasonable advts. of tellir g neture ard brirg hone to wer | 
electric light the advantages of the electric fan. The ET 
can supply the necessary blocks singly or ès a complete senes. 

Personal.—Congratulations to Mr. H. F. Parshall, DY 
on the fact that the Methuer Mesoric Ledge (Bucks), of whieh he 
is the reigning master, has become qualified as a Hall stor 
Lodge. H.R.H. the Duke of Cornaught invested Mr. Pes! l 
with the speciel medal attached to “this qualification at the 
mecting of the Grand Lodge on June 7 last. 
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A SHORT WAVE TUNING PANEL. 

As ELECTRICITY is, and always has been, essentially 
ı paper for the practical engineer, a few practical 
letals of a suitable set for receiving the proposed 
vireless telephony broadcast speech and music may be 
Х interest. It is not proposed to go into all the details 
И construction, but to lcave the final arrangements to 
uit the constructor. 

The writer's experience is that any article describing 
| wireless set is never strictly worked to, and ft is 
Жеп an advantage to be able to use any odd parts 
hat are found in the average electrical workshop. 
[һе following details тау, therefore, be dcparted from 
ind many modifications made. 

In receiving telephony on the comparatively short 
wave lengths at present allocated to amateurs and the 
proposed broadcasting stations, it is desirable not to 
use large condensers. Condensers, particularly when 
in parallel with tuning coils, may be looked upon as 
nergy wasters. Further, large condensers are expen- 
she, so that, if the condenser can be dispensed 
with, it is advantageous to leave it out. 
United States, where the ‘broadcast service has 
developed so very considerably, most of the short wave 
tuning is done by means of a variometer; and as a 
tuning panel made on 'this principle has been so suc- 
cessfully used in this country on the short wave 
lengths, the method adopted in constructing it will be 
described. 
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Fig 1 shows the diagrammatic arrangement. It 
will be seen that plain aerial tuning is used. In look- 
mg at the diagram, on the top left-hand corner there 
йге two terminals, one marked “A” and the other 
G.” These are common terminals—in other words, 
they are connected together. The same remarks apply 
9 the terminals on the top right-hand corner, marked 
F"and "E." The object of using two terminals in 
"ch case is to prevent the necessity of putting two 
wires under one terminal, which is always a nuisance, 
0 that it will be found advantageous to use two 
terminals to facilitate connections. 
winding is divided into three portions. Тһе 
E Portion shows the plain aerial inductance. This 
а ee to the variometer, which is in turn con- 
‘ted with another inductance from which tappings 


In the 


are taken to the 7-point variable switch. The object 
of arranging the windings in this way is as follows : — 

On different types and sizes of aerials, which differ in 
their natural wave lengths, it is an advantage to be able 
to medify the tuning arrangements to meet the local 
«erial conditions. If, therefore, when the tuning panel 
has been made and it is desired to remove some of 
the wire, this can be done from the aerial end, 
and thus not disturb the tapped portion connected 
to the 7-point switch. It is hardly likely that 
a lareer inductance will be required, and that is whv 
the removai of wire only, instead of the addition of 
anv wire, is mentioned. 

The actual tuning arrangements as described consist 
of an ebonite tube 6 in. long, 34 in. outside diameter 
and 31 in. inside diameter. Shellac varnished or waxed 


‘cardboard can be used almost as well, and the sizes 


given are not critical, so that a 1 in. up or down 
in diameter does not matter a very great deal. The, 
first plain winding, wound on the outside of the tube, 
consists of 25 turns of No. 18 S.W.G. single cotton 
covered copper wire. The winding on the variometer 
ball consists of 26 turns of the same size wire. The 
tapped portion consists of 3s turns of the same size 
wire, wound also ón the outside of the tube, and 
tapped every five turns, a tapping being taken to each 
cf the switch contacts. 

Fig. 2 shows the variometer portion in some detail. 
In the actual panel referred to, it consists of what was 
originally a wooden ball 22 inches in diameter. — This 
ball had a hole ті in. in diameter bored through it in 
one direction, and a 3-16 in. hole in the other 
direction. This can be clearly seen in Fig. 2. 
The bail was then mounted in a lathe and the surface 
turned down on either side of the spindle hole by а 
sulicient amount to allow the 18gauge cotton covered 
wire to be wound on its surface, the lip on the outer 
edge retaining the wire in position. The wire musf 
be wound on in two halves, 13 turns on each half of 
the ball. The outer ends of the wire are passed 
throagh holes drilled. from the inside of the lip 
into the large diameter hole, and the inner ends near 
the spindle are finished off in the same way. Care 
must be taken in connecting the two halves of the 
winding together to see that the winding is connected 
in such a way that the current flows through it always 
in the same direction. A flexible wire is then soldered 
to cach outer free end. Опе flexible end is given а 
couple of turns round the spindle at the top, and the 
other a couple of turns round the spindle at the bottom. 
These flexible ends are then connected to the ends of 
the two windings on the outside of the tube in accord- 
ance with the diagram shown in Fig. 1. 

The method of mounting the wound variometer ball 
in the tube is shown in Fig. 2. The spindle consists 
of a 3-16 in. diameter brass rod, and the ball can be 
pinned to this or gripped by means of a wood screw, 
or in any other way that may suggest itself. The 
lower end of the spindle is turned down {о pass 
through a small hole in the tube, a washer being 
placed on the turned-down portion of the spindle to 
form a footstep bearing. In Fig. 2, (P) represents the 
ebonite panel, (B) the ball, (S) the spindle, (T) the 
ebonite tube, and (W) a washer clamped to the spindle 
by means of a grub screw. The 7-way switch can be 


348 


ELECTRICITY. Доу 7, 1922 


purchased, and is perhaps hardly worth the time and 
labour to make up specially. 
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Fig. 3 shows the arrangement of the top of the 
panel. The scale for the variometer can be purchased 
cheaply. A pointed should be fitted to the variometer 
handle and two stops provided, so that its total rota- 
tion is only a maximum of 180 degrees, as this is all 
that is required. The labels can also be purchased. 


F1C.3. 


They may be fixed to the ebonite panel with screws, 
ог may be stuck on with seccotine or croid glue. The 
switch studs may also be numbered, and, if a wave 
meter is borrowed, a table of wave lengths can be 
drawn up giving the number of the switch stud and the 
degree of angle on the variometer. 


The panel on which the parts are mounted is, for 
preference, of ebonite, or some insulating material. It 
is as well to remember that the so-called “Polished 
Ebonite" made commercially is polished by rolling 
it into intimate contact with tinfoil before it is 
vulcanised. When the foil is stripped off after vul- 
canising, a certain amount of the foil is sometimes left 
in minute particles on the surface, and unless this 
surface is carefully removed considerable leakage may 
take place. It is best, therefore, to make a 
fine matt surface on the panel by rubbing it 
over carefully with fine emery paper and oil, 
using a circular metion. The under surface need 
not be finished with very great care, providing 
all the surface of the ebonite is removed. The edges 
of ithe panel are, for preference, rounded, and this can 
be done by filing or by scraping with a sharp scraper. 
This latter mcthod is an extremely good and quick way 
of finishing panel edges, but requires special care at 
the corners. In attaching the various connections to 


-described above, for winding the coils. 


terminals, switch studs, etc., it is better to solder al! 
these connections rather than to rely on clamping them 
bv nuts and washers. They can all be just tackec 
with soider on to the ends of the screws. 

In constructing receiving apparatus, it is always 
advisable to keep metal parts as small as convenient, 
so large terminals, large switch contacts and spindles 
should not be used. +t 

The tuner panel described will, on an average aerial, 
bring in ships’ stations, and by the addition of a few 
extra turns of wire connected between the aerial and 
acrial terminal will bring in the goo-meter aircraft 
stations quite clearly. The actual number of turns 
necessary will depend on the aerial An additionu 
loading coil can be made in the same way, using а 
larger numbcr of turns in order to bring the ware 
length up to about 2,600 metres, and the Paris time 
signals 
remembered that the panel is essentially a short waw 
tuner, and, therefore, the variometer will not give 
much variation in tune on such a long wave length. 


For wave lengths between, say, 250 and 450 it will 
be found to give excellent results. 
It is proposed at a later date to describe in the 


same way а three-valve panel which can be used in 
connection with this tuner. Sufficient information wil 
be given to enable anyone with some electrical know- 
ledge to construct the panel, but the general details 
will be left to the individual. 

There is one point that may be emphasised, and 
that is, do not use smaller wire than 18 S. W.G., as 
The reason 1s 
that at these short wave lengths the frequency is 
extremely high, and, due to this, the skin effect must 
be very considerable, so that a large diameter wire 15 
an advantage. 


OF INDUSTRIES ACT. 


SAFEGUARDING 


The B.O.T. have issued the Reports of seven committer: 
appointed under Part II. of the Act, including that of tre 
committee appointed to consider the complaint made by the 
British Flint Glass Manufacturers’ Association, and the 
National Flint Glassmakers' Society, that articles of dome 
tic glassware, illuminating glassware and mounting glass- 
ware are being made in Germany and Czecho-SJovakia, and 
sold in the U.K. at prices which, owing to the adverse 
exchange, are below those at which similar goods could he 
profitably manufactured in the U.K. Broadly, the com- 
mittee finds in favour of the applicants, but with regard 
to “electric bulbs,” thev say :— 


“The original complainants do not manufacture bulbs 
to an extent which has induced them to bring forward an 
considerable body of evidence from their own association. 
The manufacture is carried on upon a large scale in thi 
country; but the concerns chiefly engaged in it have nei 
laid a complaint before the B.O.T. The import figures 
for 1921 show that the importation of bulbs on a relatives 
large scale has not taken place from Germany or Czechr 
Slovakia; and the evidence before us does not convine 
us that the sale, or offer for sale, of such goods from these 
countries has hitherto had a serious effect. upon. empl 
ment.” | 


гап thea be tuned in, although it must be 
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INCREASE THE WIREMAN'S EFFICIENCY, 
AVOID “NICKING” THE CONDUCTOR, & 
REDUCE THE COST OF LABOUR 
———— — BY USING 


GLOVER'S 


Strippin $ Tools for Wiremen 


(Patent No. 149739 /19.) 


For stripping lead 
sheathing 


For strippin 
rubber $ 


» For strippin 
lead АСЫН 


IBBER STRIPPER.—For stripping the insulation from taped and V.LR. Lighting 
Circuit Wires, small sizes of Cabtyre Sheathed Cables and Motor 
ignition Wires, 


at 4 / Су each nett post free, 


)MBINED STRIPPER.—For stripping the metal sheath, also the rubber insula- 
tion from our standard 3/036' Single and Twin Glo clad Wires 


at 16 / 1 1 each nett post free. 


Orders can be executed from stock. 


V. T. GLOVER & Co., Ltd., Trafford Park, Manchester. 
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ASSOCIATION 
GRADE CABLES 


have always been of the very highest quality 
and always will be. Nobetter Vulcanised India 
Rubber Cables can be procured, none that will 
give greater satisfaction, efficiency and length of 
service. It will pay you to install them always. 
They cost no more than other good class Cables. 
Cheap stuff generally uses up more than the 
amount you save in first cost, by the trouble 
and lost time it causes after. It is better to 
have the best and be safe. 


W. T. Henley’s Telegraph Works Co., Ltd., Blomfield St., E.C.2 


188 Makers of Electric Cables since the beginning of Electrical Transmission. 


EE fine "|| ROTORS AE t nc 
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HEAD OFFICE 4 WORKS :— 


SAND PITS, BIRMINGHAM. 


“ HIGBRO," B' wc ee 1648 BCH. EX.) 


265, STRAND, , LONDON, W.C.2. 
5, YORK ST., " MANCHESTER. 


Cove TREATY LAL AI Ei pni poto vie PRI 
5s. net, post free, from 84, ALBION STREET, LEEDS. 
S. RENTELL & Co, Ltd. ыйсы: | MC. CEES 
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RLECTRICITY is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. К 
has а very 1 sale throughout the United Kingdom, as well as 
in the British nies and Abroad. 

Questions to which an answer is required must be accompanied by a 
2d. stamp for reply. When Considered of sufficient interest, the answer 
will probably appear in the paper. 

The Bditor does sot hold himself responsible for opinions expressed by 
individual , вог does he necessarily identify himself with 


New advertisements for the displayed columns and alterations to 
ones must reach the publishing office not later than 
first post Tuesda morning, in order to be in time for the 
of the following. Friday. This is important. Rate quoted on appli- 
Subscription : 17s. ба. a year, 0s. half-year, 4s. Od. a quarter in 
ce, postage prepaid in the United Kingdom and abroad. 


remittances payable to the Publishers, 8. RENTELL AND CO., LID- 
, Maiden Lane, London, W.C.2. Telephone, No. 2460 Gerrard. 
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Current Topics. 


The general tenor of the presidential address, as well 
as Gf the subsequent papers read, at the 27th annual 
convention of the Incorporated Muni- 
The IL. M.E.A. cipal Electrical. Association, held at 
! (Convention. Wolverhampton, is to the effect that 
| municipal electrical officials аге, оп 
the whole, alive to the defects which obtain under 
their present regime, and are more than anxious to 
‚ reduce them by all the means in their power. Mr. 
«S, T. Allen, this vear's president, апа Wolverhamp- 
 ten's chief electrical engineer, touched several muni- 
cipalities on the raw by his plain references to their 
obvious shortcomings. For example, he indicated the 
tendency in some quarters for committees to be dis- 
suaded from a sound progressive policy under the mis- 
| taken idea that expenditure for whatever purpose should 
"at the present time be curtailed. That was often due 
tothe fact that little distinction was made between the 
‚orations of the non-trading and rate-financed sec- 
tions of a municipality and the electricity department, 
which, as a tranding concern, should be conducted on 
commercial lines. 


It was of little use, said Mr. Allen, for municipalities 
to say that they would develop their undertakings 
alter the demand had arisen. They must create the 
demand by seeing to it that they have ample electricity . 
supplies ready and available in anticipation of require- 
' ments. Successful development did not come by itself, 

but only followed continued and increasing effort and 

outlay of money. Expenditure on administration, or- 
fanisation, and publicity necessarily increased with 
increased turnover. If close inquiry were made as to 
why some undertakings had remained almost sta- 
ücnary as far as, for instance, the development of 

'domestic load was concerned, while others had gone 
ahead So successfully, it would be found due to the 

hesitation of those particular authorities to expend suf- 

ficient to develop the necessary business and the failure 
> to realise that it was as necessary to apply the usual 
y business principles to an electricity supply concern as it 
: “asin any other progressive business concern. 


\ 

) | One of the greatest handicaps under which some un- 

É oe municipal electrical undertakings labour is 
the no doubt well-meant but hopelessly inefficient 


a meddling with their affairs by non-technical electricity 
a 
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committees, mainly composed of venerable and locally 
popular councillors and aldermen, who have taken и 
lifelong interest in their pet department, and cannot 
resist having a finger in the pie, little as they under- 
stand its technical or financial problems. There are 
many municipal engineers up and down the country who 
are thus cursed by a fatherly committee who will not 
let well alone, and Mr. Edward Calvert, chief electrical 
engineer Finchley, had a word to say on this vexed 
question in his paper on '' Administration and Control 
of Electricity Departments." He pointed out that the 
Ccuncil of the I.M.E.A. had actually passed a resolu- 
tion, viewing with great dissatisfaction and distrust 
efforts that had been made, and were still being made, 
in various quarters to place the general control of elec- 
tricity departments under any officer other than the 
chief electrical engineer and general manager. 


In municipal trading departments, which had to be 
run on business lines, it was imperative that the chief 
electrical engineer and general manager should bear 
the full responsibility for the working and development 
of the undertaking. If the financial control were taken 
away from him and placed under another officer a state 
of dual control was set up, and the usual evil results 
would inevitably follow. The effective check upon the 
financial details could best be obtained by a properly 
organised system of audit, and preferably by auditors 
independent of the permanent staff of the municipality. 
When the operations of the department in question 
justified the same, the books should be kept by the 
staff of the municipality. In electricity departments 
questions of commercial management and financial 
details were so dependent upon technicalities as to 
render these inseparable; they could only satisfactorily 
be dealt with by one who had high engineering quali- 
fications for dealing with all branches of the depart- 
ment's business. 


In his paper on the extension of the use of electricitv 
for domestic purposes, Lt.-Col. Vignoles, D.S.O., 
borough electrical engineer, Grimsby, also had some 
interesting and instructive remarks to offer concerning 
the difficulties of making the purely domestic load a 
remunerative one during the present period, when 
plant, purchased at times of highest cost, was thrcwn 
back for revenue earning upon an aggregate of small 
domestic demands, which had to be catered for at a 
reasonable price per unit. That such a difficult set cf 
circumstances can be met if onlv municipal engineers 
put their backs into it, was clearly indicated bv the 
speaker, who, inter alia, touched upon the pessibilities 
of thermal storage, and also the desirability: of en- 


' couraging the heating and cocking load bv hiring 
_ Schemes for bearing part or whole cost cf appliances, 
, etc. 


Incidentally, Lt.-Col. Vignoles laid down a fun- 
damental principle which many municipal electrical 


employes utterly fail to observe, and which has been 
freely commented. upon in many quarters by the obser- 
‘vant critic, viz., that every member of the staff of апу 


electricity department, and, in fact, everyone connected 
with the electrical industry, should live in an “ All- 
Electric ” house. Agreed, if certain municipalities who 
are at present the least progressive will make it pos- 
sible for us to do so. : 
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An Italian is credited with having invented an 
elaborate burglar alarm system, which, however, would 
appear to have little chance of suc- 
cess in Dublin. or other similarly 
afticted areas of disaffected Ireland. 
It consists in coating the inner sides 
of walls and windows with insulated tinfoil and metallic 
pain. An " ever-so-gentle clectrical current "" circu- 
lates through the tinfoil, and when the latter is punc- 
tured the circuit is interrupted. When the circuit is 
broken in any way a heavy plunger cushioned on oil 
begins falling slowly down in a cylinder in the cellar, 
ultimately making contacts, which explode three harm- 
less bombs at intervals of fifteen seconds, and then sets 
a bell ringing loudly. As one critic puts it, the idea Is 
highly ingenious, but it would probably pan ош 
cheaper to let Bul Sykes carry on. ' 


No Good in 
Dublin. 


— 


Well, what about it? Is this new craze going the 
way of most Government-controlled enterprises, or Is 
it going to prove the huge success 
which the lav Press have predicted? 
The responsible parties are apparenil 
still indulging in plenty of t hot air’? with nothing 
tangible to show, whilst public interest js indubitably 
lagging. Both the public and the manufacturers c: 
the necessary apparatus have risen to the cccasion, 
and all that is needed is a prompt decision on the part 
of the P. M.G. and the concerns who are going to dis- 
scminate the concerts, news, etc. At present cach 
blames the other for the delay, what time the public 
wait and begin to lose interest. There is a rumcun 
afloat that the fees for licences are going to be con- 
siderably augmented; if this is so it will have th: 
cftect of throwing: much celd water оп many would-be 
listeners-in, for it will tend to make this recreation i. 
luxury pastime only for the well-to-do. One appreciate: 
that the revenue for paving artistes and maintaining the 
broadcasting stations must come from somewhere, but 
if the scheme 15 to be a full success the terms must be 
moderate in order to attract the necessary clientele. 


Broadcasting. 


The ceremony of unveiling and dedicating thi 
memorial to those members of the І... who gave 
their hves in the Great War wa 
performed in a simple but impressive 
manner in the Institution building at 
4.50 p.m. on Wednsday, the 28th ult. There was < 
very representative assembly, including many of the 
relatives, and after the actual dedication ceremony 
by Bishop Ryle, the memorial was unveiled by 
Air Chief-Marsihal Sir H. M. Trenchard, assistec 
by Mr. J. S. Highfield, the President of the Institution, 
and Dr. W. Н. Eccles, Senior Vice-President. 


In Memoriam. 


In the course of a brief address Sir H. M. Trenchard 
mentioned that over 2,000 members (nearly cne-third 
of the then membership cf the Institution of Electrical 
Engineers) were on active service in the war, anc 
apart from these, most of its members were engaged 
in the production of electric machinery and power foi 
the supply of munitions. Of those on active service 
162 lost their lives, while over 5co war decorations 
were awarded to members of the Institution, and 
between the middle of September and the middle of 
October, төт, the Institution, in conjunction with the 
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Institutions of Civil and of Mechanical Engineer: 
recruited 670 engineers, the full complement required 
for the Engineer units’ of the Royal Naval Division. 
А record of which all classes of members of the L E.E. 
тау well be proud. 

ELEKTRON. 


i 


I.E. E. CONVERSAZIONE. 


The annual conversazione of the I. E. E. was held at 
the Natural Histery Museum, South Kensington, on 
the 29th ult., the President, Mr. J. S. Highfield, anc 
Mrs. Highlicld, and fifteen members of Counc! 
holding the reception. There was a goodly attendance, 
the gathering including a number of distinguished 
guests, amore whom were Viscount Dillon, Lori 
Parmoor, The Mzhiirajah cf Gwalicr, the Hon. A. H. 
Ashbolt (Agent-General for Tasmania), Sir Acton 
Blake, Lt.-General Sir Travers Clarke, Admiral of the 
Fleet Sir H. B. Jackson, Sir Oliver Lodge, Sir 
Ernest Pollock and many others. 

The string bend of the Royal Engineers rendered 
some fifteen choice selections, while three shat 
concerts given by Phyllis Carey-Foster May Peters and 
the Philharmonic String Guartet, with May Walker 
at the piano, delighted many. 


WU — — 


BRITISH EMPIRE EXHIBITION (1924) AND 
WORLD POWER CONFERENCE. 


Forms of provisional application for space are now 
available, and it is most desirable that British manu 
facturers should apply at once for representation in ths 
exhibition, which is to be of such scope and importane: 
that the like has nct been held during the lifetime o 
the present generation, The area to be devoted w 
engineering appliances is about 238,000 sq. ft., and 
the organising work is in the hands of the British 
Engineers’ Association (Inc.), 32, Victoria Street, 
S.W.r. Тһе exhibiticn will be cpen from April to 
October. 


By permission of the Executive Council Wembles 
Park will see, during the period of the Exhibition, the 
inaugural meetings of the first World Power Con- 
ference, of which the organising director is Mr. D. М. 
Dunlop (director of the B. E-A.M.A.). "This conference. 
besides promoting extended utilisation of the amenities 
of civilised life due to engineering resources and skill. 
should have a distinct tendency towards promoting 
universal industrial harmony, economic stability and 
therefore world peace and concord. It is being 
promoted bv the B.E.A.M.A. in co-operation with 
other manufacturing associations and scientific an 
technical institutions in Great Britain, and kindred 
organisations in other countries. The avowed obj! 
is to consider how the industrial and scientific source 
of power may be adjusted nationally and inte- 
nationally :— 

(1) Ву considering. the potential resources of each 
country in thydro-clectric power, oil and minerals. 

(2) By comparing experiences in the development of 
scientific agriculture, irrigation and transportation by 
land, air and water. 

(3) By conferences of civil, electrical, mechanical. 
marine and mining engineers, technical experts ani 
authorities on scientifie and industrial research. 
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(4) By consultations of the consumers of power and 
the manufacturers of the instruments of prcduction. 

(5) By conferences on technical education to review 
the methods of education in different countries, and to 
consider means by which existing facilities may be 
improved. : 

(6) By discussion on the financial and economic 
aspects of industry nationally and internationally. 

(7) By conferences cn the possibility of establishing 
a Permanent World Bureau for the collection of data, 
the preparation of inventories of the world's resources, 
and the exchange of industrial and scientific informa- 
tion through appointed represeatatives in the various 
countries. 

The Grand Council is in active being, the Scientific 
and Technical Board has been formed, as have repre- 
sentative Executive and Advisory Committees. The 
list of ** Representatives of Dominion Governments ”’ 
is nearly complete, and negotiations are in progress 
for the formation of Councils and Executive Com- 
mittees in the Dominions. Arrangements are also én 
progress for the formation of similar bodies in the 


following countries :— The United States, France, 
Italy, Spain, Switzerland, Scandinavia and the 
Netherlands. 


A SIMPLE AND EFFICIENT RECEIVER FOR 
‘* BROADCAST " MESSAGES. 


An efficient crystal pattern wireless receiving set, 
developed by the Western Electric Co., Ltd. 
(60-62, Finsbury Pavement, London, E.C.2), to meet 
the demand ‘for a simple and inexpensive apparatus 
which will enable people without electrical knowledge 
to take advantage of the '' Broadcast” programme 
transmitted from a local station, is illustrated here- 
with, The set is contained in a hard wood box 
В} in. by 7} in by 7 in., containing a space for the tele- 
phone headpiece when not in use, and the necessary 
apparatus permanently connected. It will be seen that 
the crystal detector (zincite and iron pyrites) and tuning 
indicator are on the top of the insulating slab seen 
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W.E. 4,000 PATTERN WIRELESS RECEIVING SET. 
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to the right, while underneath the condensers and 
variable tuning inductance (variometer) are accommo- 
dated. Two aerial terminals are provided, Ат and A2, 
the former connecting a .coco88 mfd. condenser in 
series with the aerial, and being used for wave lengths 
up to 350 metres. The second terminal connects ал 
.00024 mfd. condenser in series with the aerial, and 15 
used for the reception of '' brcadcast " messages with 
wave lengths from 300 to 500 metres. The tuning 
indicator and scale are connected to the earth terminal 
of the set, and act as a shield to the variometer, pro- 
tecting it from the capacity of the body. The effective 
range may be said to be up to about 30 miles from a 
15 kw. transmitting station if the aerial used is 
properly erected. This can be made from тоо ft. of 
wire and the necessary insulators. | 

In conclusion we might mention that a set of spare 
crystals is provided and that the head receiver supplied 
is the Western Electric No. 44011 pattern wound to 
4,000 ohms. This receiver has recently been specially 
designed for receiving wireless speech and music, and 
has many outstanding points in its favour. i 


— — ——— 


B.T.-H. ELECTRIC FANS. 


-—— 


B.T.-H. electric fans are made by the largest fan 
manufacturing organisation in the world, we are 
informed, and as may be seen from the diagrammatic 
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Fic. 1.—B.T.-H. 


12 IN. OSCILLATING FAN. 
specification (Fig. 1) the fan is a workmanlike and 
thoroughly engineered article with a number of special 
features. This particular fan is of the oscillating type, 
but several other patterns, including exhaust fans, 
are made. 

B.T.-H. electric fans are equipped with swivel and 
trunnion adjustments, and are readily adaptable for 
either table or bracket use. The oscillating patterns 
are fitted with a very efficient mechanism, giving a 
90° arc of oscillation, which can be varied in degree 
and direction while the fan is in motion. Steady, 
silent running is achieved by well-balanced mechanism 
and also by the felt base attached to each fan. Every 
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fan is supphed complete with flexible cord and a com- 
bined plug and adaptor, so that it can be connected to 
Alt fans are finished 1n 
green enamel, excepting the blades, 
polished brass. 


n. 


any lampholder or wall socket. 
аге of 


which 


798 
c XE 
FIG. 2. -12 IN. їс. 3.—10 IN. Fig. 4.-- 
NoN-OsciLLATING NON-OSCILLATING  Exnavsr ТАМ. 
FAN. FAN ADJUSTED 


FOR BRACKET USE. 
The t Keep Cool” leaflet (L. 234), which contains 
particulars and prices of B.T.-H. (Beat the Heat) 
electric fans, will be supplied on request, overprinted 


with dealer's nime and address, by the British 
Thomson-Houstcn Co., Ltd., Mazda House, 77, Upper 


Thames Street, Е.С. 
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ELECTRIC SIGNS.* 
DEVELOPMENT AND PRACTICE. 
By Gro. P. GARBETT. 


(Concluded from page 332.) 

In America and the Continent, where the bayonet holder 
is a rarity, and electric signs are so much more numerous, 
a whole range of porcelain block type holders has been 
evolved to fit the standard E.S. capped: lamp, and we have, 
therefore, ready to hand, a holder which gives all the 
qualities we need at a reasonable price, without the handi- 
cap of special non-standard caps. An additional advantage 
of the standard E.S. sign holder is that practically the 
whole of the lamp cap is enclosed when the lamp is screwed 
home, with the double advantage that the height of the 
walls of the channei сап be reduced to a minimum, and the 
amount of the lamp cap exposed to the weather is also 
much smaller. 

It must be remembered that in contrast to the vast 
majority of indoor lamps which run vertically, all sign 
lamps are fitted in a horizontal position. Care must, there- 
fore, be taken to see that the lamp filaments are well sup- 
ported so that adjacent loops cannot sag and short circuit. 
As, too, Most signs are viewed from an angle more or less 
horizontal, it becomes necessary to get the maximum pos- 
sible end-on candle power, and this fact has led to the 
adoption of the spiralised traction. tvpe filament, which is 
much more firmly supported. than the more usual zigzag 
tvpe. 

For considerations which will be made clear a little later, 
the size of the bulb has also been standardised. All the 
leading British lamp manufacturers are now prepared to 
supply Sign Type " lamps—with either B.C. or E.S. cap 
—which conform to standard dimensions and shape. The 
most important dimension is the width of the bulb, which is 
r3 in. at the widest point, conforming to what is known in 
America as the 5.14 bulb. The overall length of the bulb 
from the brass cap to the pip should not be less than 3} in. 
or more than 4 in., while the centre line of the filament 
should be approximately 11 in. from the end of the cap. 

It should here. be stated that the type of lamp almost 
universally adopted is the to-watt size. There is no gain 
dn readability in using larger units of light, rather the 
reverse is the case, as the glare from the individual units 
become a source of irritation to the eve. 


“THEIR 


*Abstract of Paper read before the National Association of 
Supervising Electricians. 
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The spacing of the lamps themselves should also te 
touched on. łn letters of 3 ft. upwards, an average spacing 
of 6 in. will be found satisfactory, “but it is desirable 1. 
have an odd number of lamps to the upright whenever pv- 
sible, to enable letters like B, E, F, H and R, which hav 
a horizontal member, to be clearly defined. 

The next factor in the effective sign is undoubtedly the us 
of colour, the importance of which cannot possibly be ovc- 
estimated.  Ilitherto two methods have been used. First, 
natural coloured glass lamps, and, secondly, clear gli 
lamps lacquered to the desired colour. The first method 
is certainly effective, but the range of colours is ven 
limited, the cost unduly high, enormously inflated stocks of 
lamps are necessary, and supplies are very restricted. The 
use of laquer for outdoor use is not satisfactory. Most 
common lacquers peel off after a week's exposure to the 
sun and rain, while other lacquers which promised well in 
the laboratory, fail dismally under ordinary work-a-day 
conditions. flere, again, however, the experience of our 
American friends comes to our aid. Ву standardising the 
size and shape of their lamp bulbs, thev have been able 
to produce a series of natural coloured glass hoods « 
caps which fit over the lamps and are held thereto by spring- 


Fic. 2.—STANDARD E.S. HoLDER, LAMP AND Corovm САР 
AND Ноор. 


wire clips. These hoods are obtainable in a wide range 
of colours, and practically all the newer London signs are 
coloured in this manner. These colour shades are in twe 
forms. The more usual pattern completely covers the lamp. 
fittings down on to the base of the letter—incidentally atori 
ing a firsteclass weather protection— and filling: the whel 
of the normally white channel with light of the desire! 
colour. 

An additional advantage of this colour hood is the ea~ 
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Fic. 3.—T vPiCAL COMBINATION HIGH AND Low SPEED FLASHER. 


with which the colour can be changed. Thus, а sign can 
һе red one week and green another, without change of 
lamps. 

The second type is the cap, and is of hemispherical shape, 
fitting snugly on the pip end of the lamp only. It is 
intended for use with coloured backgrounds, and is more 
suitable for designs than letters. The opal form of cap. 
however, is distinctly worthy of study. When used wih 
the standard white channel section letter, a very noticeable 
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result is obtained. Instead of the usual series of bright 
spots of light, which seem inherent to all types of visible 
amp signs, а new effect is seen, and the channel appears to 
be full of soft, evenly diffused light, from which all light 
sources have almost disappeared. The gain in definition is 
astonishing, while a- distinctiveness. of appearance and 
quality is achieved which is of very great importance. 

The final factor in the making of an effective display is 
the use of movement. There is no need to stress this 
»ft-proved fart that movement of any sort is more arresting 
to the eve than any still object can be, and when, too, it 
is realised that in the constant switching off and on which 
gives the effect of movement, that current economies of the 
order of 25 to 50 per cent. are obtainable, there would seem 
no excuse for a single non-flashing sign. Perhaps the 
number of signs, particularly in theatreland, which are of 
the stili order is a reflection on the very inefficient type 
of flasher which has hitherto been obtainable, but with the 
greater use of signs, and the closer study of their require- 
ments, that reproach should speedily be removed. 

The majority of the newer London signs are operated, by 
flashers, either constructed in America, or assembled in 
London from parts of American design or origin. The 
special features of these flashers are their rugged design, 
ample current-carrying capacity, adequate bearings and 
lubricating facilities, adaptability to requirements, and ease 
of adjustment. 


Fic. 4.—NOMENCLATURE (sce Page 321). 


A—Letter Height. 
B—Letter Length. 
C—Face Width 


D—Letter Depth. 
E—Spacing Distance Between Letters. 
G—Spacing Distance Between Lamps. 


Generallv speaking, these flashers are of combination tvpe 
and comprise one or more high speed sections on which 
such effects as waving flags, fountains, running borders, 
flames, revolving wheels, globes and waterfalls, steam, 
smoke, fireworks, pouring wine and many other illusions 
сап be obtained, while on the low .speed sections spelling 
elects are worked out, and timing and control wheels for 
the hign speed portions are fitted.  , 

To describe just how these various combinations are made 
would unduly prolong this paper, but it may be stated that 
there is very little in the way of movement that cannot be 
simulated in an electric sign, given the space in which to 
work, A note of warning should, however, be sounded 
here, that it is unwise to attempt too much in a small 
compass. Big effects require a great number of lamps and 
considerable room, and for the smaller space it is far 
‘etter to content oneself with an attractive colour scheme 
With a simple spelling flasher, enclosing the design in an 
Е Lorder with a high-speed running or twinkling 
elect, 

Of the many types of electric signs other than the visible 
limp type, such as box signs, cut-out signs, inverse reflector 


types, concealed reflector and lens types, and many others, 
time will not permit us to consider. 

In conclusion, | should like to make grateful acknowledg- 
ment of assistance in preparing the historical portion of 
this paper, and much of the data presented, to the adinirable 
publications of the American Hlluminating— Engineering 
Society and the National Lamp Works of the American 
General Electric Company. 


ELECTRICITY IN THE MODERN ENGINEERING 
WORKS.” 
(Continued from page 342 .) 

Another application is that emploved for drying blue 
prints, etc. With the automatic phote-printing machine, 
operating in conjunction with automatic washing apparatus 
and electrical drving by means of heated screens or mats, 
it is possible to turn out prints at a speed quite impractic- 
able if resort be had to ordinary heating methods. ‘The 
author recently timed a full-size print. from its insertion 
to delivery, and the printing, washing, and drying occupied 
less than five minutes. 

Again, when accurate measurements of heat, such as 
heating water in jackets or transfer of heat, are necessary, 
no other form of application can compure with electrical 
heating, provided that the proper precautions for radiation 
losses be taken, the input of electrical energy being almost 
proportional to the heat units given off. 

Mention has been made of photo printing, and in con- 
nection with this, to set out some items of interest may 
not be out of place. 

It is well known that the most successful method of 
obtaining duplicates from tracings, etc., is by means of are 
lamps, with suitable arrangements for passing the tracing 
and sensitised paper before the light. In the early days the 
usual equipment consisted of a vertical cvlinder 
around which were strapped the paper and tracings, the 
arc lamp being lowered slowly into the cylinder and again 
raised, the duration of exposure being largely left to the 
judgment of the operator. This method not very 
successful for several reasons, such as the speed of travel 


glass 


Was 


being irregular, some parts being over- or under-exposed, 
varying candle power of lamp due to swing, etc. 

Later there introduced the horizontal automatic 
machine, which was furnished with a number of are lamps. 
Prints obtained їп a much time, and, 
provided that the time exposure (in this case proportionally 
to speed of the paper) was correct, very good results could 
be obtained. The only drawback was that when old anu 
new tracings were passing through at the same speed the 
dirty tracing necessarily resulted in a print under-exposed. 
This automatic machine was eventually improved, and with 
two sets of prints the light can be varied as desired. 

The latest type of photo-printing machine again reverted 
to the moving arc, but, in conjunction with moving prints, 
the candle-power 
increased, also the speed of prints. 


Waals 


could be shorter 


and voltage of the are were greatly 
This development has 
been carried so far that it is now possible to pass the 
prints through the machine in one minute and obtain excel- 
lent results, the automate washing machine performing its 
function in two minutes electrical drying in two minutes 
the prints coming out flat and free from creases or blurs. 
Dealing now with electrical welding, we enter on a branch 
of modern electrical science, and one in which much remains 


* Abstract of a paper read before the Inst. of Production 
Engineers. by Mr. J. R. Smith (Chief Elec. Engireer, Messrs, J, 
and E. Hall, Ltd., Dartford). 
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to be discovered. The two systems that аге best known аге 
arc and resistance welding. As engineering appliances, 
they date back some twenty years. 

Arc welding may again be divided into three classes: 
(1) long arc and short arc welding with metallic electrodes ; 
(2) carbon arc, with metal feeding (these being used with 
direct current onlv) ; and (3) short arc, single-phase welding 
with metallic electrodes through the agency of reactive trans- 
formers. 

The are welding systems usually found in modern work- 
shops comprise the * Quasi" system, in which flux-coated 
electrodes are used, the object of this flux being to prevent 
oxidation of the metal deposited by the are. Іп practice 
it is found, however, that this flux is not beneficial on 
certain kinds of work, and therefore a bare metal electrode 
is used. 

The usual procedure is to make the work to be welded 
negative and the electrode positive. Recent experiments, 
however, have proved that it is sometimes better to make 
the work positive, as a larger amount of heat resides in the 
positive pole, and in consequence the penetration is deeper. 
If this be done, greater care must be taken with the amount 
of current used, or a granular arc will result. 

The usual voltage of the “Quasi” arc is 45 to 55, 
current being regulated by means of a graduated lne 
resistance. И is of importance that the amount of current 
is proportional to the diameter of the electrode. The section 
of the electrode should be proportional to the nature of the 
work. 

With wrought iron or steel, excellent work may be done, 
and much material can be made good which would other- 
wise be scrapped. No difficulty is experienced in machining 
wrought welds, as a soft junction results between the 
deposited metal and the wrought material. 

The short arc is a modern development, and has a future 
especially for certain kinds of work, such as the welding 
of sheet metal, usually too thin for the long arc; although 
its best sphere of operation is that known as automatic 
welding, A well-known British firm has recently developed 
the automatic are welder in connection with the reinforcing 
of large turbine shafts, and the results obtained are such 
that detection is hardly possible after the shafts have been 
machined. The lowest voltages for the short arc beng 
19 to 25, it is usual to make the work positive for reasons 
already stated. 

The carbon arc fulfils certain conditions not possible 
with the metallic. When used in conjunction with a metal- 
feeding strip, complete. welds occur even on plates up to 
пп. thick. In this instance it is unnecessary to prepare 
the work by “veeing ” out the metal, as is usually required 
for metal arcs, the penetration being deep, the weld sound, 
and capable of sustaining strains equal to solid metal. 

This system has been developed as an automatic opera: 
tion by a firm in America. Thev claim to be able to weld 
up thick steel plates, and to retain the strength of riveted 
work. Their first automatic machine may be seen in the 
North of England under demonstration conditions, 

There is one material that docs not alwavs give success- 
ful results, namely, malleable iron, for, although a weld 
may be made, vet the strength is such that no dependence 
may be placed on 1. 

With regard to cast-iron, this, under certain conditions, 
vields to treatment, and, provided that care is taken to 
avoid strain due to expansion and contraction, many castings 
may be repaired. It is, however, absolutely. essential that 
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the work should be clean and free from sand or sla; 
Pressure-tight casing may be welded, but reliance cannet 
be placed on this class of work. 


(To be concluded.) 


—— 


Questions and Answers by Practical Men. 


RULES. 


QUESTIONS : We invite our readers to send us questions, preferably ол technica: 
problems thut have arisen in actual practice. Questions which we consider of 
su ficient interest to our readers will either be replied to under * Answers to Corre- 
spondents ' or replies will be invited from our readers. One shilling will be ped 
for the question which we select for competitive replies in this column. 

ANSWERS: A fee of 108. will be paid for the answer which we consider rw 
the greatest merit, and 58. for the one we select as second best. In judging Ue replies, 
smportance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, от to accept only one reply, tf, in his 
но, the answers received do not possess sufficient merit. Competitors denring 
the return of their manuscripts, tf unaccepled, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attac to the manuscript. Competitors may adopt a 
“nom de plume," bul, both in the case of questions and answers, the competitor г 
real name and address must be sent with the manuscript as a guarantee of good favs. 
No correspondence will be entered into with regard to successful replies. Тм Editor's 
decision ts final. 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
ee who win the first or second prize the most times during the nest iweire 

The words ‘‘ Questions and Answers” or Q" and “ А" should be placed at 
the top left-hand corner of ali letters intended for this column. 


aa 


QUESTION NO. 143. 
І am told that it often takes days, and sometimes a 
week, to run à new turbo-generator up to full speed. Can 
any reader tell me why this should be ?—* Sus.” 


OUESTION No. 144. 

Can any reader give me a complete list of tools requireu 
for a fairly large armature winding shop? We have gas 
laid оп and electrice power.— “ WINDER.” 

(Replies to Questions Nos. 143 and 144 must be received 
not laler than July 29, 1922.) 
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Answers to Questions. 


QuEsTION No. 134. 

The second prize (5s.) has been awarded to “ W.E.B.” for 
the following reply :-- 

The Merz-Price Current. Balancing System is one of the 
most general methods of protecting main cables, and is 
applicable to duplicate. feeders or ring mains. It i а 
simple and safe system, resulting in the isolation ef the 
Faulty feeder at both ends, irrespective of the direction о! 
current How, 
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“Current Baiancing " refers to the current carried by th 
feeder. — Under norinal conditions, when everthing * 
healthy, the current flowing in at one end of the fedt | 
is balanced by that which flows out at the other. 
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To any Contractor who is anxious to таке 
the most of the present demand for wiring 
work it will be—well, more than helpful 

It is propaganda which impels inquiry, | 
and when you have the inquiry it is '' half 
the battle ’’—more than half if you estimate 
on the basis of the J. Р. System—the system 
that’s ‘‘so simple" and so markedly 
economical. 


Remember, you can assure your customers 


that you can do the job, and leave them ^ 


entirely free from redecoration bills ! 
The booklet is attractively produced, 

unique in character and style, carrics no 

name but yours (which is printed on an 


enquiry P.C. lipped into the front cover), and, . 


in addition, is supplied with envelope. 


Áre you interested ? Are you open to 
"make a push” with the “J. & P."? 
If ѕо—ТНІЅ 15 HOW WE HELP YOU. 

Write us, and arrange for a supply. 


Johnson & Phillips, Ltd., 


Cable Makers & Electrical Engineers since '75,.— 


Charlton, London, <.Е.7 


City Office &  Stores—1i2, Union Court, ` 


Old Broad Street, E.C.2. 


Branches at Birmingham, Bristol, Cardiff, Glasgow, 
Liverpool, Manchester, Newcastlc-on-Tyne, Portsmouth 
and Sydney (N.S.W.). 


/ unique. 
/ booklet 
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PITMAN'S 
TECHNICAL PRIMERS 


JUST ADDED TO THE SERIES. 


SWITCHING AND SWITCHGEAR. 
By H. E. Poole, B.Sc. (Hons.), A.M.I.E.E. 

THE TESTING OF TRANSFORMERS AND ALTERNATING 
CURRENT MACHINES. 
Ву C. F. Smith, D.Sc., M.I.E.E., A.M.I.C.E. 


"INDUSTRIAL MOTOR CONTROL. 


By A. T. Dover, M.I.E.E. 


ELECTRICAL POWER SYSTEMS. 
Ву W. T. Taylor, M.Inst.C.E , M.I.E.E. 
HIGH VOLTAGE POWER TRANSFORMERS, 
By W. T. Taylor, M.Inst.C.E., M.I.E.E. 
INDUSTRIAL NITROGEN. 
By Р. Н. S. Kempton, B.Sc. (Hons.), A.R.C.,Sc. : 
THE METALLURGY OF IRON AND STEEL. Based on Papers 
by Sir Robert Hadfield. j 


.KINEMATOGRAPH STUDIO TECHNIQUE. 


By L. C. MacBean. 


“А valuable vade-mecum for those engaged in the artistic 
and technical work in the production of film plays.” 
—The Encore | on _Kinematograph Studio Technique. 


HIGH-TENSION SWITCHGEAR. 
By Н. E. Poole, B.Sc. (Hons.). A.C.G.I., A.M.I.E.E. 
HIGH-TENSION SWITCHBOARDS. 
By the same Author. | 
POWER "FACTOR CORRECTION. 
By A. E. Clayton, B.Sc., A.K.C., A.M.IE.E 
ELEMENTS ОР ILLUMINATING ENGINEERING. 
y A. P, Trotter., M.I.E.E. 
ELECTRICITY IN STEEL WORKS. 
By W. McFarlane, B.Sc. 
THE prt es TRANSMISSION OF ENERGY. 
By W. M. Thornton, D.Sc. | 
CONTINUOUS CURRENT ARMATURE WINDING. 
By F. M. Denton, A.C.G.I., A.M.I.E.E. 


. " The book will be appreciated and enjoyed by all those who 

have found the principles of armature winding to be trouble- 
some; and.particularly by those who have been worried by 
wave "winding. "—[IHE ELECTRICIAN on Continuous Current 
Armature Winding. 


TIDAL POWER. 
By A. Struben, O.B.E., A.M.I.C.E. 
THE ELECTRIC FURNACE. 
By Frank J. Moffett, B.A., M.I.E.E., M.Cons.E. 
SMALL SINGLE- PHASE TRANSFORMERS. 
By E. T. Painton, B.Sc. (Hons.), A.M.I.E.E. 
MECHANICAL HANDLING OF GOODS. 
Ву C. Н. Woodfield, M.I.Mech.E. 
ELEOTRO-DEPOSITION OF COPPER. 
y C. W. Denny, A.M.I.E.E. 
DIRECTIVE WIRELESS TELEGRAPHY. 
у І. H. Walter, M.A., A.M.I.E.E. 
CONTINUOUS WAVE WIRELESS TELEGRAPHY. 
By B. E. С. Mittell. 
TESTING OF CONTINUOUS-CURRENT MACHINES. 
Ву С. Е. Smith, D.Sc., M.LE.E., A.M.LC.E. 


“ The work formis a valuable groundwork for practical 
training on the test-bed."— ENGINEERING PRODUCTION on 
Testing of Continuous Current Machines. 


Each 2/6 net of Booksellers. 


Complete List, post free, from 


SIR ISAAC PITMAN & SONS, Ltd. 
Parker St, Kingsway, London, W.C.2 
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The protective gear is actually arranged on the “ Voltage 
| Balance ” principle. 

There is a current transformer CT (slipped over core of 
cable) at either end of the feeder, as shown in Fig. 1. 
The primaries P1 and P2 are in series with the cable, and 
carry the main current, whilst the secondaries Sı and S2 
are joined in series with one another and with the two 
‚ relays Ri and Ra, the latter being connected together by а 
pilot wire. The secondaries of the transformers are cross 
connected so that the induced voltages are in opposition, 
and, hence, the secondary induced e.m.f.s are in a state 
of balance (апа no current flowing in pilot wire), 
which is oniy upset on a fault occurring. 

In the event of the currents at the ends of the feeder 
| beoming unequal, the secondary e.m.f.s no longer balance 
f спе another, and the resulting current in the secondary 
«and relay circuit operates the relays, which, in turn, close 
у the contacts of the oil switches, and the feeder section os 
| switched off at both ends. 
| It will be observed that temporary overloads or a surge 
| in either direction will not cause the operation of the relays. 
Y There is, however, the possibilitv of the balance being 
j upset owing to a slight difference in the secondary voltage 
, characteristics. Hence the transformers have to be carc- 
Ма ајіапсеі so that their performances are identical 

MEME conditions, including overloads. — Further, the 
mers must be capable of operating with secondaries 
мей. To obey these conditions, the current 
mers are constructed with an appreciable air gap 
s n supports are fitted to ensure an unchanging 

ae 
Madvantage is that the gear does not protect against 
Mm as e.g., on an interconnected cable between two 
AU. 9 
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sub-stations, Maximum Relays are then used in conjunc- 
tion with the Merz-Price system, 

Trouble sometimes occurs on long feeder systems owing 
to induced currents in pilot wires, particularly capacity 
currents. This requires the relays to be " biassed,” so that 
they will not operate on as low a minimum fault current 
as otherwise. In balanced voltage systems, the continuity 
of pilot wires is tested daily. | 

Pilot wires are expensive, and this has led to the Merz. 
Price. system being replaced by the * Merz-Hunter Split 
Conductor " system having no pilot wires. | 

In the case of the three-phase system, each feeder is 
similarly equipped, and with earthed neutral, a three-core 
pilot cable is laid in conjunction with the main feeder. Fig. 
2 shows the arrangement of the Merz. Price Gear for a 
3 h.p. feeder. 

Branch feeders are also protected bv the 
system. ~-“ W.E.B.” 

Reference: Faye, 
vol. 40, p. 07i. 


Merz-Price 


Hansen and Harlow: Joum. I.E.E., 


Trade Notes, 


Particulars of the Rotameter, direct.reedirg appliance for 
measuring the air consumption of pneumatic tools, are given 
in a leaflet issued by Trost Bros. (26, Little Park Street, Coventry). 

Stock lists received from the Swedish General Electric Oe., Ltd. 
(5 Chancery Lane, W.C. 2) deal with the following well-known 
motors :—— D.C. type K, single-phase '' Century," three-phase 
and two-phase, single-phase commutator motors, transformers, 
cinema motor-generator sets, generators for battery charging, 
etc. Users are invited to apply for these lists or for other 
particulars, | | 

Leaficts from М. B. Turner (79, Playford Road, N.4) deal with 
low-reading volt and ampere meters for automobiles, with the 
'" Elect ” iron and with electric kettles. —— 

The ‘‘ Skefko ’’ Ball Bearing Co., Ltd. (Luton, Bedfordshire 
and West Africa House, Kingsway, London, W.C. 2), have just 
issued a handsome bulletin and price list of “ S.K.F." trans- 
mission equipment. The advantages of the equipment, its 
design, construction ard erection are all fully illustrated ard 
described, while dimension drawirgs and full particulars of the 
various items manufactured occupy many pages. 

In a new leaflet (W/T 2775) The General Electric Ce., Ltd. 
(Magnet House, Kingsway, W.C.2) explainsin simple language 
wireless “ broadcasting," and what to do in order to take ad- 
vantage of the facilities expected to be offered. Some indication 
of the lines in which the G.E.C. wireless department is working 
is given and it is stated that as soon as the final details of the 
G.P.O. scheme are announced the company's wireless sets, 
now being constructed, will be available and the advice of the 
G.E.C. wireless department will be at the service of intending 
purchasers. The leaflet has been circularised to the trade, 
but additional copies can be obtained on application. ' 

Marryat and Place (28 Hatton Garden, E.C.1) have issued 
a price list of their “ Dependable ” clectrical drill and grinder 
equipments, for hand, slide rest ага bench use, also small 
geared motors for slow speeds. The list has been produced in 
condensed form for the use of wholesalers as envelope enclosures. 
The makers' name does not appear and ample space is left for 
over-printing with the wholesaler's name, etc. "Trade readers of 
ELECTRICITY interested are invited to apply to Messrs. Marryat 
and Place, and we might mention that the company is specially 
desirous of protecting the Retail Trade, and no discounts are 
granted except for guaranteed re-sale. | 

The General Electric Co., Ltd., have just issued а new edition 
of their booklet describing “ Magnet” Electrical Cooking 
Appliances. The list covers a most comprehensive range in- 
cluding kettles, food warmers, sterilisers, boilers, shaving pots, 
saucepans, and urns, giills, toasters, hotplates and. cookers, 
while a section is devoted to electric irons for domestic and 
industrial use, glu? pots, sealing wax, heaters, pipe lighters, etc. 
All prices have been revised to present day level, substantial 
reductions: having been effected. Copies of this booklet, No. 
H.2711,can be obtained on application to Magnet House or any 
of the company's branches. | | 
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Various Items. 


Financial.-—The directors of Crompton & Co., Ltd. recom- 
mend a dividend of 5 per cent per annum on the ordinary 
shares, carrying forward over /18,000. 

Removal.— British Insulated & Helsby Cables, Ltd., beg to 
intimate that, as from the Ist July next, they are removing 
their London Office from Lennox House to Surrey House, 
Embankment, W.C.2. 

L.C.C. County Hall. —4A contract for a storage battery in con- 
nection with the electric annunciators and division bells has 
been obtained recently by the Chloride Electrical Power Storage 
Co., Ltd. 

Finland.—At the request of the D.O.T., Mr. C. H. Mackie 
(H.M. Consul, Helsingfors) has prepared a report on the economic, 
financial ard industrial conditions of l'inland up to March last. 
The report is published by H. M. Stationery Office at 1s. od. or 
Is. 714. post free; at which price we also can supply it. 

Accrington.— Increased demand for current by Messrs. N. 
Worsley, Ltd., textile manufacturers, has necessitated the 
erection of a new 500 kw. transformer. Extensions at Messrs. 
Howard & Bullough’s Globe works will require an additional 
supply of 250 kw. at 400 volts, and the Electricity Committce 
are considering tenders for the necessary cable and switch gear. 
The Corporation have agreed to the placing of illuminated signs 
on the electrical standards of the borough. 

Electric Cables.—This is the title of a new primer which has 
just been issued by Messrs. Pitman, It is a practical treatise 
on the construction, properties, installation and maintenance 
of electric cables. It will thercfore appeal to junior engineers, 
students and those in charge of works and factories who have 
long needed an up-to-date work on this subject at a moderate 
price. It will be sent post free from ELECTRICITY Office for 
the sum of 2s. gd. 

System of Telegraphy Uninfluenced by A.C. Traction. —Some 
particulars of a telegraphic system for one wire circuits with 
earth return exposed to dislocation of A.C. traction are given 
іп a booklet published by the Italian Government. Тһе 
system was evolved by Messrs. Frattola, Castelli and Regnoni, 
of the Italian State Railways, and is in successful Gperation on 
the Turiu-Torre Pellice-Barge line, and is to be adopted on the 
Genoa-Spezzia and Home-Formia lines. The British Patent 
No. is 139,241. 

Electric Blasting Apparatus.—This is a subject which is of 
direct interest to a very large number of the readers of FLEC- 
TRICITY who are in any way connected with the electrical plant 
used in mines, collieries, etc., and we would therefore advise 
them to read carefully the chapter on this apparatus in the 
1922 edition of the “ Practical Electrician's Pocket Book." What 
is more, the book contains 558 pages of useful technical data 
and formulae, such as chapters on accumulator charging, tele- 
phones, switchgear, armature winding, etc., so that it represents 
splendid value as a text book at 3s. 4d., post free from Erxc- 
TRICITY Office. 

Lighter Machinery for Motor Ships.—^ccordirg to The 
Motor Ship, the North British Diesel Engine Works, Glasgow, 
have completed a prolonged series of trials on a remarkable new 
type of oil-engine for installation in motor ships, which, it is 
claimed, has only half the weight, and occupies approximately 
half the space of the normal four-cycle Diesel motor. The 
design differs from all existing types, and possesses the ex- 
tremely novel feature of sliding cylinders. An engine of 2,000 
h.p. is now beirg built for installation in a ship, and according 
to the article, such an engine occupies exactlv the same space 
as a reciprocating steam-cngine. It can therefore replace the 
steam plant in existing steamers, and the entire boiler space 
would be rendered available for cargo carrying. 

Valuable Railway Order. —lhe English Electric Co., Ltd., 
have secured an order for 36 electric locomotives for the electri- 
fication of the Japanese Imperial Railways. The order covers 
the whole of the electric engines required for the main line 
electrification down to the end of next year, and amounts to con- 
siderably over £500,000. Included are eight heavy locomotives 
for express passenger service, designed to haul trains over 400 
tons at a speed of 60 miles per hour, Each will weigh about 
96 tons, The rest of the locomotives, weighing 56 tons each, 
are for heavy freight trains and local traffic. There has been 
keen international competition for the order. American firms 
having fought hard to secure it. The work will be carried out 
in the Preston Works of Dick Kerr & Co., which are expressly 
laid out for the manufacture of electric railway equipment. 
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Burniey.—It is proposed to instal electric lie == 
Stephen's Church, Burnley, аё зһ early date. use of the fires 
A Kindly Offer..—A London &c..der of this Mpply. 
is willing to give all his unbor ‚оріеѕ, NEF рр. е. 
the start (November, 1890), to әзу young re^ ^ 2 04€ oi; 
institution by whom they wouldgé "appreciatezh which air cii | 
have to be collected or sent! чаре forwrs, supplemento, 
should be made to the editor ре, ?turn. < thin the body. 
Insulators.—A considerable mi ‘~e of o. . | m 
and E.H.T. lines has been erecte the of YOS Contain, 
of cable makers, Johnson & Phill Ltd., ch capacity lor 4 
The publication, therefore, of a corpprehersivi ng the tempera] 
catalogue of insulators and line material for | А »pliance. T=] 
voltages up to 33,000 comes at an opportune ‘^, ' рр: Mtr. 
pleasure in drawing attention to it, as wel’ lutions, Or sori, 
edition of the J. & P. book, “ Overhead Ele 
mission Lines." -varming, acetate 
Local Electrical Exhibitions.— In view of. TU NON МИ 
of interest in and value of the local Electric гае тү 
the number which are being provisionally т !* melted mit 
important that dates should be fixed early on: cinperature, п! 
to avoid clashing in order that the task of / «in when the 
А . . м 1 
others in supporting these displays may b "' | 
possible. The E.D.A. is endeavouring to col. 


displays and will be very glad to hear from Abst sre: Sade o. 
tractors intending to promote local exhibitions in order that 
a list may be made as complete as possible, and information 
given with regard to dates already booked. - 


A G.E.C. Outing.—! he annual launch outing of the G.E.C. 
Travellers took place on Saturday last, July 1, when a party 
of about 60 journeyed to Maidenhead and thence proceeded 
to Henley by the launch “Her Majesty." The party arrived 
at Henley at 2.15 p.m., and after a short stay returned 
to Maidenhead, which was reached at 6.45 p.m. Lunch and 
tea were served on board and the outing was much enjoyed 
despite the somewhat wet and cold weather. Mr. Hugo Hirst, 
Mr. L. С. Gamage, Mr. Н. W. Roberts, and other officials of the 
company accompanied the party, which as usual was organised 
with great success by Mr. E. А. Joyce. 

The Outline of Science.—Part 17 of this work (Newres, 
Is. 2d. net) deals in a general sense with v: making of the earth 
and the science of the sea and more particnlarb with the ways 
in which mountains have been formed, s&. ” thc PO 
etc., as well as with the types of preciov- ded up and 
sent such an interesting portion of thd’ n also results 
As regards the science of the sea, the fi. ach to a great 
the Prince of Monaco, who has only jusy,, , ee 
whom the world at large is much inde. ока 23 
in oceanography. The salinity, temperat: лее patents 

o difheult. to 


ments of the sea are all discussed in a w: 
 uCcaling effect 
in 1920, under the chairmanship of Mr. , 
d of the user 
report emanating from H.M. Stationens. 
N.P.L. were placed at their disposal. ы. «рата 
effective visibility at the distances spe«,, : 
М puit ета Кати, 
through being too bright—and after expe: 
ahe moment 
recommended that 60 watt, or ргеѓег‹ +, 


to the gencral reader. ans 
ў d i i i .— Тһе B.O.T. Ge. 

Ships' Navigation Lights - for and 20 pet 
vestigate fully this important subject hay reducing an 
two years’ patient investigation, publis!'' 

| : po : > meet exten- 
mittee included scientists, nautical ex}, irs кы it 
manufacturers, and shipowners, while ғ | Ко 
lamps the committee state that it is easy to C'' energy is 
power from electric lamps much in exces.-7^'. ер con- 
Regulations. The problem in their с, | 
whether very bright lights had incit n achieved 

candinavia. 

that up to at least 100-candle power tho: . : 
ness outweighed the possible disadvantag .,  . .. TM 
derenev m d 
should be used for navigation lights gi’. TON fo the 


respectively. Metal filament lamps shou! '' ) Q more er 
(not gas filled), and the upright positio: NUT 
wards) should be adopted. л os 
жү similar 

— — ——— P— И 
f elec- 
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EXPERIENCE. 

How frequently do we meet the word at the head of this 
article. 

In our efforts at advancement, when we eagerly scan the 
‘Stuations vacant " columns in the technical papers, we 
i that details of our “experience” is one of the first 
hings required by our prospective employer. 

Again, when we complain that the salary offered is low, 
we are told, as a cv. 1pensation, that the “experience " 7o 
be gained is of treat value! 

: ‚ wonderful quality which employers 
. is such a possible source (generally 
$ s possessor; how is it best acquired, 
(3 worth when gained? 
, e not really so easily answered as 
y sight. | 
ourse, an employer means the know- 
capability of applying it of the appli- 
. sitions which he has held since he 
| . ining. 
|: d application may be of service to 
: little or none to another, so it is 
Баа oyer cannot correctly appraise it. 
i \, similar reasons the man ‘himself cannot well 
‘= own experience, having to base his 
N oney value he is able to get for it 
| many other circumstances than his 
nce, as home ties, present financial 
ality, and many unforeseen circum- 
+ treat War recently concluded. 

> i young engineer with his career in 

„ake the most of this wonderful thing 


‘ing one post seek another where the 
E uty acquired will certainly be useful, 
Mall no 224. r his knowledge by launching out in 
Tus directions ? 


or si 
ү 


К. s quite difficult to sav which is best in any particular 


р . ; 
rohably, most engineers who have expressed their 


Opini : і ў 
КЫ on this point have said that a young engineer 
“get at first a wide general knowledge of engineering 
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and then specialise in one branch later, and doubtless there 
is very much to be said for this course. 


It is quite possible to specialise in a branch of engineering 
which, due to altered circumstances, becomes one in which 
the demand is small, and in which, in consequence, there 
becomes much unemplovment. 

In such a case the specialist finds a great difficulty in 
obtaining work in which he can get the same remuneration. 
Such cases are occurring at the present time, as manv 
readers will know. 

On the other hand, there have, no doubt, been many 
successful men who have specialised from the first and have 
thereby been in a position to command a good salary for 
their services. 

Examples of such are men who, happening to enter a 
firm manufacturing a new type of machine, or starting 
perhaps an entirely new industry, obtain experience of a 
novel and exceptional character which, if the venture 15 
successful, is likely to be also of much value. 

Now for a few words on the acquisition of the quality 
of experience. 

It is quite possible for two men to be the same number 
of years with the same firm on the same job and for one 
to have acquired therefrom a great deal more knowledge 
and ability to apply it than the other; so that length of 
service with a given firm is not a final criterion of worth. 

‘There are many men who, having the opportunity to 
learn, do not profit by it; not always from laziness, but 
often from want of application and method. 

I suppose that most men start note-books with the laud- 
able intention of entering anything new to them in them, 
but how soon are they forgotten or cast aside as of no 
further use when changing a post. 

In regard to the latter, one should always bear in mind 
that branches of engineering overlap in so many points that 
one can never say that a certain experience will not again 
be useful. 

It is suggested, therefore, that from the start of a man's 
`агеег he should keep notes, data, etc., in some orderly 
form, such as loose-leaf note-books, or separate small note- 
books, with the pages alphabetically arranged, for each 
branch of engineering; that he should make the very 
utmost of the means at his disposal for acquiring know- 
ledge, and not be satisfied until he really understands all 
there is to be learnt about the particular business in which 
he is engaged. 

This involves also reading books, periodicals, Institution 
papers, etc., bearing on the subject, and also not being 
afraid to ask questions of those qualified to answer, whether 
superiors, fellow-workers or workmen. 

As an example of the lack of this inquisitiveness the 
following may be quoted. A man has been for years 
running; plant, quite successfullv, but for some reason 
changes his position and has to design similar machinerv 
or draw layouts for the same. He now often finds himself 
at a loss, whereas if he had made himself more thoroughlv 
acquainted with all sides of his plant he would have been 
a more valuable man than one who had been engaged 
solelv with design or layout. 

In order that the work of compiling note-books shall 
not become too onerous (it must be so to some extent until 
it becomes a habit), it will be wise not to attempt to make 
beautiful drawings with instruments, but to do all sketches 
as neatly as possible freehand and writing in one's ordinary 
best handwriting. 
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А reference to the source of апу information is. very 
desirable and will enable it to be verified or amplified, 
desired, jater on. 


One dees not realise the value of this habit until inforna- 


tion once. gained but. subsequently forgotten, is required 
years Tater. dt ds not always possible to replace such 


Information from pocket- or textbooks. 

Knowledge and experience can also. be obtained apart 
from one's actual employment. 

Membership of one or more of the Institutions, especially, 
perhaps, such а one as the Junior Institution of Engineers, 
which promotes visits, gives opportunity of learning some- 
thing fresh. 

Again, the world is full of examples of the applications о! 
engineering, and if one uses one's eves, and also оп occa- 
sion the tongue, a good deal ean be learnt in this wav. 

Visits to such exhibitions as the Patent Museum at South 
Kensington, and also the frequent engineering exhibitions 
held in London and other big towns, have an educational 
<value. 
mind that it is easier 
and more interesting to most people to acquire knowledge 
through the sight and hearing than through reading; a 
combination of the three, however, is probably most benefi- 
cal, and an endeavour should be made to test phe accuracy 
of one's reading ‘by the practise of one's own firm. 


It Should. always be borne in 


As to the value of all this experience when gained, 
this can only be left for the individual to prove in actual 
practice, but it сап hardy fail to be of a certain value, if 
common-sense is used in taking it to the right quarter; 
and to those who have entered upon engineering out of 
choice, the acquisition of engineering, or indeed almost an 
scientific, knowledge cannot fail to be of some interest anc 
satisfaction. 


HEATING BY THE ACCUMULATION METHOD. 


—— — 


At the present moment a good deal of interest is 
being taken in heat accumulation apparatus to be used 
mo conjunction with “night rates” 
supply. 

We have in this country for a long time had a 
number of practical appliances. for heating water on 
this principle, but very little has been done with regard 
(o the warming of rooms, heating of air or cooking 
food. Attention may, therefore, profitably be drawn 
to the Harrison. and Peard heat accumulation stove, 
Which has been found to function perfectly. 

Although. all apparatus of this kind must for its 
success be dependent upon. the supply of energy at 
special rates during hours which suit the supply under- 
taking, with a view to enabling the user to obtain the 
heat during hours which suit his own needs, vet it 
docs appear that the accumulation. stove. may imme- 
diately offer some solution of the «сому existing in 
regard to the use of the ordinary electrice fire on a 
large seule and in congested areas such as offices and 
business premises. 

The electric fire for this sort of work has come into 
Hs «луп, its cleanliness and general adaptability having 
caused so great a demand for office and similar work 
that in many сахех mains and distribution difficulties 
have arisen to an extent which cannot be compensated 


lor elect ricitv 


for by the comparatively short hours of 
over the vear, even at high rates for si 

The Harrison, and Peard stove cons 
suitably lagged containing body throu; 
be circulated by the opening of dampe 
if necessary by the use of fans. Wa 
the stove are situated vessels or resci 
any suitable substances of large hea 
rise ol temperature not greatly excced 
ture at which heat is required Irom the 
substance тау be water, chemical s 
substances which Паше on heating. 

In a model already made for room- 
ol soda has been emploved as a heat ~ 
when this salt in the form of crystals 
heat is absorbed without increase int 
this latent heat of fusion is given off V 
substance reervstillises. i 

The vessels containing the storage su 
the masses of material emploved for the purpose, аге 
heated up by means of electric elements placed in or 
around them. The losses by radiation: биги thé 
period of charging or storage are both comparative! 
low and under control, ie, the stoves may be 
designed to give off a portion of the heat input during 
charging, and to store a portion lor use during the 
non-charging period. Heat is released, as above 
stated, by the operation of dampers which allow air 
circulation, which may or may not be assisted by fans, 
and the heated air of moderate temperature and large 
volume is discharged at or near ground ]cvcl, so over- 
coming the cold-fect difficulty apt to arise with con- 
vective heating, which does not warm the floor nti 
after the air of the room has been hee E 
perhaps becomes stuffy. The use of the Пу 
in a reasonable movement of the air, wl 
extent reduces the enervating effect of. a! 

Obviously many modiheations under 7 
suggest themselves, and it would not 
provide, say, for 8o per cent. of the ш 
required in a room with storage сопе 
cent. by a radiant fire element, so | 
apparatus which would satisfv every m 
and vet enable the supply undertakings { 
sive demand without embarrassment or te 
of charging unduly high rates. 

The whole subject of heating by store: 
worthy zt the present time of the most 
sideration by manufacturers and supply ur 
a good deal of success having already bi 
in this direction in Switzerland, Italy and < 

Supply engincers having within sight for 
something like a hmit of generating Ө 
large modern poaver station must turn гем. 
problem of converting their load curves ini? 
less solid. rectangles, whilst manufacturera 
directions, finding their output of fires. and 
applianees checked. by legitimate difficulties. e 
tricity supply, may well turn their attention to the 
production of apphances which walk help supply under- 
takings towards the same desirable goal, 


«l«1i X. x " or 


Swansea. -An important Electrical Exhibition will be hel 
in the. Drifl Hal, Swansea, from October 2 to October 1: 
This display will cover the Domestic, Industrial and Trade felt, 


E 
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SIMPLE INSULATION STRIPPER. 

A useful tool for wiring jobs whereby cable insula- 
tion сап be cut through longitudinally so that it can 
be unpeeled afterwards, incidentally affording the best of 
opportunities for examining the condition of its various 
separate layers, is described in the Ainematograph 
Weekly, which says :—‘ Get a piece of hard wood, size 
six, by two, by two inches. Saw-cut out a V piece at 
an angle of about seventy degrees, then saw another 
cut about half an inch deep at the bottom of the V. 
Into this last saw-cut fit ап old safety razor blade so 
that iis edge projects about a quarter of an inch above 
the wood. To strip the insulation off a wire or cable, 
pull the end to be stripped across the blade, and the 
insulation will be cleanly cut through: a lot easier job 
than hacking at the wire with a knife. 

"(What an excellent dodge this is! Readers will 
appreciate that with the little accessory tbe insulation 
is cut through longitudinally, so that сап be unpeeled 
afterwards, incidentally affording the best of oppor- 
tunities for examining the condition of its various 
separate insulation layers.—C. N. B.)" 


———— ———— — 


THE “HOBBS” PETROL-PARAFFIN ENGINE. 


The illustration shows a new type horizontal engine 
for running off petrol, paraffin or town gas. It is 
made in three sizes, 2, 14 and 31 h.p., by the Frome 
Engineering Co., Ltd., at their Stoke Works, Frome, 
Somerset. All sizes are water-cooled, the water jacket 
being of large size ensuring cool running under all con- 
ditions. The valves, too, are of a large size. Annular 
bali-bearings are provided for the crankshaft, thus re- 
ducing friction to the lowest possible point. A centri- 


fugal tvpe of governor has been adopted, this being 
It actuates 


placed on the inner side of the flywheel. 


| the whole length of 


Tne engine bed is of the girder type, 
the cvhnder. This arrangement 
rot only minimises vibration, but obviates risk of the 


working parts getting out of aliggnment. 


supporting: 


PHANTOM TELEPHONE CIRCUITS. AND CONH 
BINED TELEGRAPH AND TELEPHONE 
CIRCLIIS WORKED. AY GXULDIG 
FREQUENCIES. 

(Continued from page зо.) 

CoMBINED Puanrom Circtir AND COMPOSITED CIRCUM 


WORKING. 

It is possible under favourable circuit conditions to com- 
bine the loaded phantom circuit with the composited arrange- 
ment. In order to secure a balanced arrangement it 
would be necessary for all the telegraph sets to have the 

same impedance at the same end of the line. Such a circuit 
would be subject to the limitations pointed out in connection 
with the phantom circuit and the composited circuits. lt 
is believed that an equivalent arrangement is worked in 
America, but it has not been used in Europe so far as the 
author is aware. 

Transformers in phantom circuits absorb a certain amount 
of energy and the effect on telephonic transmission requires 
consideration. Moreover, the usual signalling frequency 
is about 1,000 periods per min., or approximately 17 per 
sec., whereas the mean freque ney of speech is taken at BOO 
periods per The design of a transformer of small 
dimensions to meet both these requirements is difficult, and 
for that reason there is an advantage in utilising a fre- 
quency within the range of frequencies for which the trans- 


SCG. 


former has been designed. A transformer designed and 
sold bv the Western Electric Co., and known as “type 
4009A" is, however, available for this purpose. .M a fre- 


quencv BE 133 periods рег sec. it is found to be very efficient 
for signalling, and it is specially efficient at telephonic voice 
frequencies. 

The Post Office Specification which requires an output 
of 8o per cent. of the input energy at a frequency f such 
that 27/ — 5,000, and of 55 per cent. at a frequency f 
such that 27/— тоо, is met bv this apparatus; it also fulfils 
the stangen condition imposed for differential action when 


the throttle direct. A simple form of carburettor is 
employed, capable of very fine adjustment by needle 
valves. The Webster tri-polar oscillator, which is 
claimed to give a spark of great intensity, whether the 
engine be turning slowly or running at high speed, has 
been adopted. It is fitted with а trigger lever for 
starting the engine. It has no wire or sparking plug, 
and with reasonable care should last indefinitely. 
Double flywheels are fitted to all three sizes of engine. 


currents are sent through the windings in opposite direc- 
tions. 

The transmission loss (core loss) observed in comparative 
speech tests does not exceed the loss which takes place 
when speaking through one mile of the standard cable. 
It may be mentioned that the method of winding to secure 
the differential action is one devised by the Post Otice. 
Other manufacturers also make efficient transformers. 

When the phantom circuit is loaded a separate ani 
extra coil is usually required for it at every loading роті, 


кс Google 


the phantom-circuit coil being so arranged that a current 
sent round each side-circuit coil'in' an. inductive direction 
. passes round the two halves of the phantom-circuit coil 
in opposite directions, so that no inductance is produced in 
the coil. On the contrary, currents flowing in the phantom- 
circuit coils in an inductive direction pass through the 
windings of the side-circuit coils in a non-inductive direction. 

Dealing with the relative transmission efficiency and the 
cheapest combination of loaded side and phantom-circuits 
in underground cables, the author points out that in practice 
the relative efficiency of transmission of the side and phan- 
tom circuits is largely determined by commercial conditions 
as well as electrical possibilities, the main considerations 
being as follows :-- 


It is economical to space loading coils as widely apart 
as possible in order to obtain a given average inductance per 
mile, but it can be shown that the wider the spacing the 
more the higher frequencies which enter into the composi- 
tion of speech are cut off, and beyond a certain cut-off 
point telephonic speech becomes indistinct and impossible. 
Owing to the indeterminate nature of the frequencies 
entering into speech it is necessary to make experiments to 
determine the widest permissible spacing. 


Mr. Hill then deals with overhearing and cross-talk due to 
the want of uniformity of the electrical constants of the 
four wires in a phantom circuit, and gives some notes on 
the method of eliminating them, pointing out that the 
necessity for balancing arose primarily owing to overhearing 
between loaded side and phantom circuits. It was formerly 
common practice to work unbalanced and loaded cable 
pairs in cables which did not contain phantom circuits. 

As a matter of interest it may be, placed on record that 
the first loaded phantom-circuit experiments in this country 
were carried out, and the possibility of this type of loading 


.demonstrated, between. Liverpool. and Manchester in 1908. : 


As specially designed loading coils were not available for 
the phantom-circuit coils, telephone transformer coils were 
used as a substitute, the equal windings of a separate 
transformer being used for each of the two side circuits 
which made up the phantom-circuit, i.e., an arrangement 
equivalent to two separate phantom coils for the phantom 
circuit at the same geographical point, instead of one 
in the well-known Western Electric Co:’s design. In 1915 
it was further demonstrated in this country that phantom 
circuits in the type of cable then available when using the 
best available loading coils, were subject to marked over- 
hearing between the side and phantom circuits; but the 
difficulties were quickly overcome. 

Owing to the introduction of two-wire telephone relay 
working, a degree of accuracy of capacity balance is now 
required which was not considered necessary for loaded 
phantom circuits without relays. The main reason is that 
the telephone relay augments the speech current in the 
circuit, and where there are several relays the attenuated 
current arriving at any giver relay station may be aug- 
mented to approximately the same amplitude as that 
originally sent from the office of origin, whereas іп a long 
loaded circuit without relays the current is attenuated pro- 
gressivelv and continuously in accordance with the com. 
pound interest law. As a consequence, the mean disturbing 
voltage in the circuit is much higher in the case of the 
relayed than the unrelaved two-wire circuit. Contiguous 
relay circuits have also a greater transmission efficiency 
and transmit disturbances with greater intensity than in the 
case of unrelayed circuits. ps 


It is well known that in some cases there is at present 
an advantage in utilising four wires for one telephone 
underground loaded and relayed circuit, two wires being 
used for the sending circuit and two for the receiving 
circuit. This is largely because such an arrangement makes 
is possible to utilise a much higher degree of relay ampli- 
fication and to use smafler gauge conductors than in the 
two-wire relay circuit, or, alternatively, to.obtain a louder 
speech. volume with the same tvpe of conductor than is 
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possible. with the two-wire system (see British Patent No. 
29,165 of 1913 by A. S. J. Van Kesteren). It is not difficult 


to foresee that the greater amplification of speech energy 


results in greater inductive disturbance in contiguous cir- 
cuits. In such cases four-wire circuits are not usually 
phantomed at present, but cross-talk in adjacent side circuits 
may nevertheless arise, particularly at the sending end of 
the cable and at relav stations, notwithstanding the best 
possible balancing of capacity. 

After discussing the difficult problem of the balancing 
of capacity in underground cables, the author indicates that 
when continuously-loaded cables require balancing the pro- 
cess is much more complex than in the case of coil-loaded 
cables, owing to the fact that the inductance added by the 
iron wire also requires balancing. This subject is at present 


receiving special study in the British Post Office. 


(To be concluded.) 


Answers to Correspondents. 


SuiP ELkcTRICIAN.—-We believe the reason for the con- 
tinuance of the strike of Thames ship repairers is that 
the workers in Holland and Belgium are not vet fully 
employed, and with a truly noble spirit of self-denial the 
men over here are P nl as long as possible, so 
that more repair work may ‘be done abroad, while they--- 
the Londoners—enjoy а restful time with the aid of the 
dole, backed up by the guardians. It is based on the 
same argument as that of the dockers, viz. :— That it is 
better to work two days a week for 24s. than three days 
for зов. The latter figure might be helpful to the whole 
shipping trade of the country, and thereby help many unem- 
ployed to obtain work, but that is, in the opinion of the 
extremists, quite immaterial to the case. They aim at 
driving work out of England, not at getting all they can 
for the country. Of course, as vou say, it is possible you 
and many of vour mates may be willing and anxious to 
start work at the lower rates rather than live—or nearly 
starve—in idleness, but vou know what “peaceful " picket- 
ing is and the “gentle persuasion " which might be used. 
Besides, it would mean less lecture money for the gasbags. 
You must stick it like an Englishman, and work for all 
trade union ballots to be secret in actual fact. That will 
help a lot, because it wil do away with all fear of 
intimidation. 


Summer Visit to Works.—By kind permission of the manage- 
ment a visit of the members of the Birmingham and District 
Electric Club has been arranged to Messrs. Mitchells & Butlers 
Brewery, Cape Hill, on Saturday afternoon, July 15. The 
firm are very proud of their electrical and mechanical equipment, 
and it is hoped that as many members as possible will take 
advantage of this unique opportunity of learning a few fact* 
about their favourite food. 


The Engineers’ Club.—Sir Robert A. Hadfield, Bart., D.Sc., 
D.Met., F.R.S., M.Inst.C.E., has kindly consented to take оћсе 
as President for [the year commencing September т, in succes- 
sion to Mr. E. Manville, M.P., M.1.E.E., to whom all the members 
owe a great debt of gratitude for his past year’s service.[tis hoped 
to reach a membership of 4,000 by Christmas, and members are 
asked to help in bringing this about. A general meeting will be 
held early in October, in order to consider the first Report and 
Balance sheet. 


Electric Fishes, etc.—In part 18 of the '' Outline of Science ' 
(Newnes, 1s. 2d. net) there is a most interesting section dealing 
firstly with electric and luminous organisms such as fire-flies, 
deep sea fishes, etc., and secondly with the fishes which give an 
actual electric shock. The torpedo fish, or electric ray, of the 
Mediterranean, the electric eel of the Amazon and the electric 
catfish of tropical Africa, are described and illustrated, and in 
the last case it is stated that the pressure of the shock is no less 
than 450 volts. Certainly a fish to be treated with respect and 
not handled unless one is equipped with a pair of Moseley's india- 
rubber gloves. 
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The WESTON 
Synchroscope 


The indications of this Synchroscope are infallible. 


A glance at it shows immediately to what degree th 
incoming machine is fast or slow. 


The movement of the pointer is smooth and certain and inspires 
confidence. 


The superior designs and construction of the instrument ensure 
a very long life and permanent accuracy throughout its life. 


EE n v It indicates exact synchronism within One degree of true phase 
SET BICAL INST RUMEN T ОО. coincidence throughout a wide range of frequency and voltage- 
WESTON ELECTRI ^ 4 It is impossible to make an error in synchronising with it. 

i We invite the most Minute and Critical Examination of the 
? > | Instrument, both Electrically and Mechanically, in comparison 
-wARK,N.J.U.S. A^» with any other Synchroscope at present Manufactured, and we 

BENATA are confident that a Comparative Test of the Instrument will 

j easily demonstrate the Superiority of the Weston Synchroscopg 


Write for fall particalars. 


‘WESTON ELECTRICAL INSTRUMENT Co, Ltd., 


| [d Д Audrey House, Ely Place, Holborn, Е.С.1. „ жы КО A 
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IN THE COUNTRY HOUSE. 


Country homes, clubs, hotels, etc., in isolated places can 
have all the comforts of Electric Light and Power from 
small, self-contained plants 


The battery carries the burden of the load on these plants. 
It is the heart, the vitals, the mainstay of the whole system. 


Get the right battery first time. Chloride batteries are 
specially designed for this work. The largest factory in the 
kingdom making Storage Batteries only, and the widest 
organisation for the care of batteries in service is at the 


back of every Chloride battery sold. 
ELECTRICAL STORAGE 


$ () lori | Ê. сомРАМҮ LIMITED: 


Clifton Janion, 57, Victoria St., 
Manchester. London, S.W. 
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TO OUR READERS. 


RLEcTRICITY 1% published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstallà and Newsagents on that day. It 
bas a very large sale throughout tbe United Kingdom, as well as 
in the British Colonies and Abroad. | 

Questions to which an answer is required must be accompanied by a 
2d. stamp for reply. When considered of sufficient interest, the answer 
will probably appear in the paper. 

The Bditer does not hold himself respoasible for 
individual contributore, nor does he necessarily 
their views. 

New advertisements for the displayed columns and alterations to 
exiting ones must reach the publishing office not later than 
che first post Tuesday morning, iu order to be in time for the 
issue of the following Friday. Т is important. Rate quoted on appli- 
cation. Subscription : 173. 6d. a year, Ys. half-year, 4s. 6d. a quarter in 
advance, postage prepaid in the United Kingdom and abroad. 

All remittances payable to the Publishers, S. RENTELL AND Co., LTD. 
26-39, Maiden Lane, London, W.C.2. Telephone, No. 2460 Gerrard. 


inions expressed by 
identify himself with 


Current Topics. 

Congratulations to Mr. Harry Richardson on his 
appointment as general manager of the Metropolitan 
| Electrie Supply Company in succes- 
А Corporation's sion to Mr. W. R. Rendell, who has 
Loss and Ccm- resigned en account of ill-health. 
pany's Gain. Mr. Richardson 15 well known and 
deservedly popular as engineer and 
general manager of the Dundee Electricity Department, 
a post he has just vacated to take up his new appoint- 
ment in October next. Dundee Electricity Committee 
Illy appreciate their loss in Mr. Richardson's resigna- 
tion, he having managed the department so successfully 
for à number of years past. He is a commendably 
progressive enginecr, and has introduced many novei 
relorms during his term of office in Dundee, notably 
the method of charging for energy on a basis of so 
much per house according te its living-room accom- 
medatien, plus a nominal Hat rate per unit. We con- 
gratulate the M.E.S. Co. upon: its acquisition of the 

services of so capable an officer. | 


7 Мапу readers will be familiar with that popular song, 
Um a Stoker,” which modestly declaims the merits 
of the humble individual who plies 
The Stoker. his calling below the water-line on 
our warships and ocean liners, and is 
so seldom in the limelight of public appreciation. 
Every willing worker is deserving of appreciation, 
Which, in these routine days, he or she seldom receives. 
Is the more gratifving, therefore, to note in a 
S paper a kindly tribute to the memory of 
i umble employee of the local electricity works, 
recently deceased. There is quite a human touch about 
UE to ап old comrade, and, in view of its 
MU unate rarity, I give. the following extract :— 
There his been something missing about our electric 
S E ы for some time. If anybody had inquired 
the fact Sd could hardly have been answered, but 
кн throu P orge Baldwin has been absent for some 
v? Well ^s Illness, and he 15 now dead. Who was 

| ; ^e was our oldest inhabitant at the works. 

t AAT T j 

= Bu m nays of е undertaking George was 
n; mechanical rie and a leading stoker. There were 
F bose days but devices or labour-savingr engines in 
Bon his EN id the charge engineer always felt easy 
tter how ы George: was stoking for him. No 
zat it, and he кы the firing, George went cheerfully 
er let us down. The harder the job, 
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the more vou could hear Geerge humming to himsell 
such tunes as ' The Old Folks at Home.’ In recent 
years he has looked after the pumps, cte., and was 
а general handy man. Whatever you wanted, from 
an empty tin, a gimlet or paint-brush, te an address 
lor lodgings, it was always, ‘Go and find George 
Baldwin; he will fix you up.’ . But of all the things 
that George disposed about the works for the various 
arts and crafts, surely the greatest of all was his spirit 
of cheerfulness and good will. Now the dear old man 
has passed away we shall go about our work quietly 
for a little while—because we miss him. Truly, such 
a humble worker has not lived in vain.” 


жьы 


Alas! there аге few George Baldwins left in these 
strenuous times, and fewer still of the type who. as 
fully merit, but seldom receive, the courtesy of such ar 
appreciation as that above quoted. It is the small 
leaven of George Baldwins or his prototype in the 
midst of our many industrial establishments to-dav 
Which makes life worth living. [t is difficult nowadays 
always to maintain a cheerful and wiling disposition 
when the modern tendency is to overload the willing 
horse; but, thanks to Mother Nature, there is always 
а balance maintained by the necessary. sprinkling of 
kindly humour and good nature in most , worksheps 
4nd power stations, The tragedy is that. such men 
as George Baldwin are seldom or never appreciated at 
their true werth until it is toe late. 


*, 


Гат rapidly coming to the conclusion that the normal 
span of life is teo short to cope with the snail-like 
speed of electrical development in this 
country. A considerable percentage 
of our young and virile population 
made the supreme sacrifice during the 
war vears, and those of us who survive are scarcelv 
likelv to live long enough to see the practical applica- 
tion of some of the reforms which were projected even 
during the latter vears of the great conflict. Electricity 
supply, in spite of the activities of the Electricity Cem- 
missioners, ts still a sadly neglected cause, whilst rail- 
wav electrification looks like running a good second, 
if report speaks truly. According to a recent issue 
of the Times, the position in regard to railway elec- 
trifcation in Great Britain at present is a puzzle -to 
many people. Оп the one hand, large schemes are 
either begun or projected by various companies, while 
other companies are hesitating to begin the electrifica- 
tion -of suburban systems particularly suitable | for 
electrification. | | | 


Life is Too 
Short. 


A noteworthy abstention from electrificaticn is 
afforded by the Great Eastern Railway, which has during 
the past two cr three vears thoroughly reorganised and 
put into operation an improved steam service сп some 
cf its suburban routes. As a result cf improved sig- 
nalling methods and reorganised methods of working 
the traffic, it is stated that the steam services from 
Liverpcol Street terminus are now the most efficient of 
their kind. The number of trains during rush hours 
has been increased, and by improved facilities it has 
been made possible to load and unload the trains in 
shorter time than under the old system. The G.ER. 
officials. have accomplished this by modernising their 
methods whilst still adhering to steam traction, and 
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it is frankly admitted that the results obtained have, 
after all, fallen short of what would have been achieved 
by electrical working of dense suburban trathe. 


Naturally, the capital cost of the changes have been 
considerably less than would have been involved by 
electrification, and it may be that financial considera- 
tions dictated the less ambitious programme. Ít is a 
great pity that the question of capital outlay is allowed 
seriously to prejudice development in this country. dt 
is all too often the case that promising and progressive 
schemes which would undoubedly yield an adequate 
return on the initial investment are hampered in the 
early stages either by lack of capital or the courage 
to raise it. We could well afford to cultivate a little 
more of the American spirit of enterprise in our engin- 
eering projects and dispense with some of the copious 
‘hot ai” and preliminary conferences which ulti- 
mately suffocate so many of our initially promising 
development plans. '' Do it now ” is a fine precept. 


The interminable riddle of the universe is still await- 
ing a solution, although scientists of all ages have 
devoted their lives to the study. 
From Dalton's Atomic Theory, which 
was taught when I was a boy, to the 
present electronic puzzle is a far cry, 
and even yet the leading scientists of the day are at 
variance over the problem of what really permeates 
space. Thus we have Sir Oliver Lodge proclaiining 
that ‘‘ The ether of space is at least the great engine 
of continuity. It may be much more, for without it 
there could hardly be a material universe at all. It 
is the one all-permeating substance that binds the 
whole of the particles of matter together." As against 
this pronouncement, Dr: Charles P. Steinmetz, the chicf 
consulting engineer of the General Electric Company, 
Shenectadv, U.S.A., an admitted authority on elec- 
trical matters, states: '' There is no such thing as the 
ether. Light and wireless waves are not wave-motions 
ol the ether. The beam of light and the wireless wave 
are merely due to changes in a field of electrical force 
occurring at fixed intervals and known electric- 
ally as a periodic alternation.” — What is it 
that carries this field of energy from one spot 
to another? Dr. Steinmetz argues that no 
carrier is required; that we have done with the ether ; 
it is no longer wanted. These opposed views held by 
eminent scientists in this twentieth century remind 
me of the apt quotation on the certificates issued by 
the Department of Science and Art to successful com- 
petitors in its annual examinations: ‘‘ In Nature's In- 
finite Bock of Secrecy a Little Can I Read." And, in 
actual fact, how small is the sum of human knowledge ! 

ELEKTRON. 


E(i)ther or 
Ne(i)ther? 


Leeds. —Thc Town Clerk (Sir Robert Fox) has been instructed 
to defend an action by the Post Office claiming 11,705 7s. 6d. 
from the Corporation “ forexpenses and alterations in telegraphic 
lines alleged to have been necessarv to remedy injurious atfection 
thereof by electolvtic action set up by electric currents from the 
tramway system.” The Electricity. Conimissioners have 
sanctioned the borrowing of 15,000 by the corporation to 
provide overhead wires апа services in connection with the 
supply of current to the Middleton and. Crossgates Housing 
Estates. | Ў 
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Е.С.А. (1.) ANNUAL GENERAL MEETING. 


In submitting his report at the 
Meeting of the Electrical Contractors’ Association 
(Incorporated), the — N.E.C.T.A., Ltd, and the 
N.F.E.A., the retiring President, Mr. J. Orringe, 
said :— 

Gentlemen, the year 1921-2 has been one of ven 
considerable anxiety for many engaged in the electrical 
engineering industry. Not only has the buying рик, 
upon whose spending we are dependent for our livel- 
hood, continued to hold up all but essential business, 
but the slump iu trade has been intensified by industrial 
troubles, particularly those in the Mining and 
I:ngincering. Trades. 

Much has been done during the past year to reduce 
the cost of installation work. In many instances manu- 
lacturers have reduced the cost of material to a 
minimum in order to stimulate trade, and the operatives, 
on the recommendation of the trade organisation, have 
accepted decreased wages on a scale agreed with the 
National Federated Electrical Association with the same 
object in view. 

Although we have not reached normal and stable 
conditions, the prospects for the future are more 
promising and with the co-operation of the manu 
lacturers and the operatives a steadily increasing 
volume of business may be confidently anticipated. 

The E.C.A. (L), anxious and willing te co-operate 
witb the Incorporated Municipal Electrical Association, 
has had one joint meeting during the year with a view 
іо arriving at a line of demarcation between the two 
Lodies, a line at which the activities of the municipalities 
shall cease and the activities of the contractor shall 
vommence. Very little progress was made, but we 
have evidence of a desire and willingness on the part 
ol a number of supply station. engineers to co-operale 
with members of this Association, thanks to the Chair- 
man of the Law and Parliamentary Committee and to 
the services of our genial General Secretary. 

lt is evident that by closer co-operation with the 
supply side of the electrical industry both sections 
will benefit. The members of this Association 
are more than ever alive to their responsibilities, they 
are not only free canvassers for the supply section, 
they are pushing the sale of electrical domestic 
appliances by providing more and better equipped 
showrooms, spending more on publicity, and running 
exhibitions successfully in co-operation with station 
enyineers, manufacturers, etc., etc. 

The Institution ot Electrical Engineers has appointed 
a Committee thoroughly representative of all scctiods 
cf the electrical industry for the purpose of preparing 
a ‘* National Scheme for the Voluntary Kegistration 
of Electrical Contractors." Your President has had 
the honour of representing the members of this Asso 
ciation on that Committee, past-President Мг. H. |. 
Cash being also a member of the Commititec nominated 
bw and representing the LE. E. Much time and careful 
thought have been exercised by all members of the 
Committee and a draft scheme has now been circulated 
to all interested Associations for their approval or 
criticism. The E.C.A. have expressed their thanks 
to the I.E. E. for appointing the Committee to consider 
this very Important subject. 

Past-President Mr W. R. Rawlings has recently 
heen nominated and elected to the Council of the I. Е.Е 


Annual Generil 
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We extend to Mr. Rawlings our hearty congratulations. 
The membership of E.C.A. (1.) continues to make 
satisfactory progress, and on May 1st, 1922, comprised : 


Full Members  ........ . 672 
Second Meinbers  ...... 71 
Total. ља . 743 


The N.E.C.T.A., Ltd., in pursuance of its policy ol 
endeavouring to settle fair trading conditions, has 
shown a strong desire and ready willingness to co- 
operate with any association of British electrical manu- 
facturers "during the past twelve months, and as a 
result much progress has been made in the direction 
required. 

For instance, the E.L. М.А. has, during the past year, 
agreed. the principle that a trade buyer purchasing 
for resale shall buy at better terms than the trade user 
purchasing for his own use (quantity for quantity always 
being taken. into account). Further, the E.L.M.A. has 
not only agreed the principle, but now differentiates 
between the re-seller and the trade user bv allowing 
preferential discounts to the former. ‘The special or 
preferential discount received by re-sellers is very 
inadequate and should be materially increased in the 
near future if members of the N.E.C. T.A., Ltd., 
support the members of the E.L.M.A. 

During the past year a Fair Trading Agreement has 
ben entered inta with the Accumulator Makers’ 
Association. 

Many meetings have been held with various associa- 
tions, groups of manufacturers, factors and others, all 
connected with and interested in the electrical indus- 
try, with a view of obtaining Fair Trading Conditions, 
Progress has, and is being, made. 

Many members of N.E.C.T.A., Ltd., are actively 
supporting the Electrical Development Association : 
itis hoped every member will do likewise. E.D.A. 
stands for increased business for every employer and 
employee in the electrical industry. Is there anything 
more desirable at this present juncture? In this 
connection. it is pleasing to note that members of the 
E.C.A. (I), N.E.C.T.A., Ltd., and N.F.E.A. are fully 
alive to their responsibilities. f 

During the year the Labour Committee of the 
X.F.E.A., under the very able Chairman-Past-President 
Mr. Н. J. Cash, have negotiated and entered into a 
Wages Variation Agreement with the E.T.U. based 
(n B. of T. cost of living figures. 

Mr. Н. J. Cash, who for the last four years has 
kuded the deliberations and decisions of the Labour 
and Emergency Committees, has now resigned, much 
lo the regret of every member of Council. Mr. Cash 
las rendered veoman service, alwavs putting service 
above self, and is now entitled to the best thanks of 
сеегу member 
Tan К i sins had been adopted, the new 
pon E | r. ы, . аа made a brief speech in 
all at i 2 to the confidence felt bv himself and 

Standine ыды t ouncit in the composition of the 
and in i^ шие elected for the forthcoming year, 
who had Аи i judgment of the chairmen 
confirmed Nis int из А oid x d rn 
many ak Se р retiring from office after 
Committee, and Mi Ir chairman of the Labour 
: Mr. J. Orringe had agreed to take his 


for removing surplus metal. 
resistance and is self-regulating, the arc having what is 
known as a constant heat value, due to the automatic 
regulation of the reactive. transformer. 
wrought or cast metal it is superior to the direct current 
arc, but it may not be used for thin sheet metal or verv 
light work. 
the work, no current being wasted in resistances. 


place—than whom there could be no better man or one 
more commanding the confidence of the membership. 
Mr. Wintle had accepted responsibility for the Finance 
Ccmmittee and would continue ta have the support 


of the late chairman on that Committee Mr. Riggs 


would occupy the chair of the Trading Committee, 
which promised to be particularly active during the 
coming year. On the Law and Parliamentary Com- 
mittee, Mr. Past-President Cross had consented to 
continue his invaluable service in the chair, and would 
pursue a policy of settlement by peaceful agreement 
in all cases so far as was humanly possible. 

Their old friend and special pleader, Mr. Past- 
President Shaw, would, of course, continue to guide 
the activities of the Propagandist Committee, which 
might count upon him (Mr. Marryat) for whole-hearted 
help and support. 


ELECTRICITY IN THE MODERN ENGINEERING 
WORKS.* 


(Concluded from page 356.) 
Single-phase are welding is a similar process to the direct 


current, but it possesses certain features not found in direct 
current. welding, viz., the arc, having no polarity, limits 
equal heat for electrode and work. 
current per sectional diameter of electrode, and has a greater 
penetration in consequence. 
cessful application. 
in connection with the reactive transformer, it was regarded 
as dangerous in operation. 


It also requires more 


It needs a short arc for suc- 
Until recent improvements were made 


The are may be used for welding or cutting, and also 
This svstem requires no linc 


For welding in 


The power required is directly proportional to 


The above outlines the various svstems of are welding, 


but as time will not permit of enlarging on the subject 
as a Whole in these notes, only the resistance system will 
be discussed. 


Unlike are welding, the resistance system consists in 


raising metals to the welding temperatures by means of the 
passage of large currents. 
in welding dates back some twenty-five years. 
known machine was patented by Professor Thompson, and 
consisted 


The application of this principle 
The first 
of a single-phase 


step-down transformer, the 


primary circuit. being high voltage and consisting of a 
number of turns suitable for the voltage and frequencv of 
the supply; the secondary circuit being one heavv water- 
cooled turn was not complete until the work to be welded 
completed the circuit. Thus the ratio of the windings pro- 
duced extremely heavy current at very low pressure, the 
result being that metals of large section could be brought to 
welding heat. 
inachine took practical form for welding railwav metals, 
heavy bars, and similar work, and was later known as the 
l'hompson Welding Co.'s patent. 


The development of Professor Thompson's 


The early application in England took the form of a 


inachine for welding the rims of hansom cab tyres, that İS; 


uM wc pc LC CC a E YE p EA Qul M ш E > DR 
* Abstract of a paper read before the Inst. of Production 


Engineers. by Mr. J. R. Smith (Chief Elec. Engineer, M Р 
апа Е. Hall, Ltd., Dartford). 8 essrs, J 
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the steel rin; that accommodated the rubber tyre, Since 


that date this class of welding has made rapid progress, 
wreatly improved transformers, better cooling facilities and 
control giving a service that was not considered possible 
when the idea was first conceived 

The modern resistance welding machine may be divided 
into two kinds, flash welding and butt weiding. Flash 
welding consists of piacing the two portions to be welded 
in the machine, the portions being pressed together and 
the current switched on to heat the metal to red heat. 
The portions are then separated, full current applied, and 
the ends suddenly pressed home. The result is a flash, 
the metal fusing instantly, the pressure being maintained, 
the current being cut off, and the weld completed. This 
system is very suitable for dissimilar metals having differ- 
ent melting points—for instance, copper and cast steel, 
gunmetal and iron plate may be welded. “ Stellite " to mild 
steel also forms a sound junction. The objection to this 
method is its sudden abnormal demand for power, causing 
heavy peak loads, and being single-phase it upsets the 
balance if power be taken from a three-phase supply. 

The butt welder is operated in a similar manner to the 
fash, but the material is butted and current maintained 
until weiding takes place. The work is always under 
perfect. control, and excellent results are secured. It is 
possible to obtain one weld on 2 іп. diameter pipe in one 
minute. One machine has been able to make 173 welds 
in X} hours. The applications are various, and almost any 
class of work capable of beng held in the machine can be 
welded. 

The various applications of electrical power, as briefly 
described in connection with engineering works, are, o! 
course, those found under ordinary conditions, and do not 
in any way presume to exhaust this side of the question. 

Each works will be found to possess its own character- 
istics, and, therefore, no rigid law can be laid down. 

Very much may be saved in first cost and economy of 
operat^on if the problem be studied in detail and all reason- 
able possibilities taken into ccnsideration. 

In Пех of operation and accuracy of power measure- 
ment for costing purposes, electrical power gives results 
not possible with any other form of energy. 

At the present time this country is undergoing a process 
of reconstruction, and in this period it is hoped that some 
attempt at effecting a reasonable form of standardsation 
relative to electrical power will be made. It is regrettable 
that so great a diversity exists with regard to voltage and 
periodicity of supply. One finds all sorts of pressures, 
especially on the direct-current svstems, and some absurd 
periodicities on alternating-current system. If we are are to 
develop along sound lines, this chaotic state of affairs must 
be abolished and voltages standardised. 

As an example: Dover is arranged for several pressures, 
and 100 cycles; Highgate 74 cycles; part of the South 
Metropoiitan supply, 25 and 50 cycles; one of the largest 
power stations in London. 33} The 
American continent and also many European countries have 
standardised their pressures and frequencies, and their 
will be gencral agreement that no useful purpose can be 
served in maintaining such a varied supply as is now the 
case in this country. 

In conclusion, the author would like to state that from 
what he can see of the future it appears that this country 
is alive to its possibilities, and, provided that all put their 
shoulders to the wheel, we, as a nation, shall maintain 
эмг premier position. 


cvcles; and so forth. 
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A New B.T.-H. Ментхо Unit. 

The British Thomson-Housten Ce., Ltd., have just 
introduced a unique semi-indirect lighting fitting to 
which the name ** Ace’’ has been given. It is a dust- 
proof, efficient, distinctive unit (Patent No. 125,197 18) 
of the totally enclosed type, and is intendcd for the 
lighting of shops, offices, banks, hotels, showrooms 
and public buildings. As may be seen from the illustra- 
tion, it possesses several utilitarian features: remain- 
ing clean for lengthy periods, being simple to mais- 


eee ee. ee 


tain and also having good light diffusing properties. 
The glassware is in one piece—crystal glass enamelled 
with a special enamel, fired on the upper sw face and 
edge to reflect the light downward, and on the outer 
surface of the bowl to diffuse the light, prevent glare 
and reduce light absorption. The deflector fitted 
over the top opening inside the metal casing, reflects 
downward light that would otherwise be lost. Cress 
reflections are eliminated by the contour of the glas~ 
The unit is supplied complete with chain and ceiling 
plate, and if desired, the bowl can be fitted with an 
ornamental tassel. It is made in two sizes to take 
Mazda gashilled lamps of from тоо to 3co watts. 
Prices can be obtained from the British Thomson 
Houston Co., Ltd., Mazda House, 77, Upper Thames 
Street, E.C.4, and the company’s illuminating enginee!> 
will be pleased, we understand, to demonstrate ап 
explain in fullest detail the advantages of the "Act. 


Yorkshire Items.—It is anticipated that the output o! the 
Leeds City Corporation Flectricity Dept., in Whitehall Read, 
Leeds, will be increased by 20 per cent. Hull Corporation ™ 
estimating to save £3,000 by economy cuts in the Electric? 
Dept. 
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WIRING LICENCES IN AUSTRALIA, 


SOME RECENT EXAMINATION QUESTIONS, 


— -— m ee 


Now that wiring licences in Australia are granted 


only alte the passing of an examination, it is cf 


Frades Journal, some cf the Grade “AY 


~ 


ntcrest to see the class of questions candidates are 
xpected to answer. We are therefore reprinting frem 
he June issue of our contemporary, The 
questions 
eceatly set in the State of Victoria. 
GRADE ' V LICENCE. 

February with, 1922. 
PAPER, 
Three 


WRITTEN 

Time allowed : hours. 

Eight questions are to be answered, and the candi- 
lates must not attempt. morc. 

The number ef marks allotted to each question. +s 
hewn in brackets after the question. : 
The working of all questions must 
be “кае shown. | 
Those candidates who satisfy the 
examiners in this paper will be notified 
lo attend a practical test. 
Sketches and diagrams 
Чему and neatly executed. 


must he 


I. Explain clearly— | 
I] The rekitionship between the units: A\inpere, 
volt and ohm. 

(b) The relationship between the units: Kilowatt, 
ampere and volt, 
Name the practical unit of electrical energ v. | 

(S marks.) 

You ше given a sketch of a direct-current 
lighting circuit connected to the negative and neutrai 
of a three-wire system. 


" Sdenotes switch. L denotes lamp. 
7 (а) Сору the sketch. 

(6) Indicate upon it the active and neutral ter- 
minals of the cirevit, and Бу errews the 
direction of the current in every branch cf the 
Circuit when the switeh is closed. 

(с) Show a voltmeter and an ammeter connected 
to the circuit so as to measure the pressure 
and current supplied to it. 

Ч) If the voltmeter reads 240 volts. and if each 
lamp is a 6o-watt lamp, what will be the 
reading of the ammete:z? (10 marks.) 

[а an electric light installation comprising three 
ШЕТТЕ found on сетрісбоп and testing that 


| : . . » ° . 

a P to two of the sub-circuits is interrupted һу 
| it drawing one of the subecircuit) fuses normally 
( " LI M A М Š 2 
"trolling the third sub-cireuit which remains uninter- 


.. Pipted thereby, 


Indicate by means of a diagram the nature and 
Ооп of the fault. (10 marks.) 
+ Y 200-volt supply service feeds— 
(а) 16 fifty candle-power metal filament tamps 
(h) LAE mu MU watts; 
(o a direct-current motor of three brake bersi- 
power running at an clliciencv cf 8c per cent. 
но the tetal current supplied when all the above 
consuming energv 2? 


What 


Electrical 


ELECTRICITY. 


n “аши 


umm et caa mati SE ч» - 


Ho cloctr& al energy is supplied. at 6d. per umt fet 
Ин and gd. per unit ior other purposes, calculate 
the total cost of running the above for eight hours. 

(12 marks.) 


MAE zr | 


l'OWIER-ENCTOR IMPROVEMENT, 


We have referred on many occas'ons to the evil results 
both to user and supply undertaking of running ALC. motors 
at to the which 
authorities are devising to make the user appreciate that it 


low o powers actors and steps supply 
is worth his white to adjust his machinery so that a power- 
This mav be 
etfected by the installation. of. rotary or vibratory phase ` 


factor approaching unity mav be obtained. 


advancers, synehroncus motors, or rotary condensers, or by 
suitable масе condensers. MI types are in successful opera- 
tion, and when the problem is studied. carefully, it 
found that each type has a more or less defined sphere of 
in a ther 


IN 


usefulness new issue of structive. bro- 


most 


chure * Helsby Condensers for the lmprovemeat of Power- 
Factor Ne. Hos, British Insulated and Helsby Cables, 
Ltd. (Preseot, Lancashire), deaf with the problem and give 
much information about the construction, operation and 
advantages of their specially constructed condensers, which 
are now in use by a large number of customers, as well as 
particulars of calculations, tables of operating data, ete. 
Electrestiutis condenser losses are particularly low, and 
the use of these units clearly obviates Ше use of running 
machinery and the attention and expenses such 
machinery епс, and lends itself to easy and inexpensive 
sub-div'sion, No installation 15 too small for its power- 
factor to be cheaply and eticiently corrected by means «f 
condensers, and, on the ether hand, 


its 


a condenser can be 
expanded easily and inexpensiveiv as plent is extended or 
аз OvCaslon arises, 

The Helsby. oiliinmersed. condenser consists of a number 
of units, generally 100, assembled on a suitable frame, and 
the required number of these frames for a given circuit 
fitted in a tank, which is similar in outward appearance 
to that cof static transformer. where a con- 
denser is required. for high voltages, the required nuniber 
of these frames of units 1s connected in series so that each 
frame cf units is working at the pressure for which the 
units are designed, 


а In cases 


The condenser is connected through its 
oil-immersed. control switch to the mains in parallel with 


the motor load. 
——_——___-Е 


Syria. - rise, ipdustry г fineree are dealt with in a report 
prepared bw Mr, IL E. Satow, HM. CovsubGerered, Bevreut, 
and published for the D.O.T. by HLM. Stationery Office et 6d. 
per copy, post free rod. | | 

Financial. -The report of the G. E. Со. for the veer ending 
March 31 last shows a profit which crables them to рау the 
fixed dividends, make ample allowance for Cepreciation, pay 
5 per cent. on the ordinary shares and then corry forward over 
2217.000. Jolly. good considering the trade depression ard it 
speaks volumes for Mr. Hirst’s skilful control as Chairman, 
backed by the wholchcarted support o£ his co-directers ard stati. 


372 


ELECTRICITY. 


JULY 14, 1922 


ELECTRICAL INSTALLATION. WORK—FINAL 
GRADE. 


SOLUTIONS TO THE QUESTIONS SET AT THE 1921 EXAMINA- 
TION OF THE CITY AND GUILDS OF LONDON INSTITUTE. 


(1) ELECTRICAL CALCULATIONS. 


Q 3.—A country house is to be installed with its own 
generating plant for 80, 25-watt, 100-volt lamps. It is 
specified that the storage battery of 54 cells shall be 
sufficient to supply, without recharging, an average of 
half the total number of lamps installed for 8 hours 
continuously on each of two consecutive nights. 

(a) What will be the required output of the dynamo, 
in volts and amperes, in order to charge the battery in 
8 hours assuming the charge rate to be two and a-quarter 
times the 16 hours discharge rate and that the cells are 
to be charged to 2.65 volts ? 

(b) If the dynamo has an cfficiency of 78 per cent. and 
is driven by a belt having an efficiency of 97 per cent., 
what is the required B.H.P. of the engine (expressed as 
a whole number without fractions) ? 

No marks will be given for the answer to this part of 
the question if the working be not shown. 


А 3.—(a) In the installation referred to in the 
question there are 80, 25-watt, 100-volt lamps, and if 
all were in use at the same time the total current required 
would be :— С 


Watts 
Current = Volts ^ 


On the average, only half the lamps will be in use at 
one time, and the battery of 54 cells must be of sufficient 
ampere-hour capacity to deal with this average load, 
viz., 10 amps., for a period of 16 hours without re- 
charging. The ampere-hour capacity of the battery 
must therefore be:— | 

IO amps. x 16 hours = 160 ampere-hours. 

The output of the dynamo, in amperes, in order to 
charge the battery in 8 hours at a charging rate of 
IO X 2.25 amperes = 22.5 amperes. 

The output of the dynamo in volts 

= 54 cells X 2.65 = 143 volts. 

As some of the regulating cells will be fully charged 
long before the main battery and will therefore require 
to be cut out of circuit we can put the dynamo 
voltage at 140 volts. 

Dynamo output in watts = 22.5 X 140 = 3,150 watts. 

(b The B.H.P. of the engine necessary for the 
installation will be :— 

_ Total watts 


= 20 amperes. 


B.H.P. 746 x eff. of dynamo x cff. of belt 
3,150 IOO IOO 
= — X — = 5.6 В.Н.Р. 
746 897 5 


г. The B.H.P. to the nearest whole number will 
therefore be 6 H.P. 


Q 4.—Assuming the engine in question 3 to consume 
т pint of paraffin per B.H.P. hour, and that it is engaged 
in charging the battery at full load for 500 hours a year, 
what will be the cost of paraffin per annum at 2s. per 
gallon ? 

A 4.—Although, as shown in the answer to question 3, 
we have decided to install a 6-B.H.P. engine, its actual 
working load will be, say, 5.6 B.H.P., and to find the 


r3 


cost of paraffin required per annum this latter figure 
will be the correct one to take. We have therefore :— 
_ 1 pint X 5.6 НР. 
8 
I X 5.6 X 500 
8 
= 7 X 50 = 350 gallons. 
.. Cost of paraffin per annum 
. 350 X 2/- 
20 E 
(To be continued.) 


Number of gallons per hour 


or Number of gallons per year 


ll 


£35. 


——. 


Questions and Answers by Practical Men. 


RULES. 


QUESTIONS : We invite our readers to send us questions, erably on technics! 
problems that have arisen in actual 3 o f dedu 


, the competur i 
real name and address must be sent with the manuscript as a guarantes of good [8 
Wo correspondence will be entered into with regard success jes. Edil 
decision final. $ 7 ю ful replies. Т t 
, Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
siz competitors who win the first or second prise the mox fes devise tne nest tod 


The words Questions and Answers" or "О" end "A" should в 
the top left-hand corner of all letters intended for thie solusan. “= 


QuksTION No. 143. 
I am told that it often takes days, and sometimes à 
week, to run а new turbo-generator up to full speed. Can 
any reader tell me why this should be?—* Sup.” 


Question No. 144. 
Can any reader give me a complete list of tools requiree 
for a fairly large armature winding shop? We have gas 
laid on and electric power. — * WINDER.” 


(Replies lo Questions Nos. 143 and 144 must be received 
nol laler than July 29, 1922.) 


Lance d 


Answers to Questions. 
QUEsTION NO. 135. 


I desire to make a liquid starter for starting motors 
D.C., in the case of emergency. The average size moor 
is 50 h.p. at 440 volts. Can any reader help me with the 
constructional details ?—'' IGRANIc.”’ 


REPLIES TO QUESTION No. 135. 


The first prize (10s.) has been awarded to "Astatic " for 
the following reply :— 

The manufacture of **home made ” liquid starters, unless 
good tools and machinery is available, can only result m 
the production of an article which cannot be said to be 
reliable from, an efficiency point of view. 

The simplest form of liquid starter may take the S 
of a wooden box well painted inside and out and сол“ 
with paraffin wax. Ап iron plate connected to а cable 
is laid in the bottom of the box which is then almost 
filled with a solution of caustic soda and water. oe 
plate, connected to a cable, is then lowered gently into M 
liquid. The motor armature, being connected in series `! i 
these two plates, then receives a gradual increase of curren 
until the plates are touching each other, when, of course, 
the whole of the liquid resistance is cut out. 

Such a starter requires considerable care to operat 
the part of the motor attendant. If the plates are bro 
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ught 
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towards cach other too quickly a rush of current through 
the armature can only end in disaster. I have used it, how- 
ever, in cases of emergency with fairly good results. 

The first things to be considered in the manufacture of 
а liquid. starter, more substantial than the one referred 
t0 above, is the maximum amount of current to be taken 
by the moter when starting. [n the problem we are 
considering the full load current will be 50 х 746 + 440, 
since there are 746 watts to one electrical ‘horse-power, 
and the watt is volts X amperes. This equals 85 amperes 
approximately. As а general rule the starting current of 
а direct current motor is about one-and-a-half times full 
lead current. In this case, then, we can assume the start- 
ing current to be 128 amperes. The veason for ascertaining 
this is to determine the area of the plate which must be 
immersed in the liquid to start the motor. 

We can now construct a starter which will consist essenti- 
ally of (1) a cast-iron tank to hold the liquid. (2) A plate to 
be dipped into the liquid so as to cut out the resistance 
of the latter. 


Fic. І. 


Regarding the tank, апу old box-tvpe tank of suitable 
si will be satisfactory. If its dimensions are something 
like 12 in. bv 18 in. and about 18 in. deep, it will meet 
the case, This tank should be drilled as at ‘rig. т, a and b, 
and a steel rod inserted. The rod should be insulated from 
the tank with mica washers and bushes. Lock nuts should 
be placed inside and out to prevent the rod from moving. 
The inside Jock nut will also act as a distance piece to 
prevent the plate from touching the sides of the tank. 
The rod is placed in position after the dipping plate has 
been fitted on to it. 


Fic. 2. 


Fic. 3. 


‚ Тө construct the dipping plate, a piece of 1 in sheet 
won should be cut as shown in Fig. 2 a. It should then 
' bent as shown in b. A wooden handle w should then 
be fastened to the top, the function of this being to lift 
and lower the plate from and into the tank, c. 

Fig. 3 illustrates the complete starter, Tt will be noticed 


that as the plate dips into the liquid, indicated bv the 
dotted lines, a larger area is covered. "This decreases the 
resistance in series with the armature and so allows the 
speed to increase. 

There are several precautions to be taken when operating 
this starter. The plate should be placed slowly into the liquid, 
It should be fitted as close to the motor as possible so that 
the increase of motor speed can be observed. А double-pole 
switch should be fitted to break the motor circuit when 
it is desired to stop the motor. This switch will also serve 
the function of completing the shunt circuit in the case 
cf a shunt or compound machine. Arrangements should 
also be made to hold the dipping plate handle in an upright 
position to eliminate anv possibility of it falling into the 
tank through its own weight. 

" Igranic " would be well-advised to go to a leading manu- 
facturer of switchgear and ask for a quotation of such a 
starter. Starters are made with a slow dipping action and 
which are practically foolproof. The latter is most neces- 
sary, especially in these days of ‘Home Office Regulations.” 
—“ ASTATIC.”’ 


No second award is made. 


— —À 


Reviews of Books, &c. 


[Books noticed in this column will be sent from ELEC- 
TRICITY Office to any part of the world, for the published 
price, plus ten per cent. for postage (minimum ad.), and 
orders will be appreciated.) 


B.S. Spec. No. 138—1922. Liguip CHEMICAL FIRE 
EXTINGUISHERS. 185. 2d. post free.—The desirability of 
standardisation in connection with Chemical Fire Extin- 
guishers was brought to the notice of the B.E.S.A. by the 
Assocn. of Liquid Chemical Fire Extinguisher Manfrs. 
after correspondence with the various Gov. Depts., and as 
a result this specfn. has been produced. One of the ruling 
principles of the Assocn. is that no standards are prepared 
which would in any way interfere with progress and inven- 
tive design, and whilst it was generally recognised that 
standard methods of operation and interchangeability of 
parts would be of material advantage to Gov. Depts. and 
other large users, the trade felt that it would not at present 
be to the best interests of the Industries concerned to carry 
the standardisation to this extent. The scope of the specfn. 
has, therefore, been confined mainly to materials and con- 
structional strength. 

Every extinguisher purporting to be made in accordance 
with this specfn. must when completed withstand ап 
internal hydraulic pressure of 300 lbs. per sq. in. The 
pressure generated іп the ' machine under working conditions 
must not exceed 100 lbs. per sq. in. and at least 95 per 
cent. of the fluid in the vessel must be automatically dis- 
charged. General requirements are laid down for the Cap 
Joint, Cage, Bottles, Charge Nozzle, etc., which while 
essential to the efficiency of the machine, impose no restric- 
tions on the design. 

EMissioN or ErkcrRICITY FROM Hor Ворієѕ. Ву О. W. 
Richardson, F.R.S. 2nd edn. 320 p.p. 35 diagrams. 
(Longmans, 16s.).- The theoretical considerations of the 
subject indicated by the title are brought up to date to 
1921, the author justlv stating that technical considerations 
are inadvisable іп a book of this size. These technical 
applications of the subject, including as they do the rapidly 
extending fields of radio-telegraphv and telephony, are of 
such importance, and so closely related to the theory, that 
thev render this present book of great value to a large and 
growing number of electrical engineers. The matter is 
dealt with in an entirely logical way, and sufficient recogrse 
is had to mathematics to evolve order from the complicated 
experimental results. At the same time the physical mean- 
ing of the mathematical conclusions is so clearly put that 
a real insight into the probable mechanism of the various 
emissions is really obtained. Professor Richardson is, of 
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course, one of the most prominent workers on this subject, 
and as such he naturally expresses decided views on debate- 
able subjects, but he gives very full references; and one 
feels that only a man holding such convictions could have 
covered this diverse subject so fully and yet presented it in 
such a connected. form The basic theory is developed 
from thermodynamics, the kinetic considerations appearing 
later. — The classical dynamics is used throughout, as it 
vives the correct form in every case. The probability, 
bordering on certainty, that quantum modifications will 
become necessary, is emphasised, a simple application of 
the quantum theory is made in one case, and the kind of 
alteration it wil involve is indicated. The book forms an 
excellent introduction to a difficult and scattered subject, 
and by its lengthy list of references renders easy that further 
study provoked alike һу the width of the subject, its 
technical importance and its present controversial character. 


SWITCHING AND SWITCHGEAR. By H. E. Poole, 116 pp. 
(Pitman, 2s. 6d.). — This primer is full of interesting informa- 
tion about the functions of the component parts of switch- 
gear together with illustrations and particulars of the 
Various items. Y be subject is a difficult one, and one which 
has rarely been tackled, vet it is one about which many 
engineers have but a bazy krowledge. As therefore this 
Primer is well written, ^t is sure of an extended welcome. 
After chapters on the functions, losses, and materials of 
modern switchgear, the effects of short-circuits and pressure 
rises on switchgear, etc., there is a most instructive chapter 
on switehtvpes and mechanisms, one on fuses and relays, the 
construction of the latter for various purposes being well. 
illustrated and described, one devoted to an elementary con- 
sideration of motor starters, one on instruments, and, 
finally, one on the elements of switchboard design. It will 
be remembered that the author is also. responsible for 
Primers in the same series on H.T. Switchgear and H.T 
Switchboards, and to these the present volume is a useful 
addition. It will, however, appeal to a larger class of 
engineers than the former two, and we can confidently recom- 
mend it as a most reliable guide. 


Trade Notes. 


In the 20th edn. of Section L (т) of the G.E.C. catalogue, 
particulars are given of electric bells and accessories, including 
ordinary domestic, alarm, traction, and mining type bells, 
indicators, relays, pushes, and burglar alarms. А section is devoted 
to wet and dry cells and parts, lightning conductors, etc. 
Particulars аге also given of hair drvers, massage outfits and 
induction coils, and at the end of the catalogue will be found wiring 
diagrams for various bell circuits. The prices have been revised 
to date. Copies can be obtained on application to Magnet 
House, Kingsway, W.C 2, or алу of the G.E.C. branches. 

Among the varied excellent steel constructional work turned 
out by Fredk. Braby and Co., Ltd., at their " Eclipse " works, 
Petershill Road, Glasgow, are steel tanks for every imaginable 
engineering purpose, as may be appreciated from a glance 
through their new steel tank catalogue. Another recently 
published catalogue deals with steel storage bins of all kinds, 
steel offices, stores, ete., as well as ornamental and artistic metal 
work. Still another publication illustrates examples of steel 
buildings and structures, while details of “ Eclips?” puttyless 
roof and sidelights are to be found in a fourth. Other manu- 
factures include steel barrows, various builders’ requisites, etc. 

A booklet can be obtained from the Sun Electrical Co., Ltd. 
(118-120, Charing Cross Road, W.C.2), on the subject of a 
simple, compact and strong air-cooled internal combustion 
engined portable generator called ‘ Homelite.” The set is 
of unique design and, except in a boat, requires no foundation 
Or fixings. It weighs тоо lb., and measures 18} in. by 20 in. 
by 13in. The output of the 6-pole generator is goo /450 watts 
at 32 volts. 

A folding calendar running on into 1923, issued by Chambers, 
Scott & Co., Ltd. (Dalzic] Engineering Works, Motherwell, and 
ox, Victoria Street, Westminster), draws attention to the 
electric cranes, hoists and capstans designed and made by 
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them. An illustrated brochure on ships’ cranes and winches is 
also available to interested Trade buyers. 

Readers interested in guide cards, folders, insertable slip 
guides, index tabs, perforation protectors, signals, etc., for office 
record and statistical use, should write to the [vorine Manufac- 
turing Co., Ltd. (349, Euston Road, N.W.r), for particulars of 
their strong ard clear “ Excello ” specialities. 

The business offices and manufactory of the British Clip Co., 
makers and patentees of the “ Whippet” clip, have been trans- 
ferred to 146, Blackfriars Road, S.E.1., to which address all 
communications and requests for samples and orders should he 
addressed. 

A series of leaflets from Benjamin Electric, Ltd. (Brantwood 
Works, Taritt Road, Tottenham, N.17), reprodvce advertise- 
ments appearing in the motoring journals. "The specialitis 
particularlv referred to are the Benjamin, British rnade, electric 
horn fa ‘sound ” seller) for both motor-car and motor.cycle, 
the  Autoriclite, combined spotlight, portable Кере ara 
trouble light—and the Bovce Moto-meter—-a device which 
indicates the heat of the engine. 

Leaflets to hand from the Sun Electrical Co., Ltd. (118-120, 
Charing Cross Road, W.C.2), deal with ''Sunco ” rotary сол- 
verters and motor dvnamos for small accumulator charging, 
and reduced prices of Apex switches, including the ironclad ала 
watertight types. 

Lists of Higbro Motors, dynamos, etc., in stock or progress 2те 
to be found in the July issue of the monthly magazine of Higgs 
Bros. (Sard Pitts, Birmingham). Besides the humore 
items, reference is made to the interpole construction adoptedby 
the firm. It is announced that the works will be closed from 
August 4 to August r4 for holidays. There will be no 
August issue of the magazine, but the firm have a capacious — . 
letter-box for the receipt of orders. 

Messrs. Goldfarb & Bottom, Electrical and Mechanical Engin- 
eers, of 8, Leadenhall Street, London, E.C.3, have, by mutual 
consent, dissolved partnership, and the above business is now 
under the sole control of Mr. М.Н. Goldfarb, who will, hencefer- 
ward, trade under his own name at 95, Great Portland Street, W.1. 
The new telephone number is Mas fair 5620, and the new tel- 
graphic address is “ Electengin, Wesdo, London.” 


Various Items. 


Personal..—Mr. H. A. Mumford has been appointed District 
Manager at Leeds for ‘The Edison Swan Electric Co., Ltd., 
succeeding Mr. J. D. Chisholm, resigned. | 

Summer visits.--Bv kind permission of Messrs. Silvertown 
Lubricants, Ltd., a visit of the Society of Engincers( Incorporated), 
(17, Victoria Street, Westminster, S.W. 1) has been arranged tc 
the works at Minoco Wharf, West Silvertown, E. 16, on Monday, p 
July 17, at 3 p.m. | 

Stripping Tools.—The new stripping pliers which are now + 
being placed on the market by Messrs Glover, of Trafford  ' 
Park, Manchester, should be of direct use to all wiremen and, 
as a means of saving time as well as ircreasirg efficiency, they 
should also appeal to every electrical contractor in the kingdom. 
The prices were stated in Messrs, Glover's advertisement in 
our issue of July 7th, and certainly appear to be very mcderate. 
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THE “MAGNET " 


COLLIERY SIGNALLING SYSTEM. 


lleetrical signalling 
advantages over the 


for shaft 
cumbersome 


work 
methods 


used, and the ** Magnet ’’ 


Solenoid, 


Fic, 


1.—‘* MAGNET " AUDIBLE 
AND VISUAL INDICATOR. 


AUDIBLE AND VISUAL 


offers many 
hitherto 
Audible and Visual Signalling 


"Dub 


Mon : [xd кебе 


esíglarnee.. 


| System (for signalling between Onsetter and Pit Bank) 
| provides for efficient and rapid working, whilst com- 
plying with the requirements of H.M. Home Office. 
The system comprises: (a) Two '' Magnet"' audible 
and visual signalling indicators operating at 12 volts 
(one for the onsetter and one for the banksman). An 
extension bell or hooter can be added, if desired, for 
which purpose terminals are provided. (b) ' Magnet "' 
cancelling device for clearing the indicator. (с) 
“ Magnet" level indicators (for multi-level pits). 
(d) ‘‘ Magnet ” single-stroke bell for each onsetter and 
for banksman. (e) Signalling keys for omsetter and 


banksmen. (f) Two 12-volt. 100 amp-hour secondary 
batteries. (In collieries where a mechanical system 


of signalling exists, the ‘“ Magnet " indicator can be 
used by installing a converter pull.) 

The indicator (Fig. 1) is fitted with a single stroke 
bell and an electrically illuminated panel above the dial 
so that both visional and audible signals are given. 
The whole of the working parts are enclosed in a cast- 
iron case. the cover of which can be readily removed 
to allow of free inspection. The method of operation 
is electrical throughout. The indicator is non-cumula- 
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—INTERNAL CONNECTIONS or “© MAGNET ” 
INDICATOR FOR ALLOWING FREE SIGNALS BEYOND 3. 
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tive and indications are always made, irrespective of 
speed of signalling. All parts, including the terminals, 
are easilv accessible, and the general design has been 
kept as simple as possible compatible with the functions 
the indicator has to perform. 

In Fig. 2 is given a diagram showing the internal 
connections of the indicator, allowing free signals 
beyond 3. When giving the signal 3 the ‘ Men ” panel 
surmounting the aial is electrically illuminated. The 
connections can be arranged to prevent any signals with 
the exception of 1 and 2 being given whilst the “Меп”? 


ING LUMINOUS 
INDICATORS IN 


BANK. 


panel is illuminated, until the signal for the men has 
been actually executed through the cancelling device 
by raising or lowering the cage. ‘The locking of the 
3 signal, however. can be cut out if required, thus 
slowing free signalling beycnd the figure 3. The 
clearing of the ‘* Меп”! panel is accomplished at the 
end of the wind. The indicating pointer is always 
cleared to zero at the smallest movement of the engine 
(if the ‘“ Magnet ’’ cancelling device is fitted to the 
engine), thus allowing the ‘‘ Men ’’ panel to remain 
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illuminated for the. duration of the wind. The 
illuminated '' Меп”, panel is automatically cancelled 
at the finish of the wind. 

The G.E.C. luminous level indicator (Fig. 3), for 
2 to 7 levels, can be included to indicate the level 
originating the signal. As may be seen this device 
consists of a cast-iron case, having a separate panel 
for each level with the name of the level stencilled on 
the reverse side of the glass. Behind this is a com- 
partment containing a lamp which is illuminated when 
a signal is given, indicating the level originating the 
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Fic. 3.—LuMiNous LEVEL INDICATOR. 


signal. The panel remains illuminated until the next 
call is made, or it can, be cancelled by a contact key, 
which can be under the control of the engine man il 
desired. 

In Fig. 4 is given a complete diagram of connecting 
of the '' Magnet '' indicator for multi-level pits, show- 
ing luminous level indicators in the winding engine 
house and at the pit bank. (The use of a luminous 
level indicator at the pit bank is optional.) 

The system above outlined is listed in the new G.E.C, 
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Section L. (3) Catalogue, wherein are to be found 
also particulars of the Company's open and closed 
circuit systems of signalling on. haulage roads, mining 
belis, keys, etc., also batteries, and the Kingsway II. 
mincr's electric safety hand lamp: 


WIRING LICENCES IN AUSTRALIA. 

In our last issue we gave some particulars of the ex- 
amination for a Grade ".V" licence, recently set іп the 
State of Victoria, We give below the questions set for 
the Grade “В” licence, these being reproduced from the 
current issue of the Electrical Trades’ Journal, in which 
we note also a kind reference to ourselves. The Editor 
further states :—“ The nature of the examination may 
appear very simple to many of our members. Neverthe- 
less, it will do them no harm to sit down quietly and 
Write out an answer to each of the questions set forth. 
It will prevent them from getting rusty, at all events." 

We are in entire agreement, and would not be averse 
to seeing similar examinations and licences in this country—- 
preferably not granted by the State, however. On the 
whole, though, our existing voluntarv organisations do not 
do SO badly. 


GRADE “B” LICENCE. 
WRITTEN Paper. 


Time allowed: Three hours. 


Fight questions are to be answered, and the candidates 
must not attempt more. 

The number of marks allotted to each question is shown 
in brackets after the question. 

The working of all questions must be clearly shown. 

Those candidates who satisfy the examiners in this paper 
Will be notified to attend a practical test. 

Sketches 
executed 


and diagrams must be clearly and neatly 


1. You are given a sketch of a lighting 
circuit as follows : — | 
S denotes switch. L denotes lamps. 
(a) Copy the sketch. 
(b) Indicate upon it the active and 
neutral terminals of the circuit. 
(c) State whether the lamps are con- 
nected in series or in parallel. 
(d) State how many lamps will light when the switch 
is closed. (8 marks.) 


2. What is the essential difference between a conductor 
and an insulator? 


Place the undermentioned mate?ials into one of the 
following classes :— 
(а) Conductors which offer only a small resistance to 
the passage of an electric current, 
(b) Conductors which offer a high resistance to the 
passage of an electric current. 
(c) Poor insulators. 
(4) Good insulators. 
Rubber, aluminium, damp 


wood, 
German silver, carbon. 


porcelain, copper, 
(10 marks.) 

3. A distribution board serves a certain number of final 
sub-cireuits comprising бо Go-watt 200-volt lamps. What 
maximum current will the mains which supplv the board 
be required to carry? How many sub-circuits will it be 


to run from the distribution board if each be 
How many pairs of fuses will there be on 
(13 marks.) 


necessary 
fully loaded? 
the board? 


4. Explain, with the aid of diagrams, the difference 
between the action of a two-way switch and a double-pole 
switch, 


Give two instances in which it is necessary to install a 
double-pole switch, and two in which it is necessary to 
install a two-way switch, in- practice. (13 marks.) 


5. Explain, with the aid of sketches, three types of fuses 
from the among the following, viz.: Anchor, Chamber, 
Cartridge, and Damper. 

Mention апу good or bad features which each of the 
fuses you select may have. (10 marks.) 


6. X room is lit by a four-light pendant which is sup- 
ported from a four-plate ceiling rose, and the lamps are 
controlled by three switehes, so that one, two, three or 
four lamps may be lighted at the same time. The sub- 
circuit. from which the lights ave fed feeds other. rooms 
also. Show by means of a diagram all the wiring in thc: 
room, and how it is taken from the sub-circuit, 

(13 marks.) 


7. Make a diagram showing the circuits to a direct- 
current shunt motor and starter with no-volt and overload 
release coils. State how the release coils operate. 


(15 marks.) 


8. Describe fully, with sketches, how vou would earth 

the metal conduit of an installation. 
What tests would vou apply to ascertain whether it was 
effectively earthed and electrically continuous throughout ? 
(10 marks.) 


9. Make a diagram showing the circuits of a single- 
phase a.c. motor of about то b.h.p., with squirrel-cage 
rotor, and include any necessary starting devices. 

(16 marks.) 


зо. Describe, with simple sketches, the construction. of 
a lath and plaster ceiling. Show how vou would lix a 
ceiling rose and snap switch thereto, (10 marks.) 
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FINSBURY TECHNICAL COLLEGE AND 
OLD STUDENTS’ MAGAZINE. 

With the latest issue of this very human and per- 
sonal publication comes the balance-sheet for төз. 
This shows that the association is paying its way, but 
an increase in membership and augmented support of 
the functions arranged by the Council is essential. The 
magazine itself. contains biographies of Dr. G. S. 
Morgan, the president for 1921, and of Mr. E. Thomas, 
the chairman of the Manchester local section -where 
they seem to do things with a more joyous spirit than 
in London, At the Manchester Section annual dinner, 
Mr. А. G. Ellis sang an excellent. Finsbury tepical 
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song, which it is suggested might be adopted for use 
at smokers and places where they sing. We would 
suggest to all old Finsburians who see this note that 
they join the association at once, so as to get this 
number of the magazine if only for the words of the 
song. The issue in question also contains many other 
items of special interest, and we sincerely hope that 
the suggestions will fall on fertile ground and lead to 
a brotherly understanding between the majority of the 
large number of engineers who have been trained in 
that ancient and honourable institution. Congratula- 
tions to the Editor of the magazine and to the hon. 
secretary, Mr. H. P. Guy, who resides at 74, Silver 
Street, Edmonton, N.18. 
ee анааран НЫ ИН re rm pee 
HEAT-RESISTING BALL AND SOCKET 
INSULATION FOR BARE WIRE. 
Electrical cooking and heating apparatus manufac- 
turers will be interested in a new system of bead 
insulation for bare wires now that they are busy plan- 
ning their programme for the winter season. Asa 
general гше the connections between the heating 
elements and the controlling switches are made with 
hare wire or flexibles. At one time it was customary 
to cover these conductors with glass beads, but a 
difficulty arose at elbows and bends owing to the gap 
between each bend exposing a short length of the bare 
wire. The glass bead was also unsatisfactory in that 
it was incapable of resisting the high temperatures 
immediately adjacent to the element itself. The 
problem presented has been one of completely insulat- 


BEAT 


ing the wire throughout its length with a bead which 
would resist a high temperature and would entirely 
cover the conductor, whether straight, slightly curved 
or bent at a sharp angle. The accompanying illus- 
tration shows how this can be accomplished by the 
new "DBallsok " beads. It will be seen that the well- 
known principle of the ball and socket has been 
applied, cach ball bead accurately fitting each socket 
bead on both sides, thereby assuring accurate contact 
between member and ensuring the complete shielding 
. of the bare wire. One of the features of the “ Ballsok ” 
bead is that both ball and socket can be picked up 
and threaded on to the wire with complete indifference, 
because each one is double-sided. The operator does 
not require to examine either member before threading. 
Should a surplus ball or socket be threaded on by mis- 
take, either can be cracked off with a hammer, when 
the correct sequence of ball and socket will be restored. 
The “Ballsok” beads should АП a distinct want 
amongst makers of all electrical apparatus in which the 
usual methods of insulation, i.e., asbestos or special 
tubing, are sometimes employed. Not only are the 
beads fire-resisting, but they are non-hygroscopic. It 
Is also interesting to note that they are accurately 


 moulded to 1/1,o00th inch. 


Шей lamp, and the hat was 


They are English made, 
and can be obtained from Lionel Robinson and Co, 
3, Staple Inn, М. С.т. 


ELECTRIFICATION SCHEMES IN DENMARK.’ 

Numerous plans were under discussion throughout 
the past year for the clectrification. of the countn, 
either by the transmission of power from Norway and 
Sweden, or the exploitation of Denmark's own some 
what limited water-power, or by a combination of both 
schemes. With the falling cost of coal, however, it 
appears to be considered that the realisation of these 
plans will not at present, at any rate, be economically 
justified. Indeed. doubts are expressed as to whether 
same of the existing water-power stations will be able 
to pay their way. The future electrification of Den- 
mark by current from the other two Scandinavian 
countries remains, however, the object of investigation 
by an Inter-Scandinavian Committee The experiments 
for obtaining electrical energy by means of various 
types of windmills also continue, but until a cheap 
and satisfactory form of accumulator is found the 
necessity for having some other source of power in 
reserve would seem likely to render the use of wine 
malls uneconomical in practice. 


“EDISWAN ” 
ALADDIN. 


AN 


At the ball held in connec- 
tion with the Brighton Carni- 
val on the 28th ulto., Mrs. 
Jonas, of Brighton, repre- 
sented ''Aladdin up-to-date.” 
The costume, which was 
worked out in red and green, 
was of the distinctive Chinese 
cut, and attracted much 2iten- 
tion. 

Vhe lady carried а 4,000 
c.p. Royal “© Ediswan "' gas- 


fringed with a number. of 
lighted miniature Royal 
“ Ediswan ” lamps. 

The tout ensemble was ex- 
tremely effective, as may be 
gathered from the illustration. 

—————Ó———nm 

Sequel to Fatal Accident.— The 

Leeds Corporation has been fined 
{20 and costs for a breach of the 
Factory and Workshops Act, as the 
result of the recent fatal accident to a workman named 
Brown. Whilst engagea in cleaning a switchboard deceastd 
came in contact with a “live” portion of the gear. 7 
workmen went to his aid and applied artificial respiration, but 
he was dead on arrival at the infirmary. Mr. Saywell, repre 
senting the Director of Public Prosccutions, contended that the 
switchboard or switch should have been adequatcly secured, 
or that the switchboard should have been made асай before 
deceased was permitted to work оп it. On behalf of the Corpora- 
tion, Mr. H. O. Brown, from the Town Clerk’s office, said the 
officials had placed aditferent interpretation upon the Kegulaticls 
to those placed upon them by the Home Office. Since the 
acciaent, however, the Regulations had b:er fully observed, ard 
this would continue to be done. 


* Abstracted from D. О.Т. Report on the Economic Situation 1 
of Denmark, to March, 1922. By R.M. Turrer (Comm. Sec 
to H.M. Legation, Copenhagen, 1s. Gd. net, by post, 15. 7M. 
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MODERN ELECTRIC WIRING. 


Since its introduction in 1911, the Henley wiring 
system has been used in thousands of buildings, rang- 
ing from tiny cottages to mansions, cathedrals, palaces 
and castles, as it is cheap and easy to erect, causing 
also a minimum of inconvenience, as well as neat and 
unobtrusive when completed. Further, it complies 
vith the rules of the fre insurance companies and the 
wiring rules of the I.E.E. It is only appropriate, 
therefore, that a handsome brochure, entitled * Modern 


’ Electric Wiring," should be issued by the patentees 


- 
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- and manufacturers. 


On the high-grade cover (Fig. 1) 
is à four-colour plate sunk illustration: while within, 


FiGf. 


on matt art toned paper, are explanatory notes and 
Illustrations of the very many types of buildings in which 
the Henley wiring system has been installed. As this 
brochure is a costly production, the interior pages have 
also been made available for more general distribution 
in five booklets, comprising : —No. 252, small houses ; 
Хо, 253, clubs, hotels and inns; No. 254, palaces, 
castles, country seats, etc. ; No. 255, corporation and 
public buildings, banks, business premises, factories, 
workshops, etc. ; and No. 256, cathedrals, churches, 
“hools, colleges, hospitals and hydros. We are 
pleased further to announce that W. T. Henley's Tele- 
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Wall, E.C.2), intimate that they will be pleased to send 
copies of the brochure and the ‘booklets to any 
electrical contractor who is interested. 


CHARGES FOR ELECTRICITY SUPPLY IN 
CHEADLE AND GATLEY. 


Residents in the urban district of Cheadle and Gatley 
are fortunate in being able to obtain a supply of 
electricity and to be subject to a simple logical system 
of charge—the Hopkinson system. Further, the system 
is very lucidly explained and its fairness pointed out 
for every class of consumer in a booklet prepared by 
Mr. C. H. Wordingham, of 7, Victoria Street, West- 
minster, S.W.1, who is the Council’s Consulting 
Engineer. There is only one price per unit, viz., 1d., 
the fixed charge being arrived at according to thc 
anticipated diversity of the load, this being the deter- 
mining factor in the incidence of the fixed charge. 

Under this system only one meter is required, out as 
тапу ` demand indicators are necessary as there arc 
classes of load, the maximum being three and the 
minimum being one. A somewhat novel feature is 
the charging of the fixed charge in the two winter 
quarters only for heating and cooking. ‘This is quite 
logical because it is only the consumers' demand for 
these purposes in the winter which increases the maxi- 
mum demand on the generating station. We are 
pleased to see that Mr. Wordingham has adopted the 
policy of telling consumers what the various electrical 
appliances are likely to cost them to run and that 
he has not gone in for any fanciful flights of imagina- 
tion. His advice to be a '' kilowatt dodger " and to 
‘look after the kilowatts and the units will take care 
cf themselves ” is excellent, and, as explained, it keeps 
the bill down. With most people, however, it is a bit 
of a trial to have to be so careful to see that one 
appliance is switched off before another one is switched 
on. that we cannot see how the extended use of 
clectricity is to be attained on this system of charging, 
although, as mentioned before, it is the acme of logic. 
For general continuous electrical heating the charges 
quoted are not very cheap for an ordinary household, 
while for occasional heating they are, if not prohibitive, 
at any rate nearly so. When costs fall, so that the 
charges can be reduced, the svstem will, however, no 
doubt come into its own. 

In addition to the general supply of transformed 
energy (the U.D.C. buys in bulk at 6,200 volts three 
phase) and at 416 or 240 volts, an untransformed sup- 
ply for power is given for £2 2s. per kw. of max. 
demand per quarter, plus o.53d. per B.O.T. unit. 

For transformed energy the charges are £4 рег 
kw. of max. demand per quarter, plus rd. per unit. 

For heating, cooking and domestic appliances 
£3 105. per kw. of max. demand for each of the two 
winter quarters only, plus id. per unit. 

For lighting 8s. 6d. per тоо watts of max. demand 
per quarter, plus rd. per unit. 

hn — — n!— €— — ] 


_ The Fan Season.—4A 30 in. by 20 in. effective poster has been 
issued by the E.D.A. The printing and illustration are in blue 
and black on a yellow ground, the whole being simple but 
effective. The theme is “a breath of the open road." We 
would also remind readers that the E.D.A. has prepared 
à series of eight advertisements, a number of poster stamps 
and three special folders for the fan season, 
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HENLEY PAPER CABLES 


gini care in manufac- 

ture coupled with rigid selection 

S raw material and an experience 

unique in Electric Cable manufac- 

ture gives Henley Paper Cables 

their advantage over many other 
makes, 

There may be cables as good as 
Henley Cables, but there can be none yf 
better. With Henley Paper P ME: 
Ínsulated Cables you run 


WORKS COMPANY, LTD. 2 
LONDON, ———— E62. 2 
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BLACK LEAD, PUMICE, CROCUS, TRIPOLI, 
ROUGE, "&с, 


Oakey’s “ Flexible Twilled” Emery Cloth. 


Engineers, Sewing Machine, мый | and Scale Makers, and all purposes where 
great STRENGTH, DURABILITY and PERFEOT FLEXIBILITY are required. 


FLINT & GARNET PAPER IN ROLLS, 


50 yards long by 18 ia., 20 in., 24 in., 30 in., 36 in., 40 in., 42 in., & 43 in., wide. 


‘í WELLINGTON ”?” EMERY WHEELS. | 


WELLINGTON EMERY AND BLACK LEAD MILLS, LONDON, S.E. 1. 
ALL BRITISH MADE. 


KEMPE'S 
ENGINEER'S YEAR -BOOK 


FOR 1922. 


A COMPENDIUM OF THE MODERN PRACTICE OF CIVIL, 
MECHANICAL, ELECTRICAL, MARINE, GAS, AERO, MINE, 
AND METALLURGICAL ENGINEERING. HEAD OFFICE Ô -us а WORKS:— 


Compiled and Edited by = 
Н. R. KEMPE, M.Inst.C.E., M.I.Mech.E., M.LE.E. SAND PITS, BIRMINGHAM. 
With the Collaboration of a Corps of Specialist Contributors. * HIGBRO," P' o (CENTRAL 1648 BCH. ЕХ.) ! 
Containing upwards of 2,700 pages, with 2,250 Illustrations. | 


Limp leather, ipso price 308. net. 265, STRAN D, ‘LONDON, W.C.2. 


THEE € EKCTRICAL REVIEW says: '* We find in this single volume probably 
more recent information ӨтӨ аб to wellnigh every pha se of Елес 


(CITY 5956.) 
than is 5 b e found in any other book in the English language." 9, YORK ST. MANCH ESTER 
9 r 


S. RENTELL & Co, Ld. (CITY 3713) 


36, Maiden Lane, LONDON, W.C.2. 84, ALBION STREET, LEEDS. 
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TO OUR READERS, . 


' RLEOTRIOCITY is published e Friday, and, if ordered, is on sale at the 
pnncipal Railway. Station Bookstalis aad Newsagents on that day. It 
bas a very large sale throughout the United Kingdom, as well as 
in the British Colonies and Abroad. 

Questions to which an answer is required must be accompanied by a 
.d. stamp fer reply. When considered of sufficient interest, the answer 
‘will probably appear in the paper. З 

The Bditor does соё hold himself responsible for ве expressed by 
Менгу contributors, вог does he necesserily Мт himself with 

в. 


Sew advertisements for the displayed columns and alterations to 
rang ones must reach the publishing office not later than 
ihe first post Tuesday morning, in order to be in time for the 
ue of the following Friday. This is important. Rate quoted on appli- 
ation. Subscription : 178. 6d. a year, 9s. half-year, 4s. 6d. a quarter in 
idvauce, postage prepaid in the United Kingdom and abroad. 

Ш remittances payable to the Publishers, З. RBNTELL AND CO., LTD 
4-39, Malden Lane, London, W.C.2. Telephone, No. 2460 Gerrard. 


Current Topics. 


А tvpical instance of the narrow view taken by the 
aerage municipal councillor is evident at Darlington, 
where some time ago it was definitely 
The Parochial arranged to pay the manager of thc 
Mind. clectricitv works a nominal salary, 
plus a five per cent. commission. on 
kav production costs. In cther words, the arrangement 
was based ољ payment by results, admittedly one of 
the fairest and most effective systems of payment for 
“vices rendered, whether in an administrative 
capacity, as in the case under review, or by simple 
manual labour. Ву dint of carcful organisation and a 
rise study of the economical management of his de- 
partment, the Darlington Electricity Manager recently 
ппаћей for а, commission of £564 in addition to his 
salary, and jolly good luck to him would be the com- 
ment of every fair-minded individual, secing that the 
ratepayers as a whole benefit by the reduced working 
expenses which have resulted. 


ЕЕЕ: К 

This, however, is where the parochial mind steps in 
and senses a grievance because this admittedly efficient 
administrator has dared to earn more than his salary 
under a scheme originally approved by the same come 
mite of which our critics are members. Two coun- 
ullos opposed the recommendation for payment of the 
rommission, on what were, after all, very peevish and 
ineffective grounds, one contending that if they intro 
(шей this principle into the remuneration of their 
йа they would have to take serious account of the 
Pxition of other officials, a contention which, seeing 
that the arrangement had already been approved and 
^ operation for a considerable period, was, to say the 
last of it, untenable. The other councillor critic op- 
Posed the payment because the commission was so large 
ал amount, quite disregarding the fact that the munici- 
pility as a whole benefited proportionately. He also 
argued that something ought to be deducted for the 
Toten state of affairs so far as the tramways were 
concerned. А | 


OEE ote Oo 


One might add—Why the tramways? Even if in- 
solvent, as is the unhappy condition of most tramways 
undertakings to-day, it is surely no-fault of the man 
who has been appointed to manage another municipal 
department altogether. Other councillors supported 
the opposition, but only helped to advertise the weak- 
Ness of their case, and the payment was dulv carried, 
the Chairman of the Electricity Committee, Sir Charles 
Starmer, remarking very appositely that they were 
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under a moral obligation to the Electricity Manager 
ta pay this commission, as he had agreed to remain 
with them for a further five years. -He also pointed 
out that the payment of a few hundreds a year by way 
of such commission. was a small affair when the rate- 
payers benefited as a result to the extent of 411,280 
per annum. One wonders when, if ever, Bumbledom 
will aequire the true business instinct. 


The opcning of the L. and N.W. Railway's new 
electrical service between Euston, Broad Street and 
Watford, serves to direct attention 
to the changing aspect of suburban 
trification and clectrification in and around the 

Industrial = Metropolis. . Originally, the Tubes, 
Redistribution. in conjunction. with. the electrified 

JE District and Metropolitan. Railways, 
served one definite purpose and one only; they merely 
provided an improved means of passenger transport in 
congested citv areas, and were of short length. Within 
recent vears their function has been materially widened 
in two important respects ; urban electric railways have 
not only been extended so as to serve directly a much 
greater area, but the tendency has also been to link 
them up with the steam-operated main-line railways. 


Railway Elec- 


AM this electrical development tends in a praise- 
worthy direction, viz., the provisicn of greater facilities 
for the redistribution of our business and industrial 
population. There is no logical reason for the crowd. 
ing together in densely overbuilt arcas, amid unhealthy 
surroundings, of countless thousands of our workers. 
It is a tragic anomaly that; boasting the largest and 
finest Empire in the world, we sheuld still continue to 
encourage concentration of our population in the 
principal cities of that Empire to the detriment of the 
popular health and well-being. The underlying reasons 
for such concentration in the past, difficulties of 
transport, power, housing, and other factors, no longer 
hold ; in fact, the reverse is the case, for overcrowding 
of our towns is now one of the primary causes of high 
rates, high mortality, ill-health, discentent, and half 
the ills we suffer from to-day. 


Railway electrification, as is evident from a cursory 
survey of the districts served by the London Electric 
Railways, and well outside the Metropolis itself, ts a 
primary factor centributing towards the much needed 
decentralisation of industry. It is far healthier for 
the workers to be located in an open country district 
where there is plenty of space and fresh air, and. if 
cheap electrical energy is a concomitant of electrifica- 
tion, as it may well be if the railway power houses аге 
conceived and developed on broad lines, the combined 
enterprise will go a long way towards remedying one 
of the greatest industrial evils of our times—over- 
crowding. 


Under modern requirements, cverv industrial innova- 
tion is expected to “© prove in" financially before it 
is accepted as a commercial proposi- 

The Electric tion, and judging from recent figures 
Vehicle submitted by Mr. R. B. Mitchell. 

‹‹ Proves In." M.I.E.E., engineer and manager of 
the Glasgow: Corporation. Electricity 

Department, that undertaking's electric. vehicles have 
abundantly demonstrated their claims to economical 
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replacement of the horse-drawn carts formerly em- 
ployed on municipal duties. At the present time the 
Corporation of Glasgow own electric vehicles only, and, 
when horses are required, as occasionally happens in 
special cases, they must be hired from contractors. 
The present contract rates for horse cartage and run- 
ning costs of electric vehicles are such that one electric 
vehicle must do the work of three horse vehicles in 
order ta justify its existence. 


A careful inspection of records of the work done by 
horses operated by contractors shows that the best 
result obtained has been twenty miles per day. The 
average load in this case was half a ton. On the other 
hand. a two-ton electric vehicle has done as much as 
47 miles in one day, carrying a load of one ton. This 
is, however, an exceptional performance, and 40 miles 
per day would be a fairer basis of comparison. This 
gives a four to one ratio (40 ton-miles to 10 ton-miles) 
in favour of the electric vehicle, so that there should 
be little difficultv in obtaining and maintaining the 
three to one ratio which is economically necessary. It 
is, Of coursc, recognised that the nature of the work 
ta be done is all important in comparisons of this kind, 
and that each case must be examined separately. Те 
nature of the work of the vehicles used by the Glasgow 
Electricity Department renders it difficult to obtain 
figures relative to the loads carried, and at present the 
following statistics are being compiled, a precedent 
which might be followed with advantage by other 
bodies using electrics: (1) Total energy input to the 
batteries per mile; (2) ampere-hour output per mile; 
(3) mileage run; (4) hours available; (5) hours in use. 


The Third Interim Report of the Departmental 
(Home Office) Committee on Factory Lighting, just 
issued, is a document which marks 
an important stage in legislation on 
industrial lighting. — Its conclusions 
are broadly in accordance with the 
views expressed at the meeting of 
the Illuminating Engineering Society in February last, 
when there was a general recognition that any regula- 
tions introduced must be such as imposed no hard- 
ship, but would be welcomed alike by employers and 
workers as made in their interest. 


Legislation on 
Industrial 
Lighting. 


The Committee has already recommended that there 
should be general statutory provision requiring 
adequate and suitable lighting in general terms. lt 
has also made some simple and readily executed 
recommendations on values of illumination desirable 
in the interests of safety and on measures for the 
avoidance of glare, inconvenient shadows and flicker. 
There remains the much more complex question of the 
amount of illumination needed for the actual carrying 
out of work. It is considered that more information 
is needed before legal minima for this purpose can be 
put forward. But a classification of the chief pro- 
cesses in terms of illumination required is presented, 
not for use on a legal basis, but as a recommendation, 
serving as a guide to good practice. 
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ELECTRIC VEHICLE HaNpBookK. By Cushing 
The only work of its class on the market. Limp leather, 
8vo., 388 pp., 180 illustrations, ros, 6d.post free from Rentell 
36, Maiden Lane, London, W.C.2. 


and Smith, 


There is no doubt that the decision is a judicious 
one, especially as there is evidence that industri: 
lighting has improved considerably since the Committee 
commenced its labours. At this stage legal minima 
would presumably have to be on the low side to ауса 
hardship, and this might actually check further pro- 
gress. The moderate measures recommended will no 
doubt have a beneficial influence, and the plan outlined 
of inviting the co-operation of the industries concerned 
in further researches should serve to stimulate interest 
in industrial lighting and give rise to much useful 
information. ELEKTRON. 
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SMALL IRONCLAD CUT-OUTS. 


In a new '' Henley” pamphlet dealing with cut- 
outs, extracts are given .of tests carried out at the 


N.P.L., and with this information confidence can һе 
reposed in a cut-out, and the practice of installing a 
is necessary 


higher capacity cut-out than can be 


abandoned. 


Fic. 1.—'* Isco С” Cur-Ovr. 


The Henley ''Isco C.” cut-out dealt with in thi 
pamphlet is rated for a working current of 10 amps 
and a fusing current of 30 amps., and the test cer- 
tificate issued by the N.P.L. states that :— 

'* The cut-outs are rated for то amp. 250 volts fitted 
Ww ith fuse wire of 0.018 in. diameter tinned copr- 
A battery of 1,000 ampere hour cells giving 240 volts 


Fic. 2.—Home Orrice ТҮРЕ Fuse CARRIER, SHOWING 
METHOD OF WIRING CARRIER AND THE PATENT SELF- 
ALIGNING CONTACTS. 
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vas used for the purpose of the test. The resistance 
was adjusted to give a short-circuit current of 1,000 
amps. The positive pole of battery was connected 
to the top terminal and also with a resistance of 0.100 
ohm to the earthing screw of the metal box—the nega- 
tive pole being’ connected to the bottom terminal: The 
results of five tests were as follows:—The fuse 
opened the circuit clearly without arcing. The blowing 
of the fuse blackened the asbestos lining in the lid, 
but this was purely superficial.” 

There are a number of other interesting features 


-—— 
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Fic. 3 —THREE-POLE 250-VOLT “* Isco C '! SET кок Use 
ON: A THREE-WIRE CIRCUIT. 


in this Henley cut-out, including a patent slam catch 
and sealing device, no loose sealing pin; self-aligning 
contacts; and solid brass terminals fitted with a pair 
of brass cheese-headed pinching screws. 

We notice also that these cut-outs are specified for 
a working current cf то amps., and Messrs. Henley's 
inform us that, although the fusing current is 30 amps., 
they consider it more important that engineers should 
know the actual working current, 

A copy of this pamphlet No. W.L.3 may be obtained 
гот W. T. Henley's Telegraph Works Co., Ltd., 
Blomfield Street, Е.С.2. 


THE THIRD REPORT OF THE DEPARTMENTAL 
COMMITTEE ON LIGHTING IN FACTORIES 
AND WORKSHOPS. 


The Third Report of the above Committee contains 
a summary of the recommendations made in the two 
previous reports, issued in 1915 and 1921. It may be 
recalled that in the First Report it was recommended 
hat there should be statutory provision (a) requiring 
adequate and suitable lighting in general terms, and 
^) giving power to the Secretary of State to make 
Orders defining adequate and suitable illumination. In 
addition to this, minimum values of illumination 
ranging from o.1 to 0.4 foot-candles) were specified 
as requisite in the interests of safety—-but irrespective 
f the illumination needed for the actual carrying on cf 
work. The Second Report, issued in 1921, contained 
yeneral recommendations on the avoidance cf glare, 
inconvenient shadows and flicker. 

The Third Report deals chiefly with the question of 
"hat constitutes ‘‘ adequate lighting," i.e., the 


intensity of illuminating required for various industrial 
processes, irrespective of the minima for safety, already 
prescribed. It is clearly impossible to specify any one 
standard of illumination of general application. But 
it is possible that processes might be classified in 
groups according to the illumination needed. Two 
alternative courses present themselves:—{1) Definite 
minima may be laid down, below which illumination 
on any part of the working plane must not fall, or 
(2) standards of illumination may be specified as 
recommended practice, to serve as guides in deter- 
mining whether lighting is adequate. Such standards 
should not be legal minima, but would represent figures 
that might reasonably be expected in practice. 

The Committee has been actively considering these 
alternatives. The codes of lighting in use in 
American States have been examined, and a table 15 
presented in an appendix to the Report summarising 
the values of illumination there presented. In addi- 
tion the Committee has prepared, and now publishes, 


. schedules of a very large number of industrial pro- 


cesses, classified as ''fine work " requiring 3 foot- 
candles, and ''very fine work ”? requiring 5 foot- 
candles. | 

After full investigation the Committee has formed 
the opinion that much remains to be done before the 
regulation of factory lighting can be established on a 
basis of legal minima for illumination. Before legal 
minima are adopted it is necessary to undertake: 
(1) the collection, for every process concerned, of a 
sufficient number of observations to give some 
indication of the best existing practice, and (2) 
experimental research with the object of discovering 
the conditions of illumination desirable on physiological 
and psychological grounds. Ample proof is forth- 
coming of the relation between lighting and safety and 
production, and it is accordingly suggested that the 
principal industries should be invited to share in the 
work of obtaining the necessary data. 

The Report also refers to various incidental problems 
such as the lighting of glass bevelling shops, the chief 
requirement here being the scrcening of local lamps 
from the eves of workers. Emphasis is placed on the 
undesirability of excessive lighting’ contrast between 
surroundings and the point of work. Attention is 
drawn to the well-established relation between lighting 
and accidents, those duc to persons falling being 
especially closely related to inadequate illumination. 

It is gratifying to note that the general standard of 
lighting in progressive factories has risen and is 
still. rising. This furnishes one argument for the 
avoidance of premature legal minima, which if too 
high would impose hardship and if too low would 
tend to stereotype existing conditions and act as a 
check on further improvement. ‘‘ Frequency of 
Occurrence " curves in the appendices give a good 
idea of the conditions of illumination prevailing in 
various classes of factories. 


Lancashire Electricity Supply.—Though the joint conference 
betwee” local authorities in the N.E. Lancs. area did not result 
in a workable scheme being evolved for the whole area, there 
is no foundation for the statement that th» project has been 
shelved. The prelimirary work for the construction of the 
super-station on the banks of the Ribble at Preston is well in 
hand and the excavations opposite the Docks are being pushed 
rapidly forward. It is fullv anticipated that the near future 
will witness some further development in the matter. 
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PHANTOM TELEPHONE CIRCUITS, AND COM- | the reduction in cost is at all proportionate. to the decreas : 
BINED TELEGRAPH AND TELEPHONE in the weight of copper per mile. The cost of loading such - 


WORKED АТ AUDIO 


FREQUENCIES. 


CIRCUITS, 
(Concluded from page 364.) 

The effects of the non-uniformity of the line constants of 
a loaded telephone circuit on telephone relay working in the 
same circuit are next considered; the difficulty arising 
from the circuit arrangement which it has been found 
advantageous to adopt for telephonic relay working in 
both side and phantom circuits. It should be explained 
that when refays were first used in telephone circuits at 
intermediate points the relayed voice current was applicd 
to the circuit in bridge, through the differential windings ol 
a transformer, one half of the windings being connected to 
the “up” line and the other half to the "down" line. 
Under these conditions if the “up " and "down ” lines are 
not of equal impedance the electrical action in the relav 
windings is not differential and the amplifier is actuated, 
and sends a further. current to line. As a result of this 
continued action and reaction, the amplifier may give 
out a loud note. This difficulty may to some extent be 
minimised by reducing the sensitiveness of the relay, but 
the amplification of speech is not then so great as it would 
otherwise be, or, alternatively, if the sensitiveness is not 
reduced the arrangement is unstable. Further, if the out- 
of-balance currents sent into the relay are not sufficient 
to cause howling they тау interfere with the clearness of 
the amplified speech. If more than one relay is introduced 
into a circuit the difficulties are increased. In order to 
overcome these difficulties double-relay working was intro- 
duced, i.c., the "up " and ‘down " lines were divided эпа 
a separate relay allotted to each, the line in each case 
being balanced bv an artificial network. 

In order that the voice currents through the differential 
windings of the transformer may be equal a complex 
problem requires solution. It will be remembered that the 
voice includes a large range of tones of different frequencies. 
varving from, sav, тоо to more than 2,000 periods per 
еесопа. All these tones are simultaneously impressed on 
the circuit, and the artificial networks which balance the 
up and the down lines must be constructed to produce differ. 
ential action. through the transformer windings with all 
these frequencies simultaneously operating. (The character- 
istic impedance of the line is generally different for everv 
frequency.) 

Experiment. shows that leakance and resistance do not 
cause appreciable difficulty as regards present requirements 
of network impedance balances. The requirements as 
regards inductance in this country are that the inductance 
of anv coil must not vary from the mean inductance of each 
coil by more than 2 per cent., and this requirement is fully 
met in the highlv-etlficient. loading coils furnished by the 
Western Electric Co. Further, the loading coils must 
be spaced at intervals which do not vary more than 2 per 
cent, from the mean spacing distance. As regards capacity, 
a restriction of the amount of non-uniformity permissible 
has not vet been fixed in this country, but experiments 
made in Great Britain point to the necessity of some limita- 
tion, of the same order of accuracy as in the case of the 
inductance 

In conclusion, reference is made to the svstem of high- 
frequency telegraphy and telephony recently developed in 
America, largely due to the labours of Major-General С. О 
Squier, and also the Western Electric Co. in co-operation 
with the American Telephone and Telegraph Co. High- 
frequency circuits are, however, at present regarded, more- 
over, as suppiementing, but not supplanting, the methods 
described. 

The progress which has been made in recent vears in the 
study of superposed circuits has resulted in the replacing 
to some extent of heavy-gauge overhead wires of limited 
electrical stability and carrving capacity by small loaded 
and relayed underground circuits of uniform stability and 
efficiency. Tt must not be hastily assumed, however, that 


cables is considerable, and to this must be added the cost 
of providing and maintaining relay stations, with the neces 
sary equipment and staff. It may be stated as a broad 
proposition that a loaded circuit of a given transmission 
efficiency may be provided by a relatively large quanti 
of copper and a relatively small quantity of loading coils, ur, 
conversely, within known limits, by a less quantity vi 
copper and more loading coils. The engineering problem 
consists in providing the required efficiency at the cheapest 
cost. Similarly with relay stations; the more of these we 
provide the less the amount of copper and coils which itis 
necessary to put into the loaded circuits for a given overal 
transmission efficiencv, and vice versa ; but there is a point 
bevond which it is cheaper to provide loaded conductors than 
relay stations. The ultimate object is to find that combina: 
tion which, for a given number of years, gives the required 
overall efficiency at the most economical cost. This is 
merely one example of many problems which require 
solution. 

The design and calculation of such a system involves 
engineering problems of great complexity, as may be «en 
from the details given in the paper. The ultimate result, 
however, should be a system of greater efficiency and 
stability than апу provided in the past. 


— 


Questions and Answers by Practical Mes. 


RULES. 

QUESTIONS : We invite our readers to send us questions, ferably on technics! — 
problems that have arisen in actual ione. МАА ts connie а: 
su ficient interest to our readers will ei : 
&pondents " or replies will be invited from our readers. One shilling will be pod. , | 
for the question which we select for competitive replies in this colums 

ANSWERS: A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5a. for the one we select as second best. Іп judging the repliss, 
importance will be attached to clearness and conciseness, as well as eccurtcy. The 
Editor reserves the right to make no award, or to accept only one reply, if, in kis 

nion, the answers received do not possess sufficient merit. Compditon deri _ 
the return of their manuscripts, if unaccepted, should enclose stamped айй 


envelope. 

Write on one side of the paper only, and if diagrams are sent, drew them om à 
separate sheet of paper attac to the manuscript. Competitors may edo с. 
пот de plume," but, both in the case of questions and answers, the competitori 
real name and address must be sent with the manuscript as a guarantee of good foti 
2 е will be entered into with regard to successful replies. The Ег! 

SON 18 final. 
, Commencing with Question No. 101, а Diploma of Merit will be awarded t^ ts 
sız competitors who win the first or second prize the most times during the пеп trex 


e яс» 


The words '* Questions and Answers” or “Q” and 4” should d 
ine tog defi hand. corner of all laore ininda for Use (йил. „= E 
QuEsTION No. 143. s 


] am told that it often takes days, and sometime à 
week, to run a new turbo-generator up to full speed. Ca 
any reader tell me why this should be?—"* Sus.” 


QUESTION No. 144. 
Can any reader give me a complete list of tools requin 
for a fairly large armature winding shop? We have (5 
laid on and electric power. — * WINDER.” 


(Replies to Questions Nos. 143 and 144 must be reca 
not later than July 29, 1922.) 


ер 


Answers to Questions. 


QUESTION NO. 136. 

I desire to make a former for a то h.p. direct curred 
motor. The armature is wave wound, four pole, 460 vits 
J would appreciate the assistance of your readers.~ 
'* WINDER.” | 

REPLIES TO QUESTION No. 136, 

The first prize (10s.) has been awarded to **Coil" for the 
following replv :— 

The design of formers for armature coils is a ven e 
pensive item, especially if one has not had a considerable 
amount of experience in the construction of many diflerat 
tvpes of armature coils. | 

As (ar as the size of wire is concerned, one canner d 
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hetter than to replace the old wire with wire of the same 
iToss-sectional area. and cotton covering. This may prevent 
trouble which тау be. experienced. through too much or 
too little insulation in the armature slots later on. 

In the question the motor is то h.p. at 460 volts. The 
amount of current will, therefore, be between sixteen and 
seventeen amperes. Now, the amount of current through 
cach conductor will depend upon the method of winding the 
armature, [n а four-pole machine а lap-wound armature 
will have as many paths through the armature. Hence a 
Inde over four amperes will be flowing. through each con- 
ductor, If the armature is wave-wound, then the two paths 
will carry a little over eight amperes each. > Assuming the 
latter to be the case, then 12 s.w.g. copper wire will meet 
te case, since this will carry 8,495 amperes at 1,000 
amperes per square inch. 

In the following few lines T will endeavour to describe 
i method of former design which [ have found to be verv 
satisfactory. This former may be used for several types 
a coils, the only alteration necessary will be a piece of 
wood, the diameter of which will control the coil pitch, 
and the height of the “tops and bottoms." 

In Fig. 1 E show an ordinary workshop bench, upon which 
à piece of board, B, is placed. The centre of the board 
rovers a row of holes. The size of the board governs the 
width of the coil, or slot pitch, and the pegs govern the 
hneth of the coil. From this it will be seen that if we 


ме boards of various lengths and widths we can, bv 
"Uns different holes for the pegs, make the coil almost 
^ ка. The wires аге placed under a clip, Cl, at 
iting, then round the peg and into a groove on the side 
В, and so on. 

Fig. 2 illustrates the side of the board and the position 
(бе pegs. rhe groove is also clearly seen. The width 
the groove depends upon the size of the wires and their 
vering, The depth of the groove will depend upon the 
inber of turns it is desired to place in the coil. 

When the desired number of turns have been placed on 
‘former, а few pieces of thin string will, if tied round 
" complete coil, hold the turns in position. 

| would advise “Winder” to carefully study the old coils 
tikes from the armature. In this way he will master 
me of the intricacies of the original coil. That is, it тау 
the necessary to make the new coil exactly the same 
ape as the old one. This will make the construction of 
€ groove in the board much more simple. After all, all 
at has to be considered is the correct height of the tops 
bottoms of the coils. A great deal of the fancv work 
d trimming is not necessary at all. If “Winder” will 
"|l me a sketch of his armature with the slot pitch of the 
ll, number of slots, diameter of armature, and number of 
mmutator segments, I will send him the full details 


г the construction. of his former, together with the pro- | (INc.) FOR 1921. 352 рр. ( 
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gression of connections to the commutator for either a lap 
ог а Wave winding.—" Coi.” ' 


No second award is made, 


NOTE :—.\ number of replies Sent in, in reply to the above 
question, were not very clear. Although typewritten replies 
are not essential, it is necessary that the handwriting should 
be so legible that it may be easily read. This is not always 
the case. Again, the diagrams should be carefully drawn. 
lt can be readily understood that it is not fair to competi- 
tors if our Competition Editor were to alter a single word 
of a reply, tiwough this word not being legible. Every 
prize-winning reply is printed word for word as it is received 
but the drawings are re-drawn when necessary to suit our 
columns. The object of this competition is to give the 
querists the benefit of the experience of other readers. it 
is therefore. regrettable that second. prizes. should. not be 
awarded merely because good efforts are not. clear. The 
Editor, ELECTRICITY. 


Reviews of Books, &c. 


[Books noticed in this column will be sent from ELec- 
TRICITY Office to any part of the world, for the published 
price, plus ten per cent. for postage (minimum 2d.), and 
orders will be appreciated.) 


ELEMENTARY DETERMINANTS FoR ELECTRICAL ENGINEERS. 
Bv Herbert P. Few. лоо pp. (Rentell. 4s. net).—This is 
an excellent little work on the subject of determinants, and 
should prove of much use to all those desiring à knowledge 
of this particular branch of algebra. Perhaps, for the sake 
of those who have forgotten, we should state that the 
determinant is a device by means of which we can quickly 
solve a number of simultaneous linear equations, such as 
occur in connection with the currents and voltage drops in 
an electrical network, Although they are to be found in 
the standard text books. on algebra, these books generally 
leave the student with the impression that the determinant 
is a fascinating kind of mental gymnastics without anv 
particular value in practical problems. The mains engineer 
knows that this idea is quite wrong, and the book under 
review will be of particular service to him. Many years 
ago, when he had occasion to brush up his knowledge of 
the subject, the reviewer found that he had to evolve for 
himself, from the various properties explained in the text- 
books, a simpie routine for quicklv and certainly evaluating 
a determinant. Mr. Few has now stated. such rules very 
clearly and there is no excuse for апу engineer or student 
neglecting to emplov determinants in those cases where they 
are of real service, such as in calculations of distributing 
networks. 

After explaining the laws governing determinants and the 
methods of transforming and evaluating them, the author 
applies these principles to a large number of electrical prob- 
lems, such as the Wheatstone bridge in its тапу applica- 
tions, duplex telegraph circuits, telephone exchange tie-lines, 
power networks, coupled radio circuits, and interference be. 
tween adjacent pairs in a multiple telephone cable. Many 
numerical examples are completely worked out, and there 
are numerous problems for exercise. For most of this we 
have nothing but praise. But perhaps we should warn the 
enthusiastic student that there are cases in which simple 
algebra is to be preferred. Thus, three pages of deter- 
niinants are devoted to Mance's battery test. If the values 
of the currents are not required, but only a proof of the 
balance condition, less than a dozen lines of algebra will 


suffice. We de not like the introductory “tentative defini- 
tion" of the determinant. Jt is too vague, |n several 


places we are told that “the determinant of x’ is some. 
thing which is not a determinant at all, but the quotient of 
two determinants. We hope that the author will remove 
these slight blemishes in the next edition, which is certain 
to be wanted soon. 


эк RAILWAY SIGNAL ENGINEERS 


PROCEEDINGS OF THE INST. c 
7s, 6d.).—During the 1921 ses- 
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sion a number of important papers were read before the 
Inst. of Railway Signal Engineers, and these together with 
the discussions, are to be found in the volume under re- 
view. For example, there. was the paper by Mr. D. C. 
Gall on ** Fundamental Calculations of A.C. Track Circuit," 
a very important paper by Mr. W. 5. Roberts on '' Some 
Recent Developments of Token Working on Single Line 
Railwavs," and papers by Mr. W. J. 'Thorrowgood on 
* Magnetic Storms: Their Effects Upon Railway Signal 
and Telegraph Apparatus," and on ** Some Problems of 
Automatic ‘Train Control," while Mr. A. E. ‘Tattersall 
attacked the problem of '' Three-Position Signalling.” In 
addition there are reports of resumed discussions on pre- 
vious papers and a full record of the activities of the 
Institution as well as a list of members. 


NEW BOOKS RECEIVED. 

* Ref. A/SI : Directions for the Study of Electrical Insulating 
Papers (Untreated) for purposes other than the Manufacture 
of Cables." 7s. 6d. net. 

“ Ref. B/Sl: Directions for the Study of Hard Composite 
Dielectrics (Insulating Materials)." 6s. net. 

" Magnetism and Electricity." Part I. By William Staton, 
B.Sc. Cr. 8vo, 169 pp. 150 illustrations. 25. net. 


Various Items. 
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Service Notes.— Recruiting is dull for the electric services of 
both Navy and Army. The reductions are prejudicially 
affecting it. 

$.8. “Volendam.” —This-ship, launched at Messrs. Harl and and 
Wolft's yard, on the Clyde, the 5th inst., is for the Holland- 
Amerika line. The hull is divided into numerous water-tight 
compartments, the doors of which are clectrically operated 
from the bridge. The nine cargo winches—over the nine holds-— 
are driven bv electric power, as are also the boat derricks, 7: лаіаѕѕ 
warping capstans, steering gcar and ventilating fans on separate 
motors. A well devised scheme of mechanical ventilation by 
electric fans supplying warm or atmospheric air through trunks 
is a feature of the public rooms, state-rooms and the officers’ 
and crew’s accommodations. The main condensers—two-flow 
tvpe—are electrically controlled. . 

Swedish ‘Economic Review.’’—The issue for the second 
quarter of 1922 1s Now available. The pamphlet, which is an 
abridged edition in English of a quarterly revi2w of the economic 
conditions in Sweden published by the Swedish B.O.T. in 
collaboration with economic experts, contains, besides a general 
survey of the present economic position in Sweden, detailed 
accounts of the more important branches of Swedish industry 
as well as shipping and banking. The number of tables and 
maps in this issuc has been increased in orter to facilitate the 
study of the publication in question. It emanates from the 
offices of the Swedish Consulate-General Bank Chambers, 
329, High Holborn, W.C. I. 

Electric Railway Contracts.—The important contract placed 
by the Japanese Govt. with the Dick Kerr Works, of the 
English Electric Co., Ltd., as recently announced, is one of 
many orders placed with this firm for railway electrification in 
different parts of the world. The Midi Railway of France have 
begun the clectrification of 2,500 km. of line, to be carried out 
over a period of то years. The contract has been awarded the 
French associates of the English Electric Coy, and the electrical 
equipment, both for power stations, sub-sections, locomotives 
and motor coaches, is being manufactured to the designs of the 
Coy., partly in France and partly in Preston. The contract 
for the electrification of the Arthur’s Pass section of the Midland 
Railway of NewZealandwas given by-the New Zealand Govt. to 
the Coy., and the locomotives and other plant required are now 
nearing completion at Preston. Amongst other important 
railway contracts being carried out at the Dick Kerr Works 
are contracts for two locomotives for the Imperial Govt. Railways 
of Japan, -and for motor coach equipments for the Cataluna 
Railways in Spain and for the Nagoya and Ome Railways in 
Japan. In other branches of their business the English Electric 
Co. have also recently obtained a number of important orders. 
Amongst them may be mentioned three 6,000 kw turbo-alter- 
nator sets, condensers, etc., for the Formby power house of the 
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Automatic Telephones in Australia.—Tenders are required 
by October 17 for an automatic telephone exchange at Ast 
and North Melbourne, Victoria. | 

Utilising the Tides.—The Sunderland Corporation are to 


investigate the possibility of utilising the tides on the Rivu 


Wear for the generation of electricity. 

Motor for Sale.—Mr. Lake, of 44-47, Devonshire Street, 
W.C.r, has for sale a 15 h.p. A.C. motor as per particular 
given in a small prepaid advert. Also a large supply of armourued 
telephone cables and new electric cable ; good quality and 
specially low prices. ^" 

East Midlands Electricity Distribution. Owing to negotiation: 
being still in progress between the Conference of Municipa 
Electrical Undertakers and the principal parties who lodged 
objections to the proposed scheme, the local Inquiry fixed iu 
July rr was not held A new date is to be fixed. 

American Radio Journal.—This is the title of a recerth 
issued bi-monthly trade journal published in New York. 1 
appears to beina very healthy condition and reflects the great 
wircless and broadcasting boom in the States We are gii 
we do not reside there, however. 

Preston.— Ihe T.C. have been recommerded to accept th 
following tenders for the supply of plant for the new делегата 
station: The English Electric Co., Ltd., for turbo-generaie:, 
condensers, etc, ; Babcock and Wilcox, Ltd., for boilers, steam 
and fced pipes, and feed pumps; the Metropolitan-Vicker: 
Electrical Co., Ltd., for switchgear and battery, etc. The 
aggregate cost exceeds £248,500. | 

Stepney.— The Spearing Boiler Co., Ltd., have been successful 
in securing the contract for a complete Boiler House equipment, 
consisting of three boilers, cach of a normal evaporation n 
50,000 lbs., together with Ferguson superheaters, economiser 
mechanical stokers, induced draught plant, chimmeys, stam, 
feed and other pipework, and ash handling plant for the 5tep'ey 
Borough Electricity Department. 

Tenders Accepted.—English Electric & Siemens Supplies 
Limited, of 38 and 39, Upper Thames Street, London. [6.4 
have received a contract for the supply of Siemens Britannia 
Metal Filamert Lamps for 6 months to the Booth Steam Ship 
Company. They have also received a notification from the 
Great Northern Railway Company, that their tender has been 
accepted by them for the supply of Siemens Britannia Lamps 
for Train. Lighting. 

Wedding.—A marriage was solemnised at St. Mary's Parish 
Church, Stafford, on the r4th inst., between Mr. J. W. klhett. 
B.Sc., A.M.LE.E. (District Superintendent, Сага, for tr 
Edison Swan Electric Co.), only son of Mr. and Mrs. J. * 
Elliott of '' Penlee," Enfield Highway, and Miss Nora E 
Cooper, elder daughter of Mr. and Mrs. Е. E. Cooper, of Stanom. 
The bride was given away bv her father, апа was аїїегаса W 
three bridesmaids—Miss Elliott, Miss Vera Cooper ard Mm 
Hovers, whilst the bridegroom was supported by Eng. h: 
Comdr. Williams. A reception was held at the Station Hie 
Statford, after which Mr. and Mrs. Elliott left for Come, 


where the honeymoon will be spent. 
(Sipe тте EE 


— 


PILLARLESS ELECTRIC SAFETY LAMPS. 
The’ experimental work on “ pillarless” electric si^ 
lamps which has been conducted. by the Miners’ Laro 
Committee during the past two years has recently reach 
a stage at which the Committee have felt justified. in rec t- 
mending to the Secretary for Mines that electric Гап e 
this type should be accepted for test with a view to ther 
approval under Section 33 of the Coal Mines Act, 1911, 107 
use in mines. 

The Secretary for Mines has approved this recommend 
tion and he accordingly announces that electric lamps 7 
general use which are of satisfactory design without Bd 
pillars will in future be accepted for the official test 17 
the same manner as other types of electric. safety lanw- 
Lamps with a working voltage of over 2.0 must be fiue! 
with a contrivance for interrupting the current automatic: 
in the event of breakage of the well-ylass. 

The object of the piliarless lamp is to avoid not or^ 
the loss of light which results from the presence of fen 
or five brass pillars surrounding the glass, but also the 
alternate zones of light and darkness produced by thr 
pillars irritating: the eye and, possibly, aggravating or eves 
contributing towards causing miners’ nystagms. 
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A DETECTOR AND AMPLIFIER UNIT FOR THE 
RECEPTION OF BROADCAST TRANSMISSIONS. 


It is proposed in the following article to describe a 
simple detector and amplifier unit for use with the 
tuning panel which was recently described in these 
columns. The article we refer to did not go into all 
details, as it was considered that readers of 
ELECTRICITY would be able to modify the details to suit 
themselves. The following article purposely avoids 
details for this same reason, and even the general 
arrangement of the apparatus need not be adhered to. 

The Postmaster-General only grants licences for the 
reception of broadcast transmissions on the distinct 
understanding that there shall be no valve oscillation. 
It is, therefore, against the conditions of the licence if 


as 


reaction circuits which produce such valve oscillation 
are used. 

Fig. 1 
posed panel. 
three valves are 


shows a diagram of connections of the pro- 
From this diagram it will be seen that 
used—the first as a detector, and the 
as low frequency amplifers, as they are 
called. The detector valve its own 
filament resistance, and the note magnifier 


two 
sometimes 
separate 


second 
has 


valves are both controlled from another filament 
resistance. 
Fig. 2 shows a plan view of the complete panel, the 


first valve on the left-hand side being the detector 
valve, the other two the note magnifiers. The two ter- 
minals to which the tuning panel is connected are 
marked “Grid” and “Filament,” in order to corre- 
spond with the “Grid” and “Filament " terminals on 
the tuning panel The two terminals on the bottom 
left-hand corner marked “R” are not used in the 
present arrangement, but may be fitted to the panel, 
as later on we shall describe the connections to these 
two terminals in order that a reaction circuit may be 
used bv those whose experimental receiving licence 
permits of its use. 

Telephone terminals are fitted at the bottom of the 
panel, and the two pairs of terminals on the right-hand 
side are for the low-tension and high-tension battery 
connections. The overall size of the panel used on the 
experimental set was 12 in. long by g in. wide, and 
the case was made slightly smaller in order that the 
panel, which has rounded edges, may overlap slightly 


all round. The case was 4 in. deep, inside measure- 
ment. 

The ebonite panel had both surfaces carefully 
rubbed down with fine emery рарег and oil, in order 


to remove the skin on the ebonite sheet to prevent the 
surface acting as a leakage path between the various 
high-tension connections 

Polished ebonite valve holders were used, of the type 


having fillets or barriers, top and bottom, between the 


Fig. 1. 
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various contact sockets, as this is again an advantage, 
particularly to maintain a good insulation on the con- 
nections to the grids of the valves. The filament re- 
sistances were the usual standard back-of-panel type 
with “off” positions, so that they can be used to 
break the filament lighting circuits. Two inter-valve 
low-frequency transformers are used, and preference 
was given to the type totally enclosed їп an iron case, 
us the screening effect of this prevents any stray 
magnetic field from one transformer affecting the other 
transformers or other parts of the set. The iron cases 
of the transformers are earthed, and it is astonishing 
how beautifully quiet the arrangement 15 in operation, 
being frce from the parasitic noises which are some- 
times troublesome with low-frequency amplification. 
The transformers are mounted on the under side of 
the ebonite panel, and this position makes it casy to 
carry out the internal connections when the panel is 
inverted, as all the transformer terminals are then 
readily accessible. 


DETECTOR VALVE 


DETECTOR VALVE — 
RESISTANCE 


INTERVALVE 


INTERVALVE 


together between two ebonite plates. In all cases the 
micas should be cut to such a size that the edges over- 
lap the copper foils bv at least тє in. all round. 
Fig. 3 shows the suggested size and shape of the foil 
and mica. 

The grid leak can be made in any of the usual ways 
—say, by joining two screws spaced about 1} in, арап 
in a picce of ebonite by a pencil line—but for quiet and 
satisfactory action it is better to purchase the grid 
leak from the suppliers of the valve. The writer has 
made many grid leaks at different times, and, in view 
of his experience, always recommends that the grid 
leaks should be purchased. 

The valves were chosen chiefly for the reason that 
they only require a 4-volt accumulator for the filament 
lighting, and a high-tension battery of about зо volts 
for the plate circuits. Also, the fact that these valves 
having vertical filaments (that is, of course, when the 
panel stands on the table and the valves themselves are 
vertical), there is far less likelihood of the filaments 


Т) 


NOTE MAGNIFIER VALVE 


NoeTe MAG VALVE 
RESISTANCE 
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Fog. 
Fig, e. 


The valves used were “ ORA" valves, and the 
necessary grid leak and condenser for the detector 
valve should be purchased with the valve in order to 
be quite sure that the best results are obtained. — Thev 
can be made up if necessary. | 

A suitable condenser would consist of a total of 
three thin copper foils, in. wide and approximately 
two-thousands of an inch thick, one foil forming one 
side of the condenser, the other two foils the other 
side. The foils should overlap by 1 in. to 3 in., and 
they should be separated with mica plates approxi- 
mately two-thousandths of an inch thick. Two plates 
of mica should be put one on each side of the arrange- 
ment of foils and micas, and the whole clamped 


sagging and touching the grid. This is a trouble 
which quite often occurs with valves having hori- 
zontally arranged interiors. 

The internal wiring was carried out with 16-gauge 
tinned copper wire, and all joints were soldered. Even 
on the terminals where nuts and washers were fitted, 
these were only used to fix the terminals tightly to the 
panel, the connecting wires being soldered to the ends 
of the terminal stems. If the soldering is properly 
done the best possible connection is obtained, and 
noises in the telephones, often produced by bad con- 
nections, are prevented, The connecting wires are net 
covered in any way, the bare wire only being used, as 
uothing can beat bare wire connections, providing they 
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are suitably spaced. If a 10-gauge wire is used, all 
the connections can be made self-supporting, and 
arranged in such a manner that there is plenty of 
clearance between them, and so that they cannot 
accidentally touch or short circuit. If necessary, they 
can be painted, and distinctive colours may be used. 
It will be noticed that a telephone transformer is shown 
inthe diagram. It is done in order that low-resistance 
telephones may be used. This, however, is not neces- 
sery, and high-resistance telephones may be substi- 
tuted, these being connected in the circuit in the 
position at present occupied by the telephone trans- 
former high-resistance winding. It is the use of the 
comparatively low 3o-volt high-tension battery that 
makes it possible to use high-resistance telephones with 
very little fear of breakdown. For the same reason— 
namely, the low Н.Т. voltage---there is little likelihood 
of shocks being reccived. from the high-resistance 
telephones. | 
Certainly the omission of the telephone transformer 
and the use of high-resistance telephones cheapens the 


cost of the set. 
MEA 55% | 
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Fig. 5. 


It is advisable, before making the connections per- 
manent, to make temporary connections and test the 
panel out throughly. If no signals at all are heard, 
make quite sure that the high-tension battery is con- 
icted up the right way round—that is, with the posi- 
live pole leading to the plates of the valves. Assum- 
ing the set to be working, change over the low-tension 
battery connections, and note in which position the 
the best signals are obtained. 

Uf whistling or howling occurs in the telephones, try 
changing over the connections to the primary side of 
оле of the inter-valve transformers. This will usually 
prevent howling. 

If the diagram Fig. 1 be referred to it will be 
scen that a fixed condenser is shown across the primary 
uf the first transformer. This may not be necessary, and 
it is possible that stronger signals may be obtained if 
the condenser is not used. It depends very largely 
"pon the transformer. It is advisable to use a smal 
condenser across the primary of the first transformer 
m erder to by-pass the high frequency current. to 
Which the transformer primary winding acts as a highly 
inductive choke. Sometimes, however, the self- 
Capacity of this winding may be high enough to pass 


the high-frequency currents referred to. If, after 
changing over the primary connections of one of the 
transformers, the howling still persists, try a con- 
denser as described for the prid leak condenser across 
the primary of the first translormer, and, if howling 
still continues, it may be a sign that this condenser is 
not quite large enough and experiments may be made, 
increasing its capacity by a plate at a time. — Thus, 
however, should only be done after you are satisfied 
that the trouble is not due to any other cause, such аз 
a broken connection anywhere on the set, as an open 
circuit їп many places will result in a terrific noise an 
the telephones, which may vary between a howl and 
an intense humming noise. 

In operating the panel, if the valves and batteries 
as referred to are used, it will be found that the valves 
work best with practically all the resistance cut out of 
circuit. The best operating point is found by experi- 
ment. It should be remembered that using the fila- 
ment regulators to switch-out the valves ensures the 
filaments being lit more or less gradually when switch- 
ing оп. This prevents the valve filaments from having 
the full battery voltage suddenly switched on to them, 
and they are less likely to burn out in consequence. 

The terminals marked “R " (Fig. 2) have purposely 
not been referred to, because at a later date it is pro- 
posed to describe how the connections may be altered 
slightly and the panel used with a tuning arrangement 
embodying a reaction circuit, as by such means the 
received signals may be regenerated and strengthened 
and continuous-wave telegraphy тау be received. If 
the panel is arranged and connected in the manner 
described above, it is suitable for receiving spark and 
telephony, and the amplification should be sufficient to 
produce excellent results from broadcast stations on a 
loud-speaker telephone. 

The two condensers shown dotted in the diagram 
Fig. 1 will be described later. 


BIRKENHEAD CORPORATION ELECTRICITY 
SUPPLY. 


INSTALLATIONS ON THE DEFERRED PAYMENT 
SYSTEM. 
e 

The following particulars of the Birkenhead deferred 
payment system of wiring have been sent us by the 
Е. О.А. and should prove of interest. 

The system will only apply to private houses апа 
shops, the total expenditure being limited in each case 
to £50, including the cost of the service linc. 

The amount ts repayable within four years, by sixteen 
quarterly payments, and during this period any ordinary 
repairs required will be carried out by the Corp. 

The first lamps only will be supplied by the Corp., but ` 
no renewals of worn-out lamps, and no replacement of 
broken lamps or glassware, nor replacement of damage 
caused through carelessness or neglect, will be pro- 
vided. 

The installations would be complete to a plain drop 
fitting with metal filament lamp and opal or plain glass 
shade. If anything more elaborate is required it would 
have to be paid for. 

The service line always remains the property of the 
Corp. 

It is proposed to carry out the work to, tender and 
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specification, and the work would be let out to соп- 
tractors. Therefore, it will not inierfere with the trades- 
men in the town, but will accelerate the universal use 
of electricity. 

Tenants requiring installations must arrange through 
their landlord. 

The present price of electrical energy for lighting in 
the borough is 61d. per unit. 

When houses are to be redecórated, it is advisable 
for owners to consider the advisability of installing 
electric light, as thcy will thereby save in the future 
cost of redecorating. 


= 


ELECTRIC LIGHTING IN THE NEW, OFFICES 
OF MESSRS. FURNESS, WITHY AND CO., LTD. 


A feature of the well-equipped, up-to-date building 
known as Furness House, Leadenhall Street, is the 
arrangement of the electric lighting. Each room is 
equipped with fittings designed and manufactured 
for these premises by the General Electric Co., Ltd. 
Not only are these fittings so proportioned and dis- 


persed as to give adequate and uniform illumination of 
a pleasing quality, but the decorative design is in 
harmony with the architecture and decoration of the 
surroundings. 


Fic. 1.—ONE OF THE ENTRANCES. 


Each of the two entrances (in Leadenhall Street and 
Fenchurch Strect respectively) has a massive cast 
bronze lantern. One of these is shown in Fig. т. In 
the spacious main hall (Figr. 2) the fittings are of the 
bowl type, with “Equiluxo” glassware, and have an 
outside diameter of 4o in. and are suspended with 
rods of considerable length. They are designed for 
ease of access for cleaning and rclamping, and to 
this end the lower band, which carries the " Equiluxo " 


ELECTRICITY. 


JULY 28, 1922 


dish, is hinged, while doors are provided in alternate 
panels of the upper portion. There are thirty-three of 
these fittings in all. The board room is illuminated 
by three 12-light electroliers in the Georgian manner, 
equipped with satin-finished and cut-glass shades, 
while the chairman's room is provided with a pendant 
of simple form decorated in Adami style. As typists 
usually. prefer well-shaded local lights, each desk in 
the typists' room has its individual counter-balanced 
pendant with a deep green and white opal shade. 
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‘THe Main HALL. 


The general construction of the fittings throughout 
is heavy cast bronze metal work, the glassware bung 
principally “ Equiluxo." A suite of offices occupied by 
Houlden Bros. is equipped throughout with simple but 
refined fixtures consisting of a cast band with rod 
suspension and “Superlux " hemispheres. 

Messrs. Pinching and Walton, Ltd., of 52, Cannon 
Street, E.C.4, were the contractors for the elc trical 
installation. 


Answers to Correspondents. 


5. Н. Morris (Cotham, Bristol).—If you will study the 
first prize-winner's reply in our Questions and Answers 
competition, No. 136, vou will find the details necessary to 
make your former. This competition is run to enable our 
readers to have the benefit of the experience of others. 


F.T.C. Old Students’ Association.—Old Students of Finsbury 
Technical College will be interested to know that a medal, 
known as the Wallis-Jones Medal, will be presented for what 
is judged to be the best original paper read or published during 
the period from July 1, 1919, to June 30, 1922. The next 
award is for a ' Mechanical" paper, and copies should reach 
the Hon. Sec., Mr. H. P. Guy, at 74, Silver Street, Edmonton, 
N.18, by Sept. 30. next. In 1923 the award will be for à 
“ Chemical," and in 1924 for an “ Electrical " paper. 

The Story of the Fan.—The Electrical Development Assoc. 
Inc. (15, Savoy Street, Strand, W.C.2), have just produced à 
very artistic black-and-white folder. '' Electricity's Direct 
Ancestors— The Story of the Fan." The letterpress, besides 
being interesting is well written, while the two illustrations are 
examples of fine artistic skill. As a result the leaflet is bound 
to attract attention and be read through. Copies can be 
obtained by the trade from the E.D.A. on application. 
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IN THE COUNTRY HOUSE. 


Country home', clubs, hotels, etc., in isolated places can 
have all the comforts of Electric Light and Power from 
small, self-con'ained plants 


We 


ftm. 
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The battery carries the bur.en of the load on these plaints. 
It is the heart, th» vitals, the mainstay of the whole system. 


Get the right battery first time. Chloride batteries are 
specially designed for this work. The largest factory in the 
kingdom making Storage Batteries only, and the widest 
organisation for the care of batteries in service is at the 
back of every Chloride battery sold. 
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ADOPT THE BEST PRACTICE 2 


BY INSTALLING 


HIGH EFFICIENCY 
LONG LIFE 
EASY TO MAINTAIN. 


LOW COST OF UPKEEP 
STEADY LIGHTING 


FREEDOM FROM 
BREAKDOWN. 
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Hart Batteries have distinct advantages over all 
other makes. The superiority of Hart Cells 
is responsible for their extensive use in 
central Stations, Private Installa- 
tions and general purposes 
of all kinds 


HART ACCUMULATOR CO. 
MARSHGATE LANE, STRATFORD. LONDON. E.15. 
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BELFAST .. „, 41, Chichester Street. MANCHESTER ‚„. 4, Victoria Bridge. 
BIRMINGHAM .. 174, Corporation Street. WESTMINSTER .. 36, Victoria St., S.W.r. 
BRISTOL .. .. 37, Victoria Street. York EA .. 6, Bridge Street, 
GLASGOW .. 107, Wel'ington Street. 


The Union Trade Mark 


, А x is a familiar device to all 
Fuller's Cylindrical Slide Rule, і who айе oàbis. “Ts tx 
equal to Straight Slide Rule TT dicates cable of the highest 


БОО inches long. p D UE A quality. It should also be 


JOHN OAKEY & SONS. LTD. 


MANUFACTURERS OF 


EMERY, EMERY CLOTH, EMERY PAPER, 


CABINET GLASS PAPER, GLASS CLOTH, 
BLACK LEAD, PUMICE, CROCUS, TRIPOLI, 


Union Cable will bear the 
hall mark of C.M.A. 


ROUGE, "&c. 1 
ye 6 1 : » | | AIR-SPACE 
Oakey’s “ Flexible Twilled” Emery Cloth. | [UNION CABLE CT 
Fer Engineers, Sewing Machine, Lock and Scale Makers, and all purposes where Dagenham y) 
great STRENGTH, DURABILITY and PERFEOT FLEXIBILITY are required. S 


FLINT & GARNET PAPER IN ROLLS, 


50 yards long by 18 in., 20 im., 24 in., 30 in., 36 in., 40 in., 42 in., & 43 in., wide. 


í WELLINGTON ”?” EMERY WHEELS.. 


WELLINGTON EMERY AND BLACK LEAD MILLS, LONDON, S.E. L 
ALL BRITISH MADE. 
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TO OUR READERS. 


RLECTRIOITY is published every Friday, and, if ordered, Is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. It 
has а very large sale throughout the United Kingdom, as well as 
in the British Colonies and Abroad. 

Questions to which an answer is required must be accompanied by a 
id. stamp for reply. When considered of sufficient interest, tbe answer 
will prebably appear in the paper. Я 

The Bditor does not hold himself responsible for ns expressed by 
individual eentributore, вог does he necessarily tify himself with 
thelr views. 

New advertisements for the displayed columns and alterations to 
existing ones must reach the publishing office not later than 
the first pest Tuesda morning, in order to b» in time for the 
issue of the following Friday. This is important. Rate quoted on appli- 
cation. Subscription : 17a. 6d. a year, 93. half-year, 48. 6d. & quarter in 
advance, postage prepaid in the United Kingdom and abroad. 

All remittances payable to the Publishers, 8. RBENTELL AND CO., LTD 
36-39, Maiden Lane, London, W.C.2. ‘lelephone, No. 2460 Gerrard. 


Current Topics. 


It is gratifying to note that at long last the Post- 
master-General has appointed a separate Controller of 
Telegraphs and Telephones as dis- 
tinct from the Postal, Treasury, and 
Savings Bank sections of the Post 
Office. The choice of a suitable man would appear a 
happy one, as Mr. R. A. Dalzell has had many ycars of 
experience in telephone administration, both with the 
Post Office. and in earlier years with the now defunct 
National Telephone Company. The creation of this 
new office and subsequent statements alleged to have 
been made by the new Controller aptly indicate the 
urgency of such a change, for only a few weeks back 
Mr. Kellaway himself pronounced against automatic 
telephones in a speech on the floor of the House, and 
stated that even in America ** jaws" were preferred 
to mechanism for setting up and taking down telephone 
connections. 


A Sane Policy. 


+ 


In direct contrast to this ‘official pronouncement, 
which, as I pointed out at the time, is directly opposed 
to facts, the new head of the Telephone Service, Mr. 
Dalzell, is credited with the announcement that auto- 
matic telephony is being rapidly developed, and that in 
his opinion the future of telephony lies largely in that 
direction, ‘There will always remain exceptional 
cases where manual operation will be necessary,” 
added Mr. Dalzell, ** but I hope to see the automatic 
telephoning of London commenced in my time, 
although it will be many vears before such a scheme 
can be completed.’ These unfortunate coincidences, 
where two such influential officers flatly contradict one 
another within such a short term, only serve to illus- 
trate the great need for the telephone reforms which it 
s hoped Mr. Dalzell’s appointment will expedite. 
Whilst automatic telephony is making rapid headway in 
almost every other part of the globe, it has lagged 
sadly behind in this country, where it was first intro- 
duced as far back as 1911. | 


In many localities the public have clamoured for 
iutomatic telephones, as instance Bolton, which has 
conducted a very vigorous campaign towards that end 
lor some considerable time past, only to be saddled 
with à new manual exchange which Bolton telephone 
Subscribers will presumably have to do their best to 
Wear out before their chance comes round again. If 
а community is generally satisfied that a modern inno- 
vation such as automatic telephones is to its ultimate 


advantage, surely as taxpayers the local telephone sub- - 


scribers arc entitled to some voice in the matter. The 
trouble is that those provincial towns which already 
enjoy automatic services are so well satisfied with the 
change that the роса news spreads and creates still 
greater dissatisfaction with the Gbsolescent systems 
in vogue elsewhere. By their dilatoriness in developing 
automatic telephony the Post Осе have only manu- 
factured an aggravating rod for their official backs. 


Another unconcious argument in favour of auto- 
matics was voiced by Mr. Kellaway himself only а few 
days ago. He stated “Ме are within measurable dis- 
tance of seeing every village connected by telephone. 
Since May rst," he added, ** 662 rural party lines (each 
used by several people) have been installed and 151 call 
offices opened in rural districts. Of 3,110. telephone 
exchanges in the country, бо per cent. were rural." 
Although he probably did not realise it at: the time, 
Mr. Kellaway was advancing one of the strongest 
possible arguments in. favour of automatic telephone 
development by this statement. The telephoning of 
rural districts on economic lines has been one of the 
most difficult problems which the department has had 
to face, on account of the proportionately increased 
operating expenses. | 

a 

It obviously costs a good deal more for operators per 
1,000 rural lines than in cities, where the trate is 
comparatively heavy and individual operators can carry 
a more or less constant load at the switehboard. In 
rural districts the traffic is necessarily intermittent. and 
variable as to its “ busy hour," necessitating: special 
arrangements for operating at the smaller. outlying 
local exchanges. In America, where rural telephony 
has been long since developed far in advance of our 
activities at home, the problem of operating costs has 
been effectively solved by the introduction of the Com- 
munity Automatic Exchange, a self-contained auto- 
matic exchange which caters for all the special rural 
services, party line, trunk, and local, without human 
agency, and can literally. be left to look after itself. 
Occasional maintenance visits, about once a week, are 
paid by telephone inspectors from the nearest manual 
exchange, which may be some miles away. The Com- 
munitv Automatic Exchange has solved the problem of 
operating costs for rural telephone service in America, 
and is equally capable of providing a solution of the 
same problem in this country. It is up to Mr. Dalzell 
to get ahead with the conversion of a portion, at all 
events, of that “© бо per cent. of rural exchanges," and 
save the taxpayers’ money now spent uneconomteally 
m operators! wages. 


By its public-spirited act in arranging for the con- 
tinuance of the popular Dutch concerts and the exten- 
sion of the range of transmission, the 
Daily Mail has undoubtedly scored а 
point and once more provided an 
object lesson on the results of oficial dilatoriness. For 
weeks the Post Office and the firms interested in the 
new broadcasting scheme have паше in contro- 
versy over the mode of procedure, and the pubhe had 
begun to lose interest antil the Daily Mail took up the 
question with the Dutch wireless authorities and has 
satisfactorily negotiated for a continuance of this very 
popular entertainment, which was threatened with ex- 


Broadcasting. 


394 


ELECTRICITY. 


Jury 28, 1922 


tinction due to lack of funds. On the other hand, the 
Postmaster-General is to be congratulated upon his 
decision to ban German wireless apparatus for use 
under the new scheme and Post Office licence. One can 
scarcely understand the logic of certain M.P.s who 
opposed this policy when the matter was discussed in 
the House. Surely those members of the public who 
are interested in the new project are sulhciently patriotic 
to support British industry, and, as regards price, they 
are likely to pay just as much either way, whether 
British or German apparatus be purchased. In buying 
a German receiving set the purchaser simply adds his 
quota to unemployment, and thereby increases taxation 
to a corresponding extent by way of a debit for 
** doles.” This point of vicw does not strike the 
average purchaser of German goods in this country, 
and was brought out by Mr. Hirst in his spcech at the 
Annual General Meeting of the General Electric 
Company. 


I congratulaie His Honour Judge Dowdall, K.C., 
upon his findings in a recent County Court case in 
Liverpool, where he awarded an 
elderly woman passenger on a Liver- 
pool tramcar £77 and costs in respect 
of injuries she sustained by being dragged along the 
street by a Corporation tramear. It seems that while 
attempting to board the car at a recognised stopping 
place the starting signal was prematurely piven by a 
passenger, the conductor being on the upper deek at 
the time, collecting fares. The Judge held that it was 
the conductor’s duty to be on the platform at the rear 
of the car at all compulsory stops, and, if other duties 
at the time prevented this being carried cut, it n ght 
be necessary for the Corporation to have two con- 
ductors on duty simultaneously. He furthermore 
added that the additional cost of such a change could 
scarcely be advanced in oppesition, in view of the high 
fares at present ruling. 


A Just Verdict. 


The case above cited serves to illustrate one of the 
evils of the present licensed overcrowding of tramears 
which prevails in. some centres. In Liverpool, for 
example, not only have the fares been raised to a 
high level, at which they stil remain, but even so, 
there are not enough cars in service to carry the traffic 
during rush hours, and additional niggardliness 15 
evident in the lack of provision of sufficient personnel 
to control the trafic on to and off the car platforms, 
whilst at the same time attending to the important duty 
of collecting fares. So crowded are these cars at 
certain times of the day that the collection of fares is in 
itself almost a physical, impossibility, and, as a vic- 
tim, on more than one occasion, of the discomfort 
and danger attendant upon this barbarous system, I 
heartily concur with the finding of the Court in the 
case above cited. _ 

ZLEKTRON. 
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Marconi.— Notwithstanding the stagnation in inter-oceanic 
trade, the Marconi International Marine Communication Co., 
Ltd., are able to pay a dividend of то per cent. for the year 
ending Dec. 31, 1921. 

Wireless in Australia.—An illustrated booklet, issued by 
Amalgamated Wireless (Australasia), Ltd. (Sydney, N.S.W.), 
details the recent negotiations and present resulting etfective 
wireless service between Australia and Great Britain, 


PROSPECTS OF THE G.E.C. 


At the annual general meeting of the G.E.C. on 
the 18th inst., the chairman, Mr. Hugo Hirst, was 
able, in an informative speech, to reassure those share- 
holders who might have felt disturbed at the reduction 
in the dividend for the past year, from the usual 10 
per cent. down to 5 per cent., that the time cannct 
be long before the company's works are again fully 
employed. К. 

The net earnings wére reduced only about 30 per 
cent. from those in their record year, but, owing 10 
this happening in a year in which a debenture issue 
of some magnitude was made, the ordinary shares 
would be for a time rather acutely affected. While 
the improvement in business visible since the termina- 
tion of the engineering dispute would continue, Mr. 
Hirst referred to the possibility of another jean усаг, 
this year, before the company got into full swing once 
more. After dealing with the upset caused by strikes 
and threats of strikes and the uphill task of making 
up the dislocation caused, the chairman dwelt on the 
necessity for a further lowering of wages and salaries 
to enable goods to be produced at a price which the 
consumer can afford. 

“ The papers have been full of late clamouring for 
the rights of the consumer to buy in the cheapest 
market. It sounds very well, but have they considered 
what such a policy means to the British working man 
and his family? I doubt whether the saving effected 
would equaiise the additional doles that would have 
to be paid. Does the public realise that this country 
paid in six months 85 million pounds in 
unemployment pay? If the consumer were to рау 
10 per cent. more for British-made goods, it would 
require a production of 850 millions on home-produced 
goods to equalise that expenditure on doles. From 
these figures you will see it could afford to pay 20 
to 30 per cent. more on home-made goods before the 
country is any worse off, because 200 millions of 
additional business would mean at least 100 to 129 
miliions expended in wages (more than the total doles}. 
Good wages under good working conditions improve 
the race—doles breed degenerates. (Hear, hear.) 

‘Tf labour only understood that it is not the 
employer—it is the foreigner—who fixes his wages, 
a lot of the conscious and sub-conscious distrust be- 
twcen employer and employed would disappear. When 
we see, in spite of the lessons of the war, public bodies 
and even Government Departments beginning to place 
orders with our foreign competitors, when contract* 
at home and in the Overseas Dominions are awarded 
to tenderers from countries with collapsed exchanges. 
it is high time that both employer and employed should 
put their heads together to see what cuts must be 
made in order to enable us to compete, and enforce 
from our Government such help as it can give to keep 
industry stcady and prosperous, and thus automaticary 
stamp out the evil of unemployment. 

** We have not built the works to see them empty. 
We wish to fill them, and we can fill them, because 
we know the demand is there, and, instead of twelve 
thousand workers, we could employ at least twenty- 
four thousand in due course if we could produce at 
the right price and if, at the same time, we could rels 
on the Empire primarily as our market... . We have 
no desire to go back fo pre-war conditions, but both 
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employer and employed will have to practice seif- 
denial during the next few vears if we are to get the 
wheels of progress into full swing again.” 

Replying to a publication by the so-called Labour 
Research Bureau, Mr. Hirst said: ‘“ We are taunted 
with playing into the hands of the capitalist by paying 
a high price for capital. I do not know the import- 
ance of this Research Bureau, but it impressed me 
with somewhat of an official stamp. If this Research 
Bureau were to study the problem more thoroughly 
with a less biased mind, they would find that the dear- 
ness of capital has been largely the result of the un- 
fortunate attitude of misguided labour during the last 
few years.'' 

After dealing with the adverse effect on this coun- 
try’s manufactures of the present chaotic exchanges, 
and the delay in putting: the big Government telephone 
programme into operation owing to the chaos in the 
building trade, he pointed out that the G.E.C. was 
entitled to a. fair share of the work which would be 
offered, both in manual and automatic exchanges. 

“ Broadcasting," he said, '* will mean a great deal 
of work for this company for a number of years. Our 
telephone works are particularly suitable for this class 
of work. Though we have not as yet appeared in 
the Press, shareholders and our customers will be glad 
to know that the General Electric Company means 
(о play an important part in the development of broad- 
casting service and in the manufacture and supply of 
receiving sets. (Hear, hear.) We have preferred to 
lt the whole scheme mature before we burst out with 
premature advertisements, but we have designed sets 
which have been approved by the Postmaster-General, 
which we have reason to believe are second to none, 
and we rely оп our well-trained sales organisation 
throughout the country to obtain a considerable share 
of this business Orders have been placed with our 
factories, and we shouid be ready to supply when the 
‘tations are ready to operate. Preliminary arrange- 
ments for licences, where required, have been made 
with the Marconi Company, with which company we 
Propose to collaborate in giving broadcasting service. 

“Railway electrification is another development 
Which will help to fill our works. It has been talked 
of since the early days of the war; it is only just 
beginning to take practical shape, and we have had 
our share of what little has been placed so far, and 
expect to get our fuli share when the work is being 
seriously proceeded with. It would legd me too fat 
lo go into details why it is held up, but it cannot be 
held up much longer. 

“ Big power stations will shortly come, and mean 
additional work ñn our /ndustrial department, and 
when they are started they will give us at last the 
cheap unit of power for which this country has been 
searching so long, and which, in effect, for many years 
to come will be the essential raw material of an in- 
dustrial country When it does come, it will create 
a demand for our staple business, vis., industrial and 
domestic appliances, in such quantities that will stretch 
the manufacturing resources of this country. 

“ But all this development cannot come overnight. 
We have to go through lean times before we are in 
‘ight of that Eldorado, the Electric Age, of which so 
much has been said. and written, and the arrival of 
which has been largely delaved through a small body 
of firebrands who have set the whole country by the 


ears, and, for reasons which are now apparent to 
everybody, have caused distress and misery where 
plenty and happiness might reign. 

" Ladies and gentlemen, we are in no way dis- 
heartened—we are as enthusiastic as ever as to our 
future. We have used the quiet period of the last 
twelve months on the one hand to simplify our organ: 
sation, and on the other hand to effect economies 
wherever possible, but we have at the same time 
expended time and money in research and develop- 
ment in every branch of the electrical engineering 
industry, and we shall be ready for our task and rise 
to our responsibility and expectations whenever the 
signal to march forward is sounded.” 


IRELAND'S WATER POWER. 


The Commission of Inquiry into the Resources and 
Industries of Ireland (87, Grafton Street, Dublin) have 
issued their Report. It contains five charts and a 
large map on which are shown the positions of the 
manv water-power sites dealt with in the text. Various 
recommendations are made; these include the vesting 
of all water resources and rights in the State, the 
establishment of a Hydrometric Survey, and the 
encouragement of water-power schemes by the pay- 
ment of a bonus on every h.p. developed. 

It is found that the tota] effective h.p. can be taken 
as 169,040, five large power sites being situated on the 
Shannon, Erne, Bann, Upper Bann and Liffey. The 
average annual output for these rivers is given as 
45,000, 45,500, 4,000, 2,500 and 8,300 h.p. respectively. 

It is suggested that most of the powers be used to 
build up much-needed metallurgical industries, refer- 
ence, with costs, being made to the many processes 
possible. The Commission state :-— 

“ If electro-metallurgical and other electric furnace 
industries were established in districts such as Kerry, 
Sligo, Leitrim and Donegal, the combination of the 
products of these industries and of the other available 
water powers would soon attract other industries to the 
west. This would mean a revolution in industrial con- 
ditions in Ireland. Hitherto the few existing industries 
hive been drawn by their dependence on British coal to 
the cast coast towns. The counter-attraction of water 
power and certain raw materials in the west would 
develop a uniform distribution of industries throughout 
the country, and better industrial conditions generally. 

' Powers such as those on the Boyne and Black- 
water, and on the Barrow, Nore, Suir, and Shannon 
tributaries might best be utilised for the generation of 
electric powers for use in the small towns of the mid- 
lands, in creamceries, and for working farm machinery. 
Distribution of electricity to farms has already been 
carried out in Canada and in Herefordshire in England. 
About 5 h.p., ог at most то h.p., would supply all the 
power and lighting requirements of most farms. Ап 
interesting feature of the Hereford scheme is that little 
difficulty was experienced in securing way-leaves for 
the overhead transmission wires.” 


-ae ee oe 


Holidays.—The works of the London Electric Firm, Brighton 
Road, Croydon, will be closed for the annual holiday from 
August 4 and reopen on August 14, but a small staff will be kept 
on at the works toattend to urgent business in the firm's standard 
lines of manufacture, viz., searchlights, lowering gear, winches, 
flexible couplings, reduction gears, etc. 
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WILD-BARFIELD AUTOMATIC ELECTRIC 
FURNACES. 


The hardening of steel being a vital operation, as on 
the unseen grain structure inside the steel depends its 
useful nature, the extent to which Wild-Barfield electric 
furnaces (with patent magnetic detector to indicate 
when the correct temperature for hardening has been 
attained) have been put into commission all over the 
world is not surprising. Some recent foreign orders 
falling to Automatic and Elcetric Furnaces, Ltd. (281/3, 
Gray's Inn Road, W.C.1), have, we note, been for 
such diverse places as India, Norway, Australia, 
France, Spain, Holland, Japan, Denmark, Germany 
and Buenos Ayres. The company have also just pro- 
duced an illustrated explanatory catalogue dealing with 
their furnaces and the pyroscopic detector in theory 
and practice, sections being devoted to vertical harden- 
ing furnaces, flat furnaces, the excess temperature cut- 
out, oil and salt tempering baths, air tempering muffles, 
maturing ovens, pyrometers, the magnetic sclerometer, 
etc, 


SMALL H.O. PATTERN TEAK CASED 
FUSEBOARD. 


The fuseboard shown in Fig. 1 has been designed by 
the Midland Electric Manufacturing Co., Ltd., to pro- 
vide a competitive fitting for office or private use. It 


PIG; f. 


is highly finished and attractive in appearance. The 
Baby Paragon Fuse Units comply with H.O. regula- 
tions, and the ingenious busbar arrangement (the bus- 
bar takes the place of one of the contacts) enables a 
small апа exceedingly neat board to be constructed, 
which is also simple in wiring and erection. 


FIG. 4. 


By reference to Fig. 2, the disposition of the fuse 
wire in the fuse unit can be seen. The arrangement 
makes possible a long break in a small unit, and at 
the same time the loop formation tends to create a 
magnetic blow-out. 


CORRESPONDENCE TUITION. 
Every month it must be more clearly discernible by 
all entering, or who have already started on, engineer. 
ing work that specialised technical knowledge is a sine 
qua non to success. Whenever possible it is desirable 
to attend for personal instruction at one or other oí 
the technical institutions situated throughout the land, 
but in very many cases this is not possible, and here 
correspondence tuition, offers the solution. We have 
before us as we write a wonderfully arranged pro- 
spectus (No. 8) of University Engineering College, 
which was established in 1906 at Regent’s Park, and 
now carries on its successful work from Westgate-on- 
Sea, Kent. Courses are arranged to suit individual 
requirements, and cover every section of electrical 
engineering, physics and applied physics, mathematics, 
civil and mechanical engineering, draughtsmanship, 
etc. Tuition may be obtained for all examinations 
leading up to and including the B.Sc. (engineering) 
degree, the examinations of the various engineering 
institutions, as well as for the C. and G. examinations 
in telegraphy, telephony, engineering, electro-metal- 
lurgy, etc. ; also various Board of Education, Board о! 
Trade and other Government examinations. Details 
of the courses and many other particulars, including 
the fees payable, are to be found in the prospectus pre- 
viously referred to. For those who contemplate a 
course of study, and wish to know the cost or other 
particulars, various simple forms are provided, which, 
when filled up (not a difficult matter) and sent to the 
U.E.C., elicit a prompt reply to queries. As many 
of our readers are probably contemplating a course о! 
study either to enable them to pass some examination 
or obtain a more thorough grasp of the work on which 
they are engaged, witfi a view to a rise to a position 
of more responsibility, we cannot do better than sug- 
gest that they investigate what the U.E.C. has to 
offer them 


uTHE ' DAILY EXPRESS" WOMAN'S 
=- EXHIBITION.* 


Since the 12th inst. Olympia has been filled with a 
varied collection of exhibits ** designed to bring into 
focus the extraordinarily varied activities of the modern 
woman as home-makér, worker, and citizen." H 
appeals to us as a well-organised, bright and interesting 
show, with but little to indicate that woman is making, 
or is about to make, serious inroads on man’s activities. 
There is much space given over to dress, to hospital 
and nursing work, and an exhibition of pictures painted 
by women. For the rest there is a large power-driven 
laundry in operation, This is interesting, but exactly 
why it is there is difficult to guess—presumably it i 
part of some subtle scheme calculated to enable the 
present exorbitant charges to be maintained. There 
are a few electric. clothes washers (and also dish 
washers and combined clothes and cish washers) 
on dillerent stands. -. These, however, are, gener 
ally speaking, rather ролог specimens, exceptionally 
we might mention the ** Thor’’ and the ** Aerobell.” 
Vacuum cleaners are also in evidence, but if it had not 
been for the presence of the Northern Steel and Hard- 
ware Co., Ltd., of 9, South Parade, Deansgate, Man- 
елем ьн иген ЛОУ Жуз agno ee ырны оаа у: ‘epic Seek 


* Exhibition closes to-morrow, Saturday. 
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chester, who show ‘‘ Laundry ,Queen 
machines and electric irons, the '* Northern °” vacuum 
cleaner and examples of the '' Genii ” electric (im- 
mersion) coil boiler, as well as of Gillespie and Beales 
(12, Norfolk Street, Strand, W.C.2), with their well- 
proved “* Nilfisk " suction cleaners, the Hotpoint 
Electric Appliance Co., Ltd. (21, Berners Strect, Oxford 
Street, W. 1), the Win-Sum Electric Co. (180, Drury 
Lane, W.C.2), and the Electric Appliances Co., Ltd. 

and 8, Fisher Street, Holborn, W.C.), with their 
excellent ** Eureka " vacuum cleaner, electricity 
would hardly be represented. Some other exhibitors 
show miscellaneous appliances, but nothing worthy 
of particular attention. It would seem that an oppor- 
tunity for business has again becn missed, but, as 
usual, the gas people were not slow to obtain publicity 
lor every kind of appliance that burns gas—the stands 
being very attractive, while gas cookery demonstra- 
tions are a feature. The rest of the exhibitors seem 
to be largely makers of soaps, perfumes, powders, and 
alied productions. The Win-Sum and Hotpoint Com- 
ranies, already mentioned, are worthy of more extended 
notice, however, the former company, it will be remem- 
bered, are the makers of the ''Win-Suia'' 'Winter-Sum- 
mer) radiator—a neat device, supplied in various 
linishes, for diffusing warm air in cold weather and 
vdd air in. hot. weather. It also purifies, disinfects 
and aromatises at the same time. (See also Electricity, 
vol. 35, р. 654.) 

(To be concluded.) 


washing 


Questions and Answers by Practical Men. 


RULES. 


Qcastions : vite eaders to send us questions, erably on technica! 
NB: We ín r reader qu pref der of 


Poems that have arisen ice. Questions which we 
tu Лебон йш lo ouy тошт wil thor be replied to under * Answers to Corre- 
on vepiion wall be Gn vited from our readers: One shilling will be paid 

for tha question which we select or competitive replies in this column. 
ÁRSWERS : A fee of 10s. be paid for the answer which we consider shows 
e reta marit, and ба, for tho one ме веја ал second bed In judging the replies, 
will be attached to clearness and conciseness, as well as асси . The 


i 

Editor reserves the right to make no award, or to accept only one reply, if, in his 
2 d à ficient Ct Competitors desiring 
return of their manuscripts, if unaccepted, should enclose damped addressed 


if diagrams are sent, draw them on a 
“porate sheet of paper ie mace Competitors may adopt a 
nom de piume,” but, both in the cass of and answer, the competitor's 
та nama ond address must be send with the manuscript as a quarante of good faith 
No will be entered into with regard to successful replies. The Editor's 


Question No. 101, а Diploma of Merit will be awarded to the 
tiz competitors who win the frt or second’ pris the mod timas during th next twelve 


poi m * Questions and Answers ” ог“ " and “A” should be placed a 
^u lop left-hand corner of ай letters intended for this column. 
QuksTION No. 143. 
l am told that it often takes days, and sometimes a 
Week, to run a new turbo-generator up to full speed. Can 
any reader tell me why this should be?—" Sus.” 


QuEsTION No. 144. 
Can any reader give me a complete list of tools required 
for a fairly large armature winding shop? We have gas 
laid on and electric power.—'* WINDER.” 


(Replies to Questions Nos. 143 and 144 must be received 
not later than July 29, 1922.) 


SS ао 


Answers to Questions. 
Question No. 137. 
What is known as the “Corona ” effect on high tension 
insulators? How does this affect. the quality of pin and 
‘uspension {уре insulators? Can any reader give me details 


of an insulator to be used to, say, 30,000 volts?-—''HicH 
ENSION." 


REPLIES TO QUESTION No. 137. 


The first prize (10s.) has been awarded to '* L.R.” for 


the following reply :— 


The corona of a high tension insulator is the manifesta- 
tion of the charging current which, spreading over the in- 
sulator, forms first a glow, then streamers, and ultimately 
periodic flashing over. An insulator acts essentially as 
a condenser. When its capacity is large so also is the 
charging current, and this is the basis of the corona. The 
effect of moisture in the atmosphere, due, for example, to 
rain, is to increase the capacity of the insul: ог, апа this 
tends therefore to produce flashing to earth. 


In practice the charging current may be very consider- 
able, and in working a decided sound may be emitted 
caused by the invisible discharge which is the first effect 
leading to corona. The capacity of the system as a whole 
directly affects the nature of both the visible and in- 
visible discharges which probably tke place partly through 
the porcelain itself or other material forming the insulator, 
partly through the air and partly over the surface of the 
insulator, 

According as the insulator is designed, so are the 
portions passing through these paths varied. 


pro- 


The glow! discharges which favour the occurrence. ol 
sparking over follow substantially the same direction as the 
electrostatic lines of force, and if this direction coincides 
with the surface of the insulator then the glow easily 
spreads along that surface. In order to prevent this the 
shape should be such that the electrostatic lines of force 
meet the surface of the insulator almost at right angles or 
as closely thereto as possible, 


The effect of the согора on insulators may be divided 
into two parts, à mechanical effect ang a chemical effect The 
chemical effect may hardly be existent, in some instances 
depending on the material of which the insulator is com- 
posed. Electrical discharges tend to ionise the atmosphere 
with the production of ozone, which has a strong oxidising 
tendency, and if the material is affected. by oxidation, all 
the conditions for this action are present. There is probibly 
no electrical effect as such on the insulator, but the cir- 
cumstances which produce the corona mechanically stress 
the insulator «nd tend to strain it, and in addition, there 

тау be 2 mech:(nical disintegration of the surface just ах 
occurs to the surface of lass under repeated surface 
sparking. Comparatively little is known in this country 
on the practical application of corona producing voltages on 
transmission lines, most of the work having been done 
on the Continent and in America. In the United States, 
especially, large research has been carried out, and appar- 
ently from this the general trend of insulator shape is to 
make the external configuration of the insulator body con. 
form to the flow lines of the electrostatic field, and the 
surfaces of the rain sheds, of which several are usually 
provided in the case of pin tvpe insulators, are then made 
to conform to the equipotential surfaces. United States 
literature contains many descriptions of the designs of 
insulators for high tension work, suited to various condi- 
tions, of which an important one with a number of dimen. 
sion drawings is to be found in the Proceedings of tho 
American Institute of Electrical. Engineers, Vol. 31, page 
907, of 1912. 


As à general indication of the kind of dimensions th:.t 
are emploved in the U.S.A., the following may be useful :— 


Pin Type Line mE voltage 33,000; the elec- 
trical value dry їй volts 110,000; electrical value rain їп 
volts 75,000; diameter in inches 12; height in inches 74: 
diameter of pin hole in inches 13; provided with two rian 


sheds. 


Rod Type Sirm Insulator.—line voltage 33,000; elec- 
trical value dry in. volts 110,000; electrical value rain in 
volts 70,000; diameter in inches 23; length of body in 
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inches 8; mechanical value in Ibs. 1,000; number of serra- 


tions 16 
The above insulators are made of “ Electrose 


_ © L.R.” 


” material. 


The second prize (5s.) has been awarded to “ M.M.” foi 
the following reply :— | 

The corona effect is more generally associated with the 
conductor than with the insulators. No doubt there is loss 
due to this effect at the insulators, and with some forms 
the tendency to flash over is increased, but main loss at the 
insulators is due to ‘‘ creeping.” A visible discharge may 
require as much as 100 k.v., but only an approximate figure 
can be given, as such a discharge depends largely on the 
atmospheric conditions as well as on the size of the con- 
ductor. The conductor should have a smooth surface in 
order to keep down the loss, а rough surface being more 
conducive to discharge. Even with fairly large conductors 
and comparatively low. voltages it is considered that the 
losses due to corona are appreciable, and this when there 
may be neither zudible nor visible sign of the discharge. 

Insulators on wooden pins are not so satisfactory as when 
on metal pins; the wooden pins become charred. When ор 
wooden pins, pins and charge аге in series. Metal pins 
are now considered preferable to those made of wood. 

For 30,000 volts pin insulators would require to be 
large; sav, having three sheds, the largest being about 12 
inches in diameter. With insulators of the suspension 
type, the voltage employed is only limited by the corona 
effect. Two of the suspension type, one below the other, 
of 6 of 7 inches in diameter, would probably be preferred 
by most engineers. 

Although many glass insuletors аге in use, they аге 
more usually made of porcelain. To describe the mixtures 
of clav, etc., used in the manufacture of insulators, together 
with mixing, moulding, drving and baking, would undulv 
lengthen this answer. Note, however, must be made with 
regard fo the glazing. This is a most important point in 
connection with all porcelain fittings and parts intended 
for electrical purposes. Some porcelain is said to be 
“© erazv," that is, its surface shows a network of what looks 
like a reticulation of incipient cracks. Another fault is 
that the gleze gathers in a series of ridges and thus may 
leave other parts badly coated.—'* M.M.” 


————— M ÓÓ——MÀ 


WHAT'S THE GOOD OF IT ALL? 


Ever been stopped by the man who crics : 

“ What's the good of it all 2" 

Perhaps you swallowed his groans and sighs 
And your spirits began to fall. 

Remember, whenever a job's begun 

There's a joy in getting il properly done, 
And work for its own sakc's lots of fun, 

Be damned to the pessimist Son-of-a-Gun 
With his '* What's the good of it all 2" 


There's many a fellow will cry to you 

' What's the good of it ай?” 

And there's only one possible thing to do 
Answer the clarion Call. 

Advance ! —if there's only а vard to go! 
Work—if it's only a secd to sow ! 
And when you get lo the End . . 

What's the good of it all. 


. you ll kn¢ 


—DEREK BARNES, 


THE DEVELOPMENT Or THE MINERS’ ELECTRIC 
HANDLAMP BULB.* 


By H. A. E. Eason. 


CN a 


As far back as the vear 1862 there was an idea for lighting 
coal mines from a light produced by passing an electric 
discharge through a vacuum tube. The tube was to te 
charged with illuminating matter. The arrangement of this 
tube was a horizontal fixing in front of a box, which bt 
consisted of two compartments, one for a generating pile, 
and the other for an induction bobbin- truly a wireless 
lamp !-- and an idea which if practicable would revolutionise 
the lamp world. 

Next, it was suggested to fill a similar tube with gases 
such as carbon dioxide, methane, phosphine, nitrogen, hydro 
gen, oxygen, vapours of sulphuric, nitric and hydrochloric 
acids, singly or in mixtures; and to improve the light by 
silvering the back of the tube and fixing a lens in front. 

Then in 18735 the inventor came to grips with a principle 
which has not vet been improved, namely, a spherical bub 
placed in a protecting cage of steel bars. The bulb was 
partially exhausted of air, and was sealed with a rubber 
bung. 

It had a coiled platinum filament fixed to steel electrodes 
which had the usual attachment to a primary or secondary 
cell. Tt was claimed for this excellent lamp that it had 
great powers of attracting fish if immersed in streams! 
In 1880 the great innovation which gave birth to the 
electric lamp industry was made. Mr. J. W. Swan first 
introduced the Carbon Filament Lamp, but it was not til 
some vears afterwards that he was enabled to apply this 
lamp to miners! handlamps. 

From this time ideas for lighting our coal mines electri 
cally came thick and fast. In 1881, the knowledge of the 
prevalence of fire-damp caused many people to think along 
the lines of safety ideas for preventing the production of 
naked sparking from contacts between battery and bulb. 

One of these was for a carbon Iamp, immersed іп a wel 
glass filled with water.. The upward thrust of the wat’ 
forced the bulb against suitable contacts. In case of acci- 
dent the well glass was broken, the water would waste 
and contacts be no longer maintained. 

Between 1882 and 1884 an idea was put forward tor a 
hand lamp which w*.s lit up when placed on the ground, 
and was extinguished when held in the hand. Another ita 
was to have a carbon filament bulb, suspended from а 
secondary cell, and the whole supported by a metal cay 
on a pedestal. An alternative design was for a table orn 
mental lamp shaped like a beer jug in which was the 
liquid electrolyte, and the plates of the cell. 

It was in the next conception that a near approximation 
to the present day handlamp was made. A secondary e! 
was surmounted by a bulb fixed in an insulated holder. 
and having a switch at the side. 

In 1883 the first cap lamp was suggested. The incar- 
descent bulb was to be fixed into a tube having a focussnz 
reflector and a bull’s-eye lens. The whole bulb arrangement 
is held to a pad, fixed by bands or straps around the miners 
head and focussed by means of a ball and socket joint. 
The idea is represented in excellent form to-day by te 
present Oldham miners’ cap lamp. In 1887 ап alkaline 
accumulator was produced which claimed to give the electric 


— —À—— n — M ———  — —À o 


* Abstract of Paper read before the London Branch of the 
Association of Mining E.E.s. (Reported in full in the Mining 
Electrical Engineer.) 
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bulb more satisfactory results regarding retention of candle. 
power. 

It was not, however, until the year 1887 that Messrs. 
Edison and Swan made the first miners’ carbon lamps. 
These were for 8 volts, and gave an appreciable light 
at 4.5 Watts per candle. taking about 0.4 to 0.5 amperes. 
The battery case consisted of a circular block of teak 
about 8 in. by 4 in. in diameter, with four holes drilled 
to take gutta percha cells, the accumulator plates being of 
a circular formation. The bull’seve was placed on one 
side of the block. The lamp bulb was about ł in. diameter, 
and was pipeless, i.e., the seal joint was in between the 
leading-in wires. The cap of this bulb was of ordinary 
centre contact, bayonet joint. 

The first tungsten filament bulb for miners’ lamps was 
made in 1912. It was rated for 2.0 volts and gave nominally 
of cp. After this the C.E.A.G. lamps took the field and 
paved the way for a lamp of British manufacture. 

We have seen in the development of electric lighting in 
mines that from an efficiency of 4.5 watts per candle 
we have progressed to approximately 2.0 watts per candle, 
and vet there is still further room for improvement. 

It is a curious fact that the miner never utilises all he 
has got in the way of light. Let us for a moment examine 
à miner's handlamp unit. What are the conditions which 
determine the amount of effective illumination available 
for the worker underground ? 

The conditions prevailing are these, quoting from Dr. 
Mewellyn’s excellent paper on Lighting Conditions іп 
Mines : —"*The handlamp gave about 1 c.p. for 8 hours, This 
Was the average and the rule, and the light from this lamp 
varied a great deal according to whether the filament was 
end-on or loop-on to the observer." For instance, for a 
lamp giving 1.0 c.p. in one direction, the result would be 
0.5 с.р. at right angles. The author has a bulb for inspec- 
Поп which overcores this fault. ft has two filaments in 
parallel mounted to form a cross, and the resultant distribu- 
tion of light is obviously much more even. 

The next disadvantage is the distance at which this light 
has to be placed from the working area, the miner thereby 
having to work in an area from 50 to 100 times darker than 
is usual in his own home surroundings at evening time. 
When we consider the blackness of the coal surface on every 
side, coal and coal dust, we find that almost all the incident 
light is absorbed and there is no reflection or colour relicf. 
The absorption is from 86 to 97 per cent. of all invident 
light, according to the nature of the surface hardness. 
This brings the average surface brightness down to .00045 
foot candles. 

Ever since the Armistice the Govt. has shown a great 
desire to improve the lighting of the mines. Very many 
mines have lately adopted the electric safety Татр, and the 
question now arises: Can this lamp be improved, and in 
What direction, and by how much? The Н.О. has asked 
the bulb-makers whether they, as makers of these bulbs, 
are satisfied that the work which has been done is all 
that can be done, or whether they think that further experi- 
Ments would result in producing a bulb of higher candle 
Power, smaller current consumption, and longer life. In 
answer to this it has been said that it is not so much 
а question of light and efficiency as what were the Н.О. 
requirements: for the makers cannot give a definite reply 
until it is determined what c.p. the H.O. has in mind, 
Whether т c.p. is or is not satisfactory, or whether 2 2.0 
Volts or а 4.0 volts battery is used. It is for the Govt. 
lo state clearly and precisely what they want and then 


the makers of lamps will do what they can to see that the 
standard is obtained and maintained. 


The present position is that the bulb maker is unable 
to standardise on one tvpe of bulb because he is controlled 
by the requirements of the handlamp assembler. The 
battery in use is in many cases totally inadequate to main- 
tain a discharge sufficient for a bulb to give т.о full 
candle after 10 hours’ burning; thus the makers get orders 
for bulbs to take not more than 0.75 amp., 0.85 amp., 0.90 
amp., some for a discharge of 1.0 amp, and so on up to 
2.0 amperes. This seems to indicate that some handlamp 
makers are preparing the way to better lighting by pro- 
viding cells of larger capacity than hitherto. Still there is 
a certain number of the old smaller units in usc, and the 


sooner these are scrapped the sooner shall we get nearer 
our goal. 


Again, in some of the present cells (two volts) the first 
voltage is nearer 2.4 volts for, sav, ten minutes. This 
overloads the filament of the lamp and leads to short life. 

As showing the effect of voltage rise on c.p., the author 
would indicate that in the case of a bulb put under a 
sufficiently high voltage until it fused, the filament parted 
in the middle, midway between the electrodes, that is, the 
hottest spot of a miners’ 2-volt filament. The over-running 
of the filament causes it to crystallise, and so become very 
brittle and liable to break with a slight shock. The trouble 
in the past, and what to a certain extent is happening to- 
day is that the really efficient 1.0 c.p. bulb will not stand 
up to this overload in voltage; it fails after a bright and 
a short life. The author believes he is right when he savs 
that, because of this short life, the bulb maker has given 
partioular attention to the production of bulbs which under 
these conditions will stand up and give the desired life. 
They have produced bulbs which have been splendid for 
life, lasting from 1,000 hours up to 2,000 hours, but the 
candle-power of the bulbs has been considerably lower than 
that called for in the Govt. specification for the 2.0 volt 
series. 

The specification, or requirements (for it is not truly a 
specification),reads : ‘That the lamp shall be capable of 
maintaining а life of not less that 1.0 candle-power through- 
out a period of not less than 9 hours." That is, one candlc. 
power and with a well glass absorbing anything from 4 per 
cent. to 33 рег cent., and a cell of low capacity. 


(To be continued.) 


—M— 


“ THE 


- — ае 


BROADCASTER.” 


An interesting and instructive monthly magazine 
called The Broadcaster has made its appearance. It 
is specially written for the amateur listener-in and con- 
tains many attractive illustrations as well as clear and 
neat explanatorv diagrams. The present position 
of professional and amateur wireless in this and other 
countries is rcferred to. The trend of development 
and many useful hints on the construction and use of 
apparatus 15 given, and the design and action of the 
various parts of a receiving set explained. There are 
also serious and humorous articles bcaring on wircless, 
as well as various other items, including Wireless 
Society News. The proprietors are Odhams Press Ltd. 


For Sale.—A client has for sale a 2-cylinder oil engine, то h.p., 
directly coupled to dynamo, etc. For particulars see small 


| advertisement. 
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THE G.E.C. “КАРР” 


advancer for the improvement of power factor and D.C. 
systems on which there are induction motors, we are now 


able to add some interesting notes. 


As may be recalled, the advancer is a simple type of 
D.C. machine with no high speed moving parts, the arma- 
For each phase 
of the induction motor to which it will be connected, a 
two-pole magnet system, with armature and commutator, is 
Very few armature conductors and com- 
mutator segments are required. Fhe poles are bolted to 
the frame, while the armatures and commutators are sup- 
ported by. ball-bearing {уре brackets, which are also secured 


ture only oscillating at a low frequency. 


usually provided. 


t^ the frame. | 

The excitation can be provided from 
any available source of D.C. supply. If 
none is available, a small exciter сап be 
mounted on the motor bedplate for belt 
drive. The armatures of the phase ad- 
vancer are connected to the rotor of the 
motor through a liquid starter. If the 
dippers of the liquid starter are insulated 
when the motor is run up to speed, the 
liquid starter can be short circuited, and 
the phase advancer armatures left in 
series. with the rotor winding (Fig. 1). 
In the case of large motors which require 
liquid. starters in which there is а free 
circulation of liquid, it is not possible to 
insulate the dippers. A make-before- 
break switch, which enables the above- 
mentioned short circuiting operation to be 
carried out, is provided in these instances, 

To understand the principles of opera- 
tion of the machine, consider one arma- 
ture and field system. Each armature is 
connected in the rotor circuit of the induc- 
tion motor, so that the low frequency 
rotor current. flows through it. This 
current is represented in Fig. 2 by the 


A 


Fis. 2. 


PHASE ADVANCER. 


To earlier descriptions of the G.E.C. “Карр” phase secutive effects will be produced, corresponding to the four 
| 


curve ABCDE. Let us consider one complete cycle of this 
current flowing through the advancer armature. Four con. 


quadrants of the cycle. 

(1) From A to B the effect is the same as starting up a 
D.C. motor. Fhe current at A is a maximum, and starts 
the armature rotating. The speed increases rapidly while 
the current is high, and'is represented bv the curve РХ. 
At the same time a voltage is induced in the armature, 
proportional to the speed, which opposes the current and 
can be represented also by PX. 

(2) From B to C the current is flowing: in the opposite 
direction. At B, however, the armature is rotating in the 
original directión owing to the momentum acquired in the 
previous quadrant at a speed represented by BX, so that 
the current now tends to stop the rotation and the advancer 
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acts as a generator. ‘The speed then falls as represented 
by XR, and the armature comes to rest at R. The voltage 
induced during this quadrant helps the current flow, since 
the machine is acting as a generator, and is also represented 
by XR. 

(3) and (4). These two quadrants, from C to D, and from 
D to E, are similar to the first or second, except that the 
advancer armature starts up in the opposite direction. 

The armature, therefore, oscillates and 
produces a ‘voltage represented by the 
curve PXRYT. This voltage acting on 
the rotor circuit produces a current in the 
circuit practically in phase with itself. 
This is represented by the curve PORST. 

li we pass along the diagram from left 
to right, it is clear that this induced cur- 
rent reaches its maximum at Q before 
the main rotor current reaches its maxi- 
mum at C. Hence the induced current is 
а leading current. "This leading current 
flows through the rotor windings of the 
motor and improves the power factor to 
practically unity. It will be noticed that 
each armature acts alternately as motor 
and generator during a cycle. These 
actions, however, do not occur simul- 
taneously in the three armatures of the 
advancer, with the result that the motor- 
ing and generating actions of the ad. 
vancer as a whole occur continuously. In 
this way the advancer has a continuous 
efect on the power factor of the motor. 
ч interesting application is shown in 
ag. 3. 
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Reviews of Books, &c. 

[Books noticed in this column will be sent from ELEC- 
mey Office to any part of the world, for the published 
price, plus ten per cent. for postage (minimum 2d.), and 
orders will be appreciated. ] 


TELEPHONE TROUBLES AND How то Ехо THEM. By 
W. Н. Hyde. Nineteenth Edition. 56 pp. 34 Figs. 
Paper. (Кепей. 9d. net).—Many thousands of telephone 
men have found this little book of very great assistance, 
and as this edition has been revised where necessary to 
bring It as far as possible into line with current practice, 
its popularity should continue to grow. When the previous 
edition. fell out of print the demand for copies continued, 
and it is gratifying that this demand can now be satisfied. 
Troubles which are experienced on both magneto and 
^B. systems аге concisely and clearly dealt with, the synop- 
"з of troubles, with the cause of each and the clear statement 
f Where to look for the fault, being arranged so as to 
oid waste of time. The construction of the various types 
f telephone apparatus for all three arrangements met with 
ŝ also dealt with, and hints on the finding of line, cable, 
istrument and switchboard troubles given. The instruc- 
ons for connecting up instruments are also valuable, while 
Way to install phantom circuits are also of interest— 
accompanying diagrams of the line arrangements being 
articularly clear, 
ELECTRIC Power SYSTEMS. Ву W. T. Taylor. 108 pp. 
Figs, 12 System Record Forms and 4 Tables. (Pitman. 
5. 6d.).—In preparing this so-called ‘ Primer," the author 
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has had at his finger ends extended practical experience, so 
that although the number of pages is not great the treat- 
ment of the subject is comprehensive, So far as we are 
aware no book treating the subject on the lines therein 
adopted has so far been published, and it hardly seems fair 
to call it a ** Primer." Many of those interested in elec- 
tricity supply who read it will not need to go much further 
except in a knowledge of the various machines, switchgear, 
cables and lines necessary, In it will be found a treatment 


Fic. 3.—ViEW OF AN UNDERGROUND Motor HOUSE IN A 


SHOWING ONE OF THREE 350 H.P. WHITTON 


VANCER AND CONTROL GEAR. 


and review of the technical facts and principles governing 
modern practice in the larger electric power systems, includ- 
ing their layout and operation. A good proportion of the 
space available is allotted to system factors, while the 
final notes on records and examples of satisfactory charts 
will prove of interest in this readily accessible form. 


THe ALL ELECTRIC AGE. By A. Gowans Whyte. 256 pp. 
49 Figs. (Constable. 7s. 6d.).—It is not quite certain 
from the title what is to be found between the covers, 
nor is there preface or opening statement of any kind to 
aid the reviewer, who is therefore left entirely free to 
form his own unfettered judgment on the aim and scope 
of the publication after having read through it. It appears 
to be an interesting, well-written account of the develop- 
ment of the use of electrical energy for all purposes from the 
earliest times up to the present day, with a sketch of the 
country when electricity is the universal handmaiden for 
all. It is not written for the engineer who knows about 
these things, although he does not always do as much as 
he should to bring home to others not so well versed in 
its possibilities the efficiency, economy and comfort attain- 
able by the proper use of electricity for transport, in the 
home and factory, on the farm, for the treatment of disease 
and alleviation of suffering, on docks, quays, etc., on ship- 
board, and in many other spheres. 

Mr. Whyte is fortunate in the possession of a logical 
mind, keen perception, a knowledge of engineering, and 
literarv ability. As a result this book is instructive and 
interesting, and we especially commend it to the general 
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reader. With a few outstanding exceptions too, the mem- 
bers of our local authorities, including the L.C.C., would 
profit by a perusil of its pages. 

Although not material to the argument, there is a slight 
technical inaccuracy on page 9, concerning rubbed amber. 
Perhaps the author will correct this slip at the next oppor- 
tunity. 


— 


The Lean Srogack Batrrery. By H. G. Brown. 162 pp. 
бо figs. and coloured chart. (Locomotive Publishing Co. 
55. net). —This is an entirely practical book dealing with the 
chemistry of the lead cell, its electrical characteristics, 
capacity and voltage curves, the formation and. structure 
of plates, and the erection and operation of various types 
of batteries, together with notes on auxiliary apparatus 
and the testing and care of cells. The subject of the lead 
storage battery is so well known that these would be no 
point in detailing its many headings; suffice it to say that 
after going carefully through this book we can find no 
particular in which it fails to give exactly the practical in- 
formation and data which the user of the battery is likely 
to require. All the points are dealt with clearly, vet briefly, 
and there is a wealth of matter here which we do not 
remember to have seen before in collected form, The 
chapter on auxiliary apparatus, including boosters, regulator 
switches, automatic cutouts, etec., is particularly useful, 
since these matters are often treated very scantily in books 
on storage batteries. The author covers the whole field 
from the formation of the plates and the giving of the 
first charge to the testing and repair of cells in service. 
Useful notes on portable cells are included, and there are 
some excellent pages on batteries for electric vehicles and 
submarines. A chapter on the ionic theory is included as 
an appendix, and this is a useful feature. Finally there 
is a valuable collection of instructions for tests and a 
coloured chart showing the colour standards for iron and 
ammonia tests. Altogether, this is a book which we have 
every confidence in recommending. 


Various Items. 


Blackpool.—The Tramways Committee have appointed a 
sub-committee to acquire land at Cleveleys for a mineral siding 
and sub-station. 

Dunmurry (County Antrim).—The Dunmurry Electric Power 
and Lighting Co., has been registered. The directors are Dr. 
Gaussen and Messrs. Hamilton M’Clerry ard A. Н. Andersor. 
Dunmurry is a village about four miles from Belfast and pos- 
sesses several extensive linen mills ага factories. It is ор 
the main line of the Great Northern Railway (Ireland). 

Engineering and Technical Advertising.—That enquiries ага 
sales do result from effective advertising hardly needs stressing 
at this time, but for engineering products, advertising, selling 
and engineering knowledge are essentiel if desired results are 
to be abtained. In this connection we have just perused a 
booklet issued by Greenly's Ltd., (Engineering Advertising 
Service Agents) of 37, and 38, Strand, W.C. 2., explaining briefly 
their organisation апа the qualifications of the members. This 
demonstrates the reason for the growth of their business and 
the success which has been achieved by their efforts. 


Hydro-Electrical Power in Norway.—According to the 
" Morgenbladet,” the Norwegian Ministry of Labou have 


recommended the grant of a sum of 8 million kr. during the next 
Budget period towards the Nore Power Station and the Numedal 
Railway. It is proposed to apply 3 million kr. of this sum to the 
Nore Power Station, and the remaining 5 million kr. to con- 
structional work on the Numedal Railway. In all 7 million kr. 
has previously been voted for the Numedal Railway and no less 
than 27 million kr. has been expended on the Nore scheme. 
Personal.—Mr. Graham M. Stevenson, M.LE.E. and 
M. I. Mech.E., of 136, Yardley Wood Road, Moseley, Birmingham, 
has been appointed sole representative in Birmingham and 
district for Messrs. T. W. Broadbent, Ltd., of Victoria Electrical 
Works, Huddersfield, marufacturers of A.C, and D.C. generators 
and motors, switchboards, etc. Mr. Stevenson, who is well 


-X ш c 


known in business circles in Birmingham, intends to devote | 


himself more particularly to the application of electric driving 
to rolling mills foi steel sheets and other metals. He was persan- 
ally resporsible for the first application of electric driving to 
tinplate mills ir. this country, the plart ir question being at 
the Redbrook Tirplate Works, near Newport, Mon., where 
it has beer ar urqualified success. 


Financial.— I» the early part of the week, the County of London 
Electric Supply Co., Ltd., made an issue of 500,000 6 per cent. 
cumulative preference shares of {1 each, ала 500,000 ordinary 
shares of {1 each, and it speaks volumes for the value of the 
security to know that the issue was quickly subscribed. The 
money, is to be used for the erection of an important generating 
station et Barking with a capacity at the commencement of 
about, 100,000 kilowetts.—-—The Directors of the Northampton 
E. Lo ard P. Co., Ltd., have declared interim dividends for the 
year of 4 per cert. оп the ordinary B shares and 2} per cent. ол 
the 5 per cent preference В shares.——The Directors of the 
Rushden ard District E. S. Co., Ltd., have declared an interim 
dividerd for the vezr of 33 per cent. 


———— 


Trade Notes. 


The Western Electric Co., Ltd., have appointed Lionel Rob- 
inson and Co., Sole Selling Agents for London, Middlesex and 
Surrey, for their B.A.G. Diffusers. A range of samples is un 
view at the Compary’s showroom at 3, Staple Inn. London, 
W. C. r, and catalogues ere now being sent out to the Trade. 
The B.A.G. Difiuser is 2 glass reflecting system which completely 
surrounds a gas-filled lamp so that the whole lamp becomes a 
larger uriformly illuminated body, which distributes the light in 
all directions. The catalogue contains a representative selection 
of designs and runs to 20 pp. 

Simplex '' Diaduct" pattern iron-clad distribution boards are 

illustrated, described ard priced in list No. 952, just issued by 
Simplex Conduits, Ltd. (Garrison Lane, Birmingham). 
'" Dieduct" fuse unit has been fully described in our columrs. 
It possesses greet mechanical strength, and is well proportioned 
electrically, whilst the design provides full expansion space for 
the gases of explosion and ensures their being discharged away 
from ell metal parts. It complies with the Home Office 
regulations. The cases of the boards are strong and of a clean 
and attractive design, with several valuable features. 

A pamphlet from б. F. В. Giesler (58c, Gray's Inn Road, 
W.C.1.), refers to the Lawaczeck-Heymann dynamic balancing 
machine, whereby high speed rotors may be balanced dynamic- 
ally to a fraction of a grain by an ordinary workman. Demot: 
strations are arranged at the above address. 

We urderstand that under the arrangement announced last 
week between the Falkirk Iron Co., Ltd., and the Hotpoint 
Electric Appliacce Co., Ltd., Мг. F. H. Howell, who had beet 
the electrical representative for the Falkirk Iron Co., ий, 
has row been appointed London sales manager for the Hotpoint 
Electric Appliance Co., Ltd., and will in future be found at 


21, Berners Street, W.1., from which address he will control — 
the sales of “ Falco " and ‘‘ Hotpoint " Electric Cooking aM — 


Heating Appliances. 
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THE COMMUTATION OF ROTARY 
CONVERTERS.* 


Bv C. E. FIELD, B.Sc. (Tech.). 

Up till about ten years ago, the 50-cycle rotary 
converter was an unsatisfactory machine, and was 
seldom employed except for small outputs and at 
voltages below 500. This was almost entirely on 
account of commutation difficulties, and it is only by 
their being overcome that the 50-cycle rotary has 
become a commercial success. 

The main sources of trouble were the liability of the 
machine to flash over, and considerable sparking at the 
D.C. brushes when the machine was loaded. The risk 
ofa machine flashing over has been almost eliminated 
by improvements in the mechanical design of the 
commutator, thus allowing the use of higher peripheral 
speeds, and a consequent reduction in the number of 
poles. In a 50-cycle converter, any point on the 
armature moves through one pole pitch in 1/100 sec. 
Ihis is therefore the time taken by a commutator 
segment to pass from one brush to the next. Clearly, 


then, a higher peripheral speed and a smaller number | 
of poles gives a greater number of commutator 


segments between adjacent brushes, thus reducing the 


voltage per segment, upon which depends the liability 


of the machine to flash over. 

For a 500-volt machine, about 40 segments between 
brushes would be used, giving a safe value of 12} volts 
рег segment. Sparking at the brushes is overcome 
partly by undercutting the mica between commutator 
bars, and partly by improvements in the design of 
brush-holders. The insulating segments can only be 


. undercut when the surface speed of the commutator is 


high, as otherwise dust would collect between 
segments and cause sparking. Brush-holders are of 
the box type, having their moving parts as light as 
possible, and pressing radially on the commutator. 
The greatest improvements in commutation, how- 
ever, are due to the use of interpoles, which make it 


аша eee ee ee ee 
* Consult also “Rotary Converters," by C. Sylvester. (Rentell, 
2s. 3d. post free} 
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possible fora rotary to run sparklessly at all loads, 
with the brushes in the neutral position. 

Consider first the case of a 2-pole D.C. generator. 
When a coil is undergoing commutation, the current 
in it has completely to reverse in direction during the 
time that the commutator segments to which it is con- 
nected are passing under a brush. Owing to the 
inductance of the coil, this rapid change of current 
produces a back voltage, which retards the rate of 
change, and so produces sparking at the brushes. An 
interpole is therefore: placed between the main poles 
for the purpose of inducing in the coil a “ commutating 
EM F.", which will neutralise this back voltage. 
Before this can be brought about, however, the inter- 
pole has to overcome armature reaction. At any 
instant all the conductors under one pole are carrying 
current in one direction, while those under the other 
carry current in the opposite direction. Thearmature 
thus becomes a magnet, with its magnetic axis at right 
angles to that of the main field 

Consequently the interpoles must be wound with a 
number of ampere-turns equal to those on thearmature, 
in addition to those required to produce the commutat- 
ing voltage, The interpoles are series-wound because 
all the effects which they are required to overcome are 
proportional to the armature current. 

In a rotary converter, the conditions are different, 
because the armature conductors arecarrying a current 
produced by two opposed E.M.F.s. Armature 
reaction is thus nearly (but not quite) absent, and so 
the interpoles on a converter require only a small 
proportion of the excitation that would be needed if the 
machine were running asa D.C. generator. Moreover, 
the armature reaction varies above and below a mean 
value, since the A.C. reaction is not constant. 

The effective value of the ampere-turns on a3-phase 
armature is obtained as follows:— 

Let Za be the total number of armature conductors. 

Let Іа be the R. M. S. current per conductor in amps, 


Then the number of complete coils per phase ^ e 


When the current in one phase has its maximum 


value, the instantaneous currents in the three phases are 
; V2Ia v2la 
v2la, = апа x cy 
The by чш pds рын are then given by 
аа la Za Ia Za 
М2 (5247.2 42.2) = олтпада. 

A quarter of a cycle later, the phase that was 
previously carrying a maximum current will be 
carrying no current, while the currents in the other 
two phases will be each 0 866/a. 

The total armature ampere-turns are then given by 


7А 2 (o 4-0, 8667422 +0. 866127) —0.4081aZa. 


Thus the armature reaction ampere-turns due toa 
3-phase armature vary between the values 0.47/aZa 
and 0.408/aZa, the mean value being 0.438/aZa. The 
same figures apply for a 6-phase armature. 

Now consider a 6-phase, n-pole rotary converter, 
carrying z» each conductor an alternating current Ja, 
and a direct current fc. 

The D.C. armature ampere-turns per pole 

Za ‚1 O.5IcZa. 


= [сх x 


2 "n n 
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For a 6-phase rotary, Ja =0.943Ic. 

.. The A.C. armature ampere-turns рег pole 
0,438 0,943 Te x Za х = 01310 
This is the average value, the extreme figures being 

0.386 and 0.443. ‘Ihe average resultant armature 

reaction is therefore given by 


 IcZ .087IcZ 
| claos - 0.413) 208 еа ampere-turns per pole, 
varying between the limits of а апа орала 


Тһе interpole on the converter, therefore, must 
carry this number of ampere-turns in addition to those 
producing the required commutating voltage 

In the case of 3-phase and 12-phase rotaries the 
values are rather different, but nearly all large modern 
converters are wound for 6-phases. 

On account of the variations in the value of the 
armature reaction, it is impossible absolutely to 
neutralise its effects by means of interpoles, but the 
resistance of the carbon brushes is sufficient to prevent 
the unbalanced reaction from producing any sparking. 

If a rotary converter has to supply any considerable 
mechanical load, there will be an unbalanced alternating 
current in the armature winding, which will cause the 
alternating armature reaction to predominate, and will 
necessitate the interpoles being wound as for a motor, 
instead of as for a generator, as far asthose turns over- 
coming armature reaction are concerned. Theampere- 
turns on the interpole will then be the difference 
between the armature ampere-turns and those required 
purely for commutation. ' 

' A particular case occurs where an A.C. booster is 
used for obtaining wide voltage regulation, the booster 
causing an increase or decrease in the ratio of the alter- 
nating to the direct current armature reaction. This 
is compensated by an auxiliary winding on the con- 
verter interpoles, in series with the booster field, pro- 
ducing an effect proportional to the mechanical power 
derived. from, or required by, the booster. 

In conclusion, it may be said that 50-cycle rotary 
converters have been constructed for capacities up to 
3.000 kw., and there is no reason why much larger 
machines should not be built if they are required. 


BRITISH ENGINEERING STANDARDS 
ASSOCIATION. 
ANNUAL MEETING. 


ee ао 


At the B.E.S.A. fourth annual general meeting, 
iccently held at the Inst. of Civil Engineers, the Chair- 
man. Sir Archibald Denny, Bart., reported great 
expansion in work. | 
_ There are now nearly 2,000 engineers who give their 
time and experience to this National Institution. Last 
year just under £17,000 was expended,’ towards which 
Industry, in spite of the depression in trade, contri- 
buted £9,300, the remainder coming from the Govt., 
the India Office, and the Govts. of the Dominions 
overseas. The Chairman thanked all those firms who, 
in spite of the grave difficulties with which: they had 
ene and all been faced, have so liberally supported the 
Association, At the same time he felt that the Assocn. 


should not have to live quite so much from hand to 
mouth and should be able to build up a small reserve, 
and this could be accomplished without difficulty if 
Industry would still further increase its subscriptions 
and the many firms who so far did not financially 
assist would agree to become annual subscribers. 

He then passed in review the progress of the work 
in the various sections, including shipbuilding, auto 
mobile and electrical work, especially that in connec- 
tion with the Govt. Interdepartmental Committee. 

The Association has issued 72 new and reuse 
Specifications during the year, and the sales of the 
publications have reached 39,000, in addition to à 
very large number of Aircraft Specifications distri- 
buted on behalf of the Air Ministry. 


SOME POINTS IN THE MANAGEMENT OF 
TRACTION SWITCHBOARDS. 
By W. T. WARDALE, A. M.Insr.E.E. 
Many voung engineers unaccustomed to the control 


of a traction. supply seem to consider that the work 
consists solely in switching in machines, and in closing 
circuit breakers after they have opened on more or 
less severe short circuits. 

There are times, however, when the circuit. breaker 
on a certain feeder will nof stop in; these cases ned 
traction experience if the supply is to be kept go 
with the minimum of delay and with freedom from 
expensive cable breakdowns. 

One has to learn to recognise what is happening ой 
the road from the manner in which a circuit breaker 
opens; also the methods of making one route help 
another should be got well into the mind of any new- 
comer to traction work. a 

Note the flash and sound with which a circu 
breaker opens, also the ammeter reading, and the 
manner in which this reaches blowing point; that is, 
whether the pointer goes right hard over against the 
stop as soon as the switch is closed, or whether the 
increase is gradual and spread over a few seconds o 
up to a minute. | 

А trolley-head fast in the overhead line, swinging the 
linc into contact with earthed guard wire, will puts 
short on the line and bring the breaker out witha 
sharp report and a considerable flash ; as soon as te 
switch is closed again on that route the атт! 
pointer will swing hard over. 

A dangerous overload will declare itself by the 
ammeter pointer swinging up and up gradually unti 
blowing point is reached; the breaker then opens. 
usually with a much flatter sound, and in very sever 
cases it can be seen that the breaker has difhculty 17 
rupturing the arc caused by the opening; ү 
sound almost like a singing note will accompany 5 
cases. These are nasty overloads to handle, & 
occasionally the arc will jump across to other adjacent 
metal before it is broken; such cases onlv occur when 
either a road is deliberately kept under-cabled 9 


during a temporary very severe overload due to 4 


stoppage and resumption of traffic. ES 
A good traction man should be able to deal with » 
of the types of fault which crop up, whether 1t 15 527 


‘to hang on for a little while, or whether he must cut . 


the line dead at once. 
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HANDLING AN ORDINARY CASE OF CIRCUIT BREAKER 
BLOWING. 

Assume that one of your breakers has opened 
havily; first clear the feeder switch, then work the 
breaker in and out three times and replace it; this 
working in and out knocks off the dust and any blobs 
ef metal left from the blowing. It also gives time for 
the fault outside to be cleared, providing that it is due 
to, sav, a trollcy-head swinging about the line and 
guazd wires. 

Mter having replaced the breaker, switch in again 
and note the behaviour of the ammeter pcinter ; if this 
voes hard over and the breaker comes cut heavily, then 
сеаг again; clean the breaker contacts as before, and 
айе having kept the line dead for a full minute, switch 
i Should a third heavy blowing take place, leave 
the breaker out; inform the traffic. office that you 
cannot keep the circuit breaker in on that line, and 
ask them то investigate. Then await instructions 
from outside before you close the circuit again. 
Failure to observe this rule after such heavy blowing 
has caused. injury or fatal accident. 

The reason three tries are usually made ts that often 
on the third бла the cause of the trouble has been 
removed; tratie can then be resumed normally and 
with little delav. Had the breaker been left cut after 
the second trial, the delay might have extended until 
tratic was blocked and held up alony the entire route 
and perhaps upset for hours. On the other hand, three 
trials proving the fault to be still on, you can advise the 
tratic people to investigate and send an emergency 
wagon to the route without fear of their journey being 
for nothing. 

Whilst waiting for instructions from the linesman to 
trv the route agrain, make sure that all contact-making 
surfaces of the circuit. breaker. are clean and the 
breaker free and ready for use as soon as the lines- 


man asks you to try again. "T 


TROvBLE ЭСЕ TO WATER. 


Occasionally an insulator on the overhead line will 
go down due to water getting through a minute crack 
and putting the live wire into connection with earth. 
This fault will bring out the circuit breaker very 
heavily ; nothing can be done in the station to tell that 
itis an insulator causing the trouble. The overhead 
men have to locate the trouble on the line you report 
as faulty and to replace the insulator. 

The worst trouble due to water'is with water in the 
cable pits; normally, the cables will work under water 
Without. any trcuble. Now and again a minute 
puncture occurs in the lead covering; this gives no 
Immediate notice of its existence, and may probably 
show a quite good insulation test if the pit in which 
the faulty piece lies is quite dry. After a heavy rain 
some water is certain to leak into the pits, and if this 
is sufficient to cover the cable it will reach the paper 
Insulation through the small puncture, will soak 
through and give a path between the copper and the 
lead. This takes time; the first soaking through will 
probably be so slight that the circuit breaker may not 

opened until the water has sunk below the level of 
cable, It would then be opened sharply, but when 
replaced would stay in and to alt appearances work 
normallv. This is because the short has dried the 
Water out of the puncture for'the time being and so 
restored workable conditions. The puncture has been 
enlarged and will therefore give a better entrance for 


water than formerly, and may now be large enough 
to allow water in the form of condensation to find its 

ау down to the copper. This brings the short on 
again, perhaps after an interval of hours; and from 
this fact it is a very dangerous type of fault. These 
blowings of the circuit breaker will continue, but at 
shorter and shorter intervals of time, until serious 
damage has been done to cable if the class of fault 
has not been recognised and dealt with properly. The 
great danger is in keeping the current going for hour; 
under such conditions, instead of recognising that 
these repeated blowings at shorter and shorter intervals 
are signs that something must be radically wrong on 
that route. А faulty car would have been detected ; an 
insulator on the overhead would bring cut the breaker 
and keep it out, as would a serious side lead fault; so 
that repeated blowings increasing in severity and 
decreasing in time interval point with certainty to 
cable trouble, and should be reported to '' Mains " 
without delay. 7 

In many cases such a fault will be on a small cable 
used as an interconnector, and fed, perhaps, at two 
points by much larger cables; it is then possible for 
a cable under water to be running with quite a large 
puncture without blowing the circuit breaker on either 
feeder. This results in the water in the cable pit being 
boiled; it 15 usually located. and reported by the 
police or passers-by; the cover being lifted by the 
steam generated by the current coming through the 
puncture into the water in the pit. Covers have even 
been blown clean off in such cases. It is not altogether 
easy for a man to detect. such a fault developing, 
especially during times of normal load ; as the current 
which will pass into the water in the manner indicated 
will not make the reading on the route ammeter look 
particularly heavy at such times. Cases have been 
known, however, where such a fault has been on for 
over two hours in the middle of the night, and has 
shown cn the main recording ammeter owing to the 
normal all night load being very low. Such faults are 
then due to the man at the station, who should watch 
the feeder ammeters regularly, and who should know 
quite well that any ammeter showing 250 amps. in 
the middle of the night, with no cars out, no repairing 
or welding work going on on that rcute, must indicate 
that something is wrong. The only policy is to open 
the circuit and yet the responsible man by telephone 
at once. Failure to spot such a fault and to act 
promptly has ruined lone lengths of expensive cable ; 
it is thus not to be wondered at if a mains’ superin- 
tendent desires a man who overlooks this kind of 
trouble to be removed from his post. 

Get the linesman on to such a job at once; he will 
report where the fault lies, will rearrange the feeders 
to allow for werking that route without the faulty 
portion, and will let vou know exactly how the system. 
is being fed. 

If the route is a heavily worked and important line 
it is more important than ever to get. ‘‘ Mains ” out. 
Working in parallel or without an interconnector may 
mean heavy overloading and drop of voltage elsewhere. 
Consequently, if the responsible oflicial gets into touch 
with the mischief early on, he may be able to get the 
trouble removed before the heavy load of the evening ; 
and then resume normal feeding. He will at any rate 
work with this idea in mind. It 1s much better there- 
fore to get growled at for fetching the responsible 
official out of bed on a nasty morning than to be told 
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next day that you have hung uf things for 24 hours, 
and that you could have got the man you wanted and 
saved this additional trouble. The responsible official 
should not blame you for fetching him out ta such 
work, but the management will quite rightly think that 
you are lacking in perception ЇЇ you neglect to do so. 
Fautts WuicH DEVELOP GRADUALLY. 

Another fault which may cause serious trouble is that 
which develops slowly. This may be caused by a small 
interconnector at the end of a route developing a fault 
which is not -dead to earth, bu& which will allow too 
much current to pass for that small interconnector ; 
whilst at the same time the current is too light to 
blow the route circuit breaker. ' 

Such a fault is difficult to trace or detect, as the 
reading on the ammeter is the only guide; it is also 
obvious that if the fault is on a small cable such as a 
side lead, a load which will be nothing to the 
cables feeding the route will upset the side lead very 
badly; for instance, the interconnector may be capable 
of supplying 400 amps. without distress, whilst it is a 
large side lead which :will carry, тоо amps. for long 
without getting somewhat warm; many such leads 
being only fit for 80 amps. Consequently, if a leak 
from a side lead is not dead to earth, the traffic can 
be using, say, 150 amps. and the side lead be getting 
250 amps. continuously through itself to the fault. In 
the station the route appears to be using merely 
400 amps., the circuit breaker is probably set for 
боо amps., and hence no blowing takes place. Such 
faults can burn through pillars or tramway poles, and 
are very serious. The only way to detect them is 
expert knowledge of what yours routes ought to be 
taking normally at certain times and very careful 
watching of the switchboard instruments. If you 
notice that the load on a feeder is, say, бсо amps. at 
8 p.m. when the usual reading at the peak between 
5 p.m. and 7 p.m. is only 350 amps., then ring up the 
traffic office. Inquire firstly if there has been a block 
on such and such a route. If there has, and the 
current drops after a minute or so aud fluctuates 
during that minute or two, then vou know that the 
block in traffic has caused the cverload and vou are 
safe. The fault we are now considering does not work 
in this manner, as it always increases until the damage 
is completed and the pillar or pole burnt through. 
So that if the overload is constantly progressive it is 
one sign that the trouble is not due to trathc. If no 
trafic fact can be found to account for the heavy 
current, advise the overhead men on stand-by dutv to 
go along that route and look for signs of trouble. It 
is a difficult matter to decide when to open such a fault 
bv pulling the breaker and when to wait fcr the report 
of the overhead man. The safest plan is to make sure 
from the traffic office that no block in traffic is causing 
the trouble, and then, if the load still increases, open 
the circuit breaker bv hand and wait for the linesman's 
report. When уси see a steady load of боо amps. on 
a cable of 0.3 square inch area, which usually carries 
250/350 amps. at the peak, off and on, sav, 40 minutes, 
you need have no hesitation in opening the circuit, for 
no superior with any sense would blame vou for so 
doing. 

WORKING AFTER TROUBLE HAS BEEN REMOVED. 


Assume that trouble has laid a fairly heavily worked 
route dead for ten to fifteen minutes; it is best to 


traltic being resumed. The traffic inspector may work 
as skilfully as possible in order to prevent cars starting 
up tco soon one after another, but the natural tendency 
of the motormen is to get away with the car and help 
to get thrcugh their delayed trip; whilst, quite uncon- 
sciously, the traffic inspector starts up car after car at 
what seems to him two minute intervals, when in 
reality the intervals are rather less than a minute; 
also, the men on cars away from the inspector's ken 
will get away close together, and so the load on that 
route mounts up and -wp. In order to handle this 
heavy load, put part of the work on to another route if 
possible through an interconnector on your own switch- 
board. Also, ring up the most convenient sub-station 
to the route in question and ask them to feed into that 
route, if they have a switch for so doing, and to run in 
parellel with you for a few minutes until your heavy 
drag is over. The heavy drag should not be waited 
for before asking for such help; it should be asked for 
whilst the mischief is being cleared, and used to keep 
the current down on your own feeder. 

If none of the above means of helping your feeder 
are available, hang on for a few minutes; otherwise 
you will not get rid of the heavy starting current, but 
wil be constantly stopping and running up again. 
Keep the voltage as high as possible, so that the cur- 
rent is kept down. The ammeter pointer will come 
down from the limit stop in a few seconds, though it 
may kick up there again; but common-sense, know- 
ledge of the local conditions ‘and the road in question 
all tell you that the heavy load must come down ina 
minute or two. Whilst experience shows that once a 
circuit breaker comes out during such a re-start after 
a partial delay, it is difficult to get it to stop m 
again. As a rule, within one minute from switching 
in after such hang-ups, the ammeter pointer will get 
hard over against the limit stop, and within three or 
four minutes it will be back at, say, 25 per cent. above 
normal load, with swings up to бо per cent. overload 
now and again. 

(To be continued.) 


Answers to Correspondents. 


PRINTER's ErgcTRICIAN.— Yes, the country employers 
are overcoming difficulties remarkably well, and ™ 
many cases the men have chucked the union in a bod‘. 
They know how Holland has been steadily filching ou 
printing work, as distinct from actual newspaper print- 
ing, and do not see why they should let the orders be 
sent abroad. The result, of course, will be to cheapen 
book production, which is at present absurdly high 
and a heavy handicap on technical education. It wil 
also give an impetus to the printing of trade cata- 
logues and similar sta4ionery. That will mean more 
employment in the long run, not only for printers, but 
also in other trades like electrical engineering. 't 
reacts all round. You want to read the speech made 
hy Mr. Hirst at the annual meeting of the G.E.C. the 
other day. See page 394 of last week's issue, the 
fourth par. 

omp 


Charing Cross, West End and City E. 8. Ce.—An interim 
dividerd on the ordinary shares of the West End Undertekings 
for the half-year ended Jure 30, 1022, has been declared 


exercise a little discretion in handling the matter on | „t the rate of 5s. per share. Warrants will be posted on August 15 


| 


w) 


AUGUST 4, 1922. ELECTRICITY. 407 


INCREASE THE WIREMAN'S EFFICIENCY, 
AVOID *NICKING" THE CONDUCTOR, & 
REDUCE THE COST OF LABOUR 

BY USING———— 


GLOVERS 


Stripping Tools for Wiremen 


(Patent No. 149739 /19.) 


For stripping lead 
sheathing 


For stripping 
rubber 


` For strippin 
lead sheathing 


tUBBER STRIPPER.—For, stripping the insulation from taped and V.1R. Lightirg 
Circuit Wires, small sizes of Cabtyre Sheathed Cables and motor 
ignition Wires, 


at 4 / 6 each nett post free, 


COMBINED  STRIPPER.—for stripping the metal sheath, also the rubber 
Insulation from our standard 3/036' Single and Twin Glo-ciad Wires 


at 1 © / 1 1 each nett post free. 


Orders can be executed ¿from stock. 


Н.Т. GLOVER & (o. Ltd., and Cable Makers Trafford Park, Manchester. 
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= Security 


zT ae | HEN «you remember that we 


HME Sete manufactured and laid the |: 
и! -——— > Е 


к | 

(ШИЙ = 
ТЕШ TIE Ht 

| BISTRO A^ - 
. 3311! a 


Cable for the city of Birmingham 
super-power scheme, will you please 
also remember that we manufactu-e the 


There is no direct connection between 


the two things, but we want to emphasise 
that we have, throughout the many years 


a «эы. = 
T а 


5 Жл since William Thomas Henley started 

Birmingham Corpn. Super-Power Sche ne. in the dim pioneer days to man facture 
Cable Bridge across the River Rea. Telegraph Cables, built up a great re 
Main Cables and Pilots on Special Stays. putation for all kinds of Electric Cables. 


W.T. Henley's Telegraph Works Co., Ltd., Blomfield St., E.C2. 
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Manufacturers of Electrical Apparatus 


AND 


Contractors and Merchants 


YOU WANT THE NAMES AND ADDRESSES 
AND TELEPHONE NUMBERS OF THE ELEC- 
TRICAL, TRAMWAYS AND LIGHTING ENGI- 
NEERS OF ALL THE CORPORATIONS AND 
COUNTY AND DISTRICT COUNCILS IN GREAT 
BRITAIN AND OVERSEAS DOMINIONS, AND 
THIS INFORMATION IS GIVEN IN THE 


EMPIRE MUNICIPAL DIRECTORY 
YEAR BOOK FOR 1922-23. 


40th Year of Issue. 


MOTORS, A.C. & D.C. 
DYNAMOS. 


MOTOR GENERATORS. 


The recognised Year-Book of Municipal Officers, and unlike 
an ephemeral publication, is used for reference. practically every 
day in the year. 


There is Special Section dealing 
with Electric Lighting. 
Now on sale, price 11s. post free in the U.K. 
PUBLISHERS : 


MUNICIPAL ENGINEERING, 
8, Brcam's Buildings, London, E.C.4, or 


S. RENTELL & CO., 36, Maiden Lane, London, W.C.2. 


[FIGES(f8)BROS] 


HEAD OFFICE Ő -& WORKS :— 


SAND PITS, BIRMINGHAM. 


“ HIGBRO," B'HAM.. (CENTRAL 1648 BCH. EXJ 
265, STRAND, LONDON, W.C2 
5, YORK ST., MANCHESTER 
81, ALBION STREET, LEEDS. 


(22762,) 


ten miles of 33,000 volt 3-core | | 
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TO OUR READERS. 


ELNOTRIOITY is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and 
, peer a very 1 


the British Colonies and Abroad. 


А Questions to whieh an answer is required must be accompanied by a 
3d. stamp for reply. When considered of sufficient interest, the answer 


* will probably appear in the paper. 
The Bditer does not hold himself responsible for ns expressed 
ibm. Rer dem in мы Mou) MENI wits 


ч individual con 
their views. 
New advertisements for the displayed columns and alterations to 
office 1904 later than 


my 


: 178. 64. a year, ©з. half-year, 4s. 
advance, postage prepaid in the United Kingdom and abroad. 


g All remittances payable to the Publishers, 8. RENTELL AND Со. LTD 
* 4-39, Maiden Lane, London, W.C.2. Telephone, No. 2460 Gerrard. 

a + 

a / ө 

' Current Topics. 

< 


Although we have weathered the worst of the storm 
so far as labour disaffection is concerned, there are 
| still clouds on the industrial horizon. 
г Falling Wages For example, there is a new wages 
~ andthe Cost of crisis in the coal industry, whilst the 
Living. engineers have recently  balloted 
against the acceptance of the pro- 
t: posed reduction of 16s. 6d. in their weekly wage. It 
-v 5 an indisputable fact that in many instances these 
periodic cuts do mean real hardship to large sections 
of wage-earners, mainly because the old and vicious 
c сисе, varying wages and varying cost of living, is 
now revolving in the opposite direction, and tfie wages 
y| are declining in advance of the fall in living costs. 
Me Whatever extremists may argue, there is no help for 
— 't; wages must come down if the country as a whole 
_ 3 (0 гераіп its prosperity. | 


| It is unfortunate that the worker in this case is 

penalised for a time until things become stabilised ; but, 

alter all, he enjoved the advantage when wages were 
j оп the upward grade, because he then received more 
Money for his labour, and did not at once come under 
the burden of dearer living. Now that the process is 
reversed, hardship is inevitable, and one can only 
‘ompromise and await the advent of stability in both 
the food and labour market. After afl, the cost of 
living, about which so much has been written, is very 
much what the public choose to make it. Market prices 
аге largely controlled by the corresponding trades, both 
wholesale and retail, and are regulated by the inevitable 
law of supply and demand. Working men and women 
are ready enough to со-орегаїе ёп trade unionism for 
the maintenance of their industrial rights and privileges ; 
they should be equally keen to co-operate in bringing 
E Lon prices of essentials such as food, fuel, 
as, etc. 


"I 
— — 


І Watch prices ” is an excellent slogan for the mar- 
‘ting housewife. It is the odd pence which mount 
uD and contribute to the cost of living. Make a point 
" sceing that your local tradesmen give you a square 
| mi and refuse to shop at those establishments which 
| a. on raising prices by a penny or two at the week- 
| hoa eh mark their goods at higher figures than 
| i MR for identically the sáme goods half a mile 
м: Several shillings per week can readily be saved 
..5 Manner, but it is hopeless to bring about a 
neral reduction in the cost of living unless the great 


М я = а 


b = 
раса. 
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Newsagents on that day. It 
e sale throughout the United Kingdom, as well as 
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mi. jority cf shoppers adopt similar tactics. Paying: any 
price asked, and without question or comparison, only 
encourages the post-war profiteer, and he is still ram- 
pant among retailers. In my opinion, it would well 
repay .the leading trade unions to organise a co- 
operative shopping scheme among their memberships, 
and concentrate on this problem of reduced living cesis. 
It holds out far more promise cf reasonable future 
conifert than impracticable agitations for high wages 
when there is no work to be had. 


— 


When will our British traders learn the simple secret 
of successful publici? Judging by recent examples 
which have come to my notice, the 
average advertiser errs in putting the 
cart before the horse, so to speak; 
| in other words, he rushes into pub- 
licitv before he is in a position to deliver the goods. 
Such a policy is fatal if public interest is aroused and 
enthusiasm engendered. Inquiries and trial orders 
pcur in to the advertiser’s address, only to bring 
apologetic letters giving all sorts of more or less logical 
excuses for delayed deliveries, unfcrescen difficulties in 
production, distribution, or some other cog in the indus- 
trial machine which has become deranged. What is 
the result? The purchasing’ public are irritated at first, 
then resigned, and finally lose interest altogether. In 
апу event, many potential orders are lost beyond recall, 
and the ultimate turnover miserably fails to rise to the 
dimensions which the initial publicity was quite capable 
of achieving. 7 


Premature 
Advertising. 


I can cite two noteworthy instances in my own per- 
sonal experience. In one, a certain motor oil, much 
boomed and advertised both in the motor Press and at 
trials, is still very difficult to obtain, the distributing 
scheme having apparently been overlooked by the pro- 
moters. I know of dozens of potential customers of that 
oil who are rapidly losing both interest and faith, simply 
because thev cannot obtain supplies. Yet prominent 
whole-page advertisements have extolled its merits to 
every motorist. Another instance has to do with that 
much-advertised commodity, soap. А certain firm of 
soap manufacturers have recently advertised an attrac- 
tive picture puzzle competition, associated with the 
purchase of small quantities of their product. Un- 
dcubtedly the scheme aims at encouraging the retailer 
to lay in stocks of the soap, but the most obvious 
necessity is to canvass the retailer first, and see that 
he hclds preliminary supplies against the demand which 
may be anticipated as a result of the advertisement. 
This has apparently not been done, and, as a conse- 
quence, the money spent on that advertisement has been 
largely wasted, for, where twenty people will enter a 
competition if it only entails buving a household neces- 
sity from the nearest oilshop cr grocer, not one in 
a hundred will go to the trouble of ordering it by post. 


The essence of good advertising is to prepare stocks 
beforehand. Plan vour campaign; estimate the pro- 
bable demand if possible; and see to the preliminary 
distribution throughout the area in which your adver- 
tisements are to appear. Having done all this pré- 
liminary work, first make sure that your productive 
capacity is quite equal to anv likelv increased demand 
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arising ovt of the publicity scheme; then, ana not 
until then, launch your first advertisement, and cnjoy 
the satistaction of handing out tle goods as «ad when 
they аге asked for. It has been dose in the past 
by every successful trader, and сап be done again. Апу 
other method simply spells disaster, and entails money 
needlessly spent on unprofitable advertising. 


The latest silly season topic is..{6 Does broadcasting 
tend to promote the growth of hair?” The question 
was put to members of the Hounslow 
Broadcasting Wireless Society by a spectator at a 
for the Bald. demonstration ру that society re- 
centlv. Judging by the remarks of 
certain amateur listeners-in of my acquaintance, broad- 
casting rather tends the other way, especially when 
repeated efforts to tune in to the Hague concert only 
produced a jumble of sounds resembling Vesuvius in 
eruption competing with that of a mis-firing motor- 
cycle innocent of any silencer. | 
The old-fashioned British method of hay-making, 
which usually consists in selecting a fine day for 
| mowing, and subsequently waiting 
Haymaking by three cr four weeks for the rain to 
Electric Fan. cease, in crder:to garner the crop, 
looks like being superseded if the 
system exploited successfully by Mr. R. Borlase 
Matthews catches on with British farmers generally. 
Mr. Matthews cuts his grass and stacks it whilst still 
wet or green. A hollow space is left in the centre of 
the stack for the accommodation of an electric fan, 
directed to blow air into the centre of the mass of 
grass. The result is that the moving air takes up the 
heat naturally generated by the close stacking of undried 
grass and passes it on to help, dry, or '* cure," other 
portions of the stack, until the whcle assumes the con- 
sistency of newly gathered sun-dried hay. The outcome 
of'this successful preliminary experiment by Mr. 
Matthews is two big stacks of about 25 tons of finished 
hay of excellent qualitv and splendid aroma. 
ELEKTRON. 


THE “ DAILY EXPRESS " WOMAN'S 
EXHIBITION. 
(Concluded from page 397.) 

The stand of the Win-Sum Electric Co. (180, Drurv 
Lane, W.C.2) contained several models of the Win- 
Sum radiator. As previously mentioned, this remark- 
ably useful and neat invention consists essentially of 
an artistically designed box-like arrangement on a 
wooden base, having at one end four separately con- 
trolled heating elements, and at the other a detachable 
cage in which may be slid one. two, three, or four 
porous perforated slabs treated with disinfectant or 
aromatiser as required. Within the box is a quiet- 
running fan, thoroughly protected from the heating 
elements by a deflector and baffle-plate. — When in 
operation, air is drawn through the slabs and ejected 
through the heating elements. . Thus, air, heated (dis- 
infected or aromatised) to the desired temperature, is 
sent into the room where the radiator is in use. The 
device also makes an excellent hair drier, whilst 
another advantage it possesses is that it can be used 
for quickly drying and disinfecting ciothes. 
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From the foregoing it can be appreciated that the 
“ Win-Sum " has many valuable uses, as regards both 
health and comfort, in offices, homes, hosptals 
nurseries, schools, theatres, cinemas, ships, etc. — In 
the summer, or in hospitals and for the treatment of 
illness, a very valuable attachment is an ice box which 
takes the place of the heating elements—i.¢., the arr, 
instead of being heated; is chilled. The standard 
finishes are polished brass, antique brass, antique 
copper, antique silver, Jacobean, oak or mahogany 
cabinets. the latter being particularly handsome for 
artistic living rooms. | 

The exhibit arranged by the Hotpoint Electr. 
Appliance Co., Ltd., of 21, Berners Street, Oxford 
Street. W.1, comprised a wide range of  Hotpomt 
domestic electrical appliances, which are noted for 
sound workmanship, reliability, and attractive design. 
Beside irons for domestic, laundry, and tailors’ use, the 
universal voltage iron was also to be seen. The 
elegant designs of the electric tea-kettles, teapots, and 
coffee-percolatoss make them particulariy attractive as 
gifts. Each of these appliances is fitted with the 
Hotpoint automatic safety switch, which is self- 
operated by heat action, should the appliance be left 
on circuit. To reset, it is only necessary to press ? 
catch. Other useful and attractive appliances include 
toasters, grills, immersion heaters, bed-warmer. 
fires, crescent heaters, sewing machines, etc., all tend- 
ing to make the home miore comfortable and the house- 
work lighter. | 

Special display was; made of the latest mode! 
“© Premier " electric vacuum cleaner, which embodies 
a sensitive beater device, by means of which the carpet 
are beaten gently and rapidly during cleaning hi 
powerful suction. In this way all embedded dirt 
disposed of, the carpet preserved, and the appear 
and lustre of the pile restored. Another feature of the 
stand was the Hotpoint Aerobell electric clothes 
washer. This machine embodies the well-known 
vacuum cone principle, whereby the soap-suds art 
forced through the clothes, thus loosening and гето: 
ing dirt without scrubbing. The Hotpoint-Walker 
dish-washer was also included, as well as a complete 
range of the  Hotpoint-Shelton vibro massas 
apparatus. | 


OPTIMISMS. 
The trouble with the: average bread-winner 15 thal М 
wants cake. : : 
* ^u! * 


In making a thing go as far as possible be careful nol 
to stretch the truth. 
ж ` ж * 
The average man fecls, that Nature intended him f’ 
better job than he has got. 
* * * 


А man 1s either taken aback by criticism, or else he 


takes affront. 


* * * 


There is а tide in the affairs of financiers which, taken 
at the flood, leads on to watered stock. 
| EE m t o | 
The fellow who puts his best leg forward dosor! stand 
so much chance of having his leg pulled. 


р | 
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и THE DEVELOPMENT OF THE MINERS’ ELECTRIC 
HANDLAMP BULB.* 


By H. A. E. Eason. 


(Continued from page 399.) 
We will confine our attention to the bulb: its all-important 

- filament is such a small length to work with, under half 

an inch, and 0.5 mm. more or less makes all the difference 
between 1.0 c.p. and o.7 c.p. This difference may be 
introduced bv pinching too much into the electrodes, or 
by over-welding the joint. Again, the amount of cooling 
. caused by the copper electrodes would decrease the light 
*' flux from the incandescent filament; also a none too good 
^" vacuum would cause a drop in candle-power and an appreci- 

- able rise in amperes. It will be realised, therefore, that 
`- the building of even so simple a thing as a miners’ 2-volt 
“lamp is no matter to be undertaken carelessly by the man 
* who wants repeat orders. Every stage must be gone into 
''' and investigated, and a life test thoroughly and efficiently 
^^ carried out before any reliable data can be obtained. All 

this took up much time, and in the meantime the lamps 
|. were being supplied. 

© The position became so very serious that in February of 
Т last year (1921) the Govt. Mines Dept. made the following 
s Statement : 

*. "Bulbs are sometimes bought direct from the bulb manu- 
^ ` facturers in order, as some colliery managements put it, 
^ 0 save a middleman's (lamp maker's) profit. In some 

instances the results appear to have been satisfactory, in 
others not. Bulbs of a current consumption not correspond- 
ing to the battery capacity have been supplied. The use of 
- &bub taking more current than the battery was capable 
of supplying for the full shift has resulted in the over- 
^. «тап of the batteries, to their serious detriment, and a 
|” rapid falling of the light towards the end of the shift. The 

. use of the bulbs of too low current consumption has resulted 

' throughout the shift in feeble light, not complying with 
v the official requirements. In other instances bulbs of incor- 
;" fect dimensions have been bought which did not properly 
^^ fit the lamp holder." 

This, surely, was a shocking state of affairs. What is 
.* heeded is a complete Govt, Specification, laying down limits 
| for volts, amperes, and candle-power, with other details 
1 for a good and workable specification. 

The question arises : What do the Govt. want? They want 
2 improve the bulb's light emissive qualities—but how? 

Shall this be done by increasing its candle-power and 

amperes, keeping its present efficiency, or by improving the 

d'iciency of the present bulb at the, expense of the light? 
As a result of recent investigations, it has been found that 

0 produce a two-volt bulb of the improved pattern it 

Would be necessary first to cut out the ampere limits below 

Lo ampere—that is, to discard finally the .75, .85 and .go 

ampere bulbs for the standard miners’ hand lamp, and to 

establish a т.о to 1.2 ampere limit, and to work from this 
 Milage as a basis. The candle-power of this lamp would 
be in the neighbourhood of 1.35, and the efficiency about 
1.8 Watts per candle. It is estimated that the life of 
this bulb would be soo hours at least. 

We have only to glance at the subject of the accumu- 
lator, and there seems to be a need for some improvement 
" overload prevention and in organising fool-proof methods 
ux 9 satisfactory charging. The author understands that the 
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leading manufacturers of accumulators are alreadv consider- 
ing the advisability of a forward movement in this direc- 
tion and great developments are hoped for. 

What the bulb makers would like is a cell that would not 
vary more than + or — 5 per cent. in voltage; that is, sav, 
2.1 voits to begin with and a drop down to 1.9 volts at 
the end of 10 hours, giving a steady discharge curve. 

When this is an accomplished fact and the rate of ampere 
discharge has become standardised with real plus and minus 
limits, then, and oniy then, can the bulb makers turn out 
4 bulb to give satisfactory results in life and candle-power 
performance. | 

The useful life of the 2.0 volt bulbs has been greatly 
increased ‘by modern research into the details of lamp con- 
struction. In the older types the electrodes were stout and 
caused an excessive cooling effect on the ends of the filament, 
and, as a consequence, the middle of the filament was 
greatly оуег-гип in order to obtain the amount of light 
stipulated. This overheating has now been lessened by the 
correction in reducing to the right diameter the lamp 
electrode, bearing in mind that a good contact is an essen- 
tial in a good bulb. ‘The results have been а Icnger, useful 
ife due to this more even filament temperature. 

In taking the photometric tests of thes» bulbs, for everv 
tiny lamp is tested at 2.0 volts for amperes and candle- 
power, close passing limits in the two variables must be 
maintained. The instruments must be dead accurate and 
checked up periodically to ensure that no reading is out 
more than 0.05 of a volt. 

The question of the present and the near future is: Is 
it possible to improve the light source? Life tests are 
already in progress for information as to how far a lamp 
may be built for efficiency, and, of course, several designs 
are being tried out. 

The 2.0 volt open spiralled filament type concentrates the 
light source, holds the heat, is much hotter than the Stan- 
dard miners' bulb at the same efficiency, and therefore 
cannot be run at so great an efficiency. With the closed 
helix filament pattern, no good results have been obtained, as 
the temperature is too great for the light required and, 
moreover, the point source or spot light effect is по gocd,: 
for the lamp’s intended purpose. It might do for micro- 
scope work. For a similar reason a 2.0 volt gasfilled lamp 
is impracticable. As a 2.0 volt loop filament is already over- 
run 10 per cent. for a vacuum lamp, the gasfilled 2.0 volt 
lamp requires 40 to 50 per cent, overrunning. This brings 
the temperature of the filament dangerously near to its 
fusing point, and this fact rules out the 2.0 volt gasfilled. 

A four-volt vacuum lamp is possible and a much higher 
efficiency can be obtained (1.5 w.p.c.) with either 0.5 amp. 
or 0.75 amp. or 1.0 amp. The lamp to aim for is certainly 
the 4.0 volt 1.0 amp, gasfilled; this is now а possibility : 
thanks to the great amount of research which has beea 
done, the lamp is already à marketable article. The lamp is 
one adapted for a miners’ handlamp or for an Oldham cap 
lamp; it is pipeless, with the helix across the axis of the 
lamp. The candle-power of this 4.0 watt, 4.0 volt bulb, 
having an axial coil, is about 4.5 c.p. at 4.3 volts. The 
distribution curve is even in all directions, the filament 
being an axial coil. There is, perhaps, one objection to 
this gasfilled filament: it might cause glare. It is well 
known that glare is caused by a contrast between a light 
source of great intensity and darkness. The eve which has 
become used to dark surroundings suddenly meets the 
direct ravs from the lamp filament, and for a few moments 
the user is temporarily blinded. "This glare is greater ard 
the blindness lasts longer the greater the light contrast. 
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Light Source Blue Green Red 

% B % 

Tallow Candle ... re és 35153. 00: 29:94 a 0773 
Oil Lamp -— gas 72.2. we 22.2 co 170.0 
Carbon Filament D 6.64 ... 26.63 66.61 
C.E.A.G. Filament Electric ... 13.03... 31.13 ... 85.24 
Oldham Filament Electric 17.0 ... 32.0 ... 51.0 


A comparison of the colcur of the light emitted by the 
Various types of light source will give some idea of what 
is meant; the above table is from Dr. Llewellyn’s paper. 
The tungsten filament bulbs give out twice as much blue 
as the carbon filament or the tallow candle fame. By re- 
designing the electric bulbs, and = spirallising the filament 
whether in vacuum or gasfilled type, the temperature is 
increased and the light will be a greater source of glare. 
If the gasfilled 4.0 volt bulb is adopted, glare may be over- 
come bv using a diffusing cover gtass similar to the glass 
used in some well-known makes of motor-car headlamps. 
There is a chimney glass treated specially so that it absorks 
only то per cent of the actual light. Other methods are 
amber well or amber bulbs: the unfortunate part 
about this glass is that it has 25 pev cent. absorption. Still 
another method would be to use a 1.2 amp. bulb and under- 
run it to, savy 2.5 W.p.c. The light would certainly be 
yellow, while the candle-power would be maintained (1.0 
c.p.) It would be burning at an ethciency between tungsten 
ordinary and carbon. + This type would recommend itself 
as having a longer life and a stronger filament 

“The addition of colour relief into the miners’ surroundings 
by having cream-washed screens hung just behind the 
lamp has been suggested. If these screens be too solid 
and hide the light from the other part of the mine, why 
not use whitewashed broad lattice in 3-4 ft. sections? They 
would be foldable and the light could get behind them. 
This colour relief would have the effect of trebling the 
illumination (maybe increasing the surface brightness ten- 
fold) and should certainlv be seriously considered by some 
go-ahead colliery. 

It has been stated that a minimum standard of 0.10 foot- 
candles on the working surface is desirable. If by this is 
meant the surface brightness of the coal face, which to- 
day is .0005 foot-candles, then a minimum light of 200 c.p. 
would be required. This would Бе а costly lighting instalia. 
tion, and some colour relief would be cheaper and possibly 
more efficient for local effect. 

‘Finally, the author urged the meeting to adopt the follow- 
ing outline of a recommendation to the Government. That 
three full and Standard Specifications be drawn up: 1.— 
For electric bulbs; 2.—For the: accumulator; 3.—For the 
well glass* and that real workable plus or minus limits be 


glasses 


applied and insisted upon. In conclusion, the author 
thanked the Ediswan Co., Ltd., for useful data they had 
supplied. 

DISCUSSION, 


Мт. J. A. В. Horsley (Н.М. Elec. Inspector of Mines) 
said: Mr. Eason seems to blame the Govt. or the Mine: 
Dept. for the present state of affairs; I would sug:s! 
that the Govt. are not altogether to blame in this matter. 
I understand he suggests that the lamp manufacture: 
could meet the demand for a better lamp if only the 
Authorities would declare their requirements in a detail 
specification of performance. 

Now the position with regard to the lamp bulb is this 
(or perhaps I should say with regard to the lamp as a 
whole) :——A Committee is appointed to deal with the whole 


question of miners’ Jamps; they tell the manufacture: 
that they want the best possible, but it is surely not {г 
a Govt. Dept. to say exactly how the lamp manufacture 
shall make his lamp—what form of filament, wheth: 
vacuum or gasfilled, carbon or tungsten—but to tell him, 
if, indeed, such is the fact, that they are not satisfied with th 
present product, and to ask that he shall improve upon it. 

I gather from Mr. Eason's very interesting paper thui 
the manufacturers of lamp bulbs have risen to the ocr 
sion in a most gratifying way, and that ere long we shall 
see great improvements, There is no question that om 
all difficulties are overcome, there is an immense field for 
the electric safety lamp. There are thousands of elei 
lamps, but many more thousands of flame lamps in us. 
If, however, makers of electric safety lamps succeed in 
improving them out of all knowledge of the lamp we know 
to-day, it seems to me they will reap a very handome 
reward. 

The flame lamp has one outstanding advantage in tt 
it can be used to detect the presence of noxious gases, but 
with regard to the electric safety lamp I think I am nct 
in saying that up to the present that feature has not ber 
reproduced in a way that is satisfactory to users. 


Now the position with regard to the present 2-volt miners 
lamp is this: It must provide a c.p. of not less than on 
in the horizontal plane throughout a period ef not les 
than nine hours. It must also give a light of not less thun 
13 c.p. over an arc of 45 degrees in a horizontal plane. 
These specific requirements were, I imagine, based up 
performance which the makers of the safety lamp cil! 
guarantee. As a matter of fact, 1 believe many lam; 
in use give considerably less than 1 c.p. under working 
conditions, . 


It would be a distinct step forward if all lamps cu! 
be relied upon to maintain slightly over т c.p. throug 
out the shift, and if a lamp can be produced so ast 
give 13 ee: -power that would be better still. The dif- 
cultv, of course, we all appreciate; there is the variat’ 
in battery voltage between ful] charge and at the erd d 
the discharge, and there is also the manufacturing dif 


culty of minute variations in the le ngth and cross satel 
of the filament. 


А point I should like Mr. Eason to clear up is this: 
Is there a great deal in favour of tungsten as compe? 
with carbon filaments from the point of view of van 
tions from an ideal standard bulb? 


(To be continued). 
na———————— Rá— M A — 


OSGLIM (DISCHARGE) LAMPS. 


The Discharge lamps, introduced some twelve mont 
ago, rapidly found favour for use as ni¢ht-lights, as inë- 
cators and for, advertising purposes by reason of theit 
extremely low current consumption and the novel naut 
of their light. The Osglim lamp, manufactured at the 
Osram-G.E.C. Lamp Works at Hammersmith, is n" 
firmly established and new tvpes have recently been intr 
duced, together with special fittings for use with them. | 

These are illustrated and described in an attractive sene 
of leaflets and folders recently issued bv the G.E.C., and 
copies may be obtained on application from Magnet House 
or any G.E.C. branch. 

It will be remembered that two forms of Osglim lam? 
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were originally supplied—the Lighting (Fig. 1) and the 
Letter type lamps (Fig. 2). The letter lamp series has 
` been supplemented by ‘a set of Figure lamps (Fig. 3), so 


. Fi; 1—LIGHTING FIG. 2.—LETTER Fic. 3.—FIGURE 


TYPE OSGLIM. TYPE OSGLIM. TYPE OSGLIM. 
that complete signs with both words and numbers can be 
made up. 


Another innovation is a lighting type lamp in a ruby 
varnished bulb for use in photographic dark rooms. [his 
lamp provides a safe light of the right intensity for the 
darkroom, and as it emits no fumes and practically no 
heat, it should prove invaluable to photographers, both 
amateurs апа professionals. 


Fic. 4.— AN EXAMPLE OF AN OsGLIM HANGING OR PEDES- 
TAL ADVERTISING SIGN. 

In addition to the hanging, bracket and pedestal signs 
specially designed for use with Osglim 
lamps, a new fitment which can be 
arranged either as a standard or as a 
ciling fitting with one, two or three 
lights has been introduced. These 
are specially intended for house 
numbering in connection with „the 
Osglim Figure lamps. 
leaflet No. O.S.2725 deals particu- 
larly with the Osglim Darkroom lamp, 
leaflet O.S.2742 with the Lighting and 
gure Lamps, and C.S.2743 with the 
Letter and Figure lamps, Osglim signs, 
etc. These are available for over-printing 

With dealers’ names and addresses and 
supplies will be sent on application. 

As a further aid to sales, a novelty 
showeard depicting a night nursery has 
been produced. The showcard is inthe Ng OsGrLTIM 
form of a collapsible model and is in- STANDARD OR 
ended to be illuminated by an Osglim CEILING Fir- 
Lighting type lamp. . A showcard will MENT конина 


а; „FOR HOUSE 
50 be sent to dealers on request. . ^ NUMBERING.. 


Frige. 5. 
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ELECTRICAL INSULATING MATERIALS. 


As already announced briefly, we have received from 
the British Electrica] and Allied Industries Research 
Association two important publications* dealing with 
the nomenclature and testing of electrical insulating 
papers (other than for cables) and of hard composite 
materials (such as vulcanised rubber and other 
materials) and certain unvulcanised materials. 

As will have been obvious to anyone who has studied 
the subject, there has been in. the past no reliable 
system of nomenclature for insulating papers, the 
descriptions employed being fancy trade terms, or 
terms but loosely connected with particular qualities or 
materials. In the publication now before us, a 
schedule of definitions is presented, the use of which 
should go far to remove present ambiguities. Тһе 
tests for papers include tests of mechanical strength, 
physical conditions and chemical composition, also 
microscopical examination and a flash test for conduct- 
ing particles. These tests are not offered as purchasing 
or acceptance tests, but simply as a basis for the 
developnient of such tests, and their use will 
undoubtedly lead to improvement in product. 

The publication dealing with hard composite dielec- 
trics includes electrical tests for surface resistivity and 
puncture strength; also mechanical tests covering all 
the properties of practical importance, not forgetting 
tooling characteristics. The materials investigated 
during the formulation of these directions included 
bases of vuleanised rubber, vulcanised bitumen, shellac 
and synthetic resin, amongst others. In this case, 
also, the methods of test proposed are not offered as 
acceptance tests, but merely as recommended practice, 
adoption of which by manufacturers and users of these 
materials would result in considerable improvement in 
quality. 3 


ADVERTISEMENTS OF BRITISH FIRMS IN 
GREECE. 

The director of the ** Agence Panhellenique de Publicité ” 
has informed the D.O.T. that the 1923 edition of the 
annual * Guide Commercial et Industriel Panhellenique 
Official " (which is stated to have a circulation of 25,000 
copies in Greece, the Balkan countries and the Orient, and 
ts printed in Greek, English and French) is now in course 
of preparation. 

The director states that he is prepared to insert in the 
Guide, free of charge, the names of British firms now 
doing, or desirous of doing, business with the above-men- 
tioned countries. | 

Any U.K. firms desirous of taking advantage of this offer 
should address their communications to M. РАпсіеп, 
Inspecteur de la Commission Financiere Internationale, 
Administration: *' Palais du Port," 2, Rue Salaminos, 
Salonique, Greece. 


— 


E. T. U. Resolution. —London N.W. branch of the E. T. U. 
declares for working-class unity, and demands a united front of 
all workers for no reduction in wages and no increase of hours, 
full maintenance for the unemployed, and full recognition for 
Soviet Russia. ү 


* Technical Publication Ref. A /S1—Directions for the Study of 
Electrical Insulating Papers (Untreated) for purposes other than 
the manufacture of cables. 12 pp. 7s. 6d. net. 

Technical Publication Ref. В /S1— Directions for the Study of 
Hard Composite Dielectrics (Insulating Materials). 11 pp. 6s. net. 
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Questions and Answers by Practical Men. 


RULES. 
Quserions : We invite our readers to send us questions, preferably on technical 
that have arisen in actual 3 Questione which wo consider of 
sufficient interest to our readers will either be replied to under "" Answers to Corre- 
з " or replies will be inviled from our readers. One shilling will be paid 
for the question which we select for competitive replies in this column. 

AKSWEHS: A fee of 10s. will be раза for the answer which we consider shows 
the greatest merit, and бз. for the one we select as second best. In judyiny the replies, 
importance will be attached to clearness and conciseness, as well as accu . The 
BaMof reserves the right to make no award, or to accept only one reply, i tn his 

nion, the answers received do not possess sufficient merit. Competitors desiring 

return of their manuscripts, if unaccepted, should enclose stamped addressed 


Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuserigt. Competitors may adopt в 
nom de plume," but, both in the case of questions and answere, the competitor's 
veal name and address must be sent with the manuscript as a guarantee of Satth. 
No correspondence wili be entered into with regard to successful replies. The Editor's 


deciston ts final. а 
Question No. 101, а Diploma of Merit will be awarded to the 


Commencing with 
siz competitors who win the first or second prize the most times during the next twelve 


The words '' Questions and Answers" or "Q" and ' A" should be placed at 
tl top loft Maid corner of ell latter’ inia or thie colum. 


QUESTION No. 145. 

Given a cable a certain distance in length, can you please 
give me a correct method of locating a fault to earth on 
this cable? ] am told that it is possible for an expert tester 
to locate a fault within one foot. of the actual fault.— 
TESTER. 

l QUESTION No. .146. 

I wish to fit an earth plate outside a large workshop to 
connect all metallic ñttings, etc., to it. The object is that 
Home Office Regulations shall be conformed with as far 
as possible. 1 would appreciate details from your readers 
as to the best type of earth to fit, —JOoINTER. 

(Keplies to Queslions 145 and 146 must be received nol later 
than August 26, 1922.) 


Answers to Questions. 


Question No. 138. 

What are the advantages of the wet air filter over screens 
for the air cooling system in an alternating current 
generator? It would appear to me that, on high voltages, 
wet air filters are dangerous.—'' SWITCHGEAR.” 


REPLIES TO QUESTION No. 138. 

The first prize (10s.) has been awarded to '* L. R.” for 
the following reply :— 

Several methods of cooling dvnamo electric machinery 
are available at the present time, and to a certain extent 
controversy exists as to which is the most efficient. 

As regards the wet air (filter, it is important to realise 
in the first place that it is not intended that free water 
shall reach the insulation. Air will absorb a certain 
quantity of water at any given temperature, but if raised 
above that temperature after having absorbed the water it 
will be ** dry,” that is, not saturated. Conversely, if cooled 
below that teniperature, it will deposit moisture. Assuming 
air saturated with water at 60 deg. F. is led into a generator 
which happens to be at 40 deg. F., then moisture will 
deposit and it may or тау not do harm. Оп the other 
hand, if only led into a part at a higher temperature, then 
free water will not form. 

In commercial wet air filters it is arranged that no free 
moisture passes to the generator. It is generally admitted 
that a properl; designed dry air filter is a more etlicient 
air cleaner than a wet filter, and it has other advantages. 
On the other hand, the special utility of a wet filter is to 
coo] the air, and in that wav to enable an increased capacity 
to be obtained. 

According to the figures of a particular well-known make 
| of wet air filter, taking the temperature of the air entering 
the washer at 80 deg. F., with a humidity of 50 per cent.. 
the air deiivered to the generator is found tc have a tem. 
perature of about 70 deg. F., that is, a drop of 10 deg. F 
This allows an increase of about 7 per cent. in the generator, 
output without raising the temperature of the generator. 
which on a 5,000 kilowatt machine means an increased 
capacity of 350 kilowatts. If this extra load is carried 


continuously for a vear, it represents an increased capacity 
of several thousand pounds sterling. This shows the ad- 
vantage of a wet air filter over a dry filte: which does not 
act to cool the air. 

Later practice is rather to employ instead of the ordinary 
wet air dry filters an arrangement of covling which con- 
sists in circulating the same mass of air continuousiy 
through the machine, that is to say, by, cooling on the 
closed circuit principle. The Patent Office contains 
examples of many forms of this arrangement patented by 
well-known firms. Reference may be made to one of the 
British Westinghouse Co., No. 155881 of 1919, in which 
the ventilating air circulated in a closed circuit through 
thc rotor and stator of a dynamo electric ;ласһіпе is cooled 
бу a suitable cooling device comprising wa er tubes enclosed 
in a casing open at tthe top and bottom, removable from 
the air duct and adapted when placed in operative position 
to have its sides applied closely to the end of the duct or 
conduit so that in effect these sides form continuations ol 
the side walls of the duct. In this way it will be seen thu 
the advantage of cooling is secured without any possibility 
of water vapour reaching the generator coils, and as the 
same mass of air is circulated, there is no difficulty atten- 
dant on the entry of dust. —'* L. R.” 


The second prize (5s.) has been awarded to “D. J. Wilson" 
for the following reply :— 

In this reply it will be as well to discuss the advantages 
and disadvantages of both wet and dry filters. Since the 
temperature rise in ап alternating-current zenereior repre- 
sents lost work, it is essential that this be kept to a 
minimum. This is one of the principal drawbacks of the 
medern electrical designer; for, if this heat could be 
efficiently got rid of, the output of a given machine could 
be considerably increased. 

When dealing with the larger machines, the volume of 
air required for cooling purposes greatly increases, and it 
is necessary te employ a filter in order to eliminate the 
impurities in the air. Forced draught is generally used, 
the machine being more or less enclosed. 

Speaking broadly, air filters are of two tvpes, and are 
known as wet or dry air filters respectively. Л Һе question 
then arises as to which tvpe will best dissipate the heat. 
Upon further consideration it follows that whatever type 
of filter be used, the resistance to the flow pf air must be 
as little as possible. 

Ihe dry air filter may consist of a series of clorn 
pockets, or of a series of cords, through or around which 
the air is pulled into the machine. Small mesh сурага д 
metal is used on the smaller machines. An inherent feature 
of the dry air filter is that as the filters become soiled 
the resistance to the free passage of air increases and i 
followed bv a reduction in the volume of air drawn ints 
the machine. This necessitates frequent cleaning. ть 
maximum resistance which should be allowed in a dry a 
filter is from 1 in. to 3 in. of water gauge, according t 
the type of filter. The filters require cleaning when thi 
increases. 

The wet air filter is rapidly coming into favour. It ғ 
freproof, cools the air, self-cleaning, and gives a constan 
resistance to the flow of air at all times. The incomnmiin, 
air comes into direct contact with a mist of water, and i 
thereby cleansed and cooled. The air then passes th rouczi 
a series of plate baffles, which arrest the particles u 
moisture and tend to dry it, thereby reducing the dange 
of damping the windings. The water is atomised 5 
special nozzles and circulated bv means of a small pumn 
The impurities, upon meeting the water mist, becom. 
saturated and fall down with the water into a tank at th 
bottom of the filter. 

The power required to drive the pump may be less tha 
that due to sucking through soiled dry air filters. Th 
filtered air тау possess a high degree of humidity, an 
when the air is naturally so, the filter pump need mort n 
run. In dusty situations, mills, collieries, and the like, +h 
advantages of the wet air filter often overrule the objecti 
due to the humidity. —D. J. Wirsox. ` 
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Solutions to Questions set at Сапа G. Exam. 1922 
By EDWARD HUGHES, B.Sc. (Eng), A.M.LE.E. 


О. 1.—A pot ntial difference of 440 volts is applied 
to the terminals of the shunt winding of a motor. The 
resistance of the, winding is 100 ohms and the induc- 
tance 5 henries. Assuming the latter to be constant, 
calculate the 4° ne-constant of the field winding and 
M time taken for the current to rise to half its final | 
value. 


А. 1.—When a constant voltage is switched across 
an inductive си сий, the value of the current at any 
instant ¢ seconde after switching on, is given by— 


OR 
Irl "E 
i (т (0L) 
where J ‘== final value of current, 


R = resistance of circuit in ohms, 
L = inductance of circuit in henries, 
and є = base of the Napierian logarithms 
= 2.72. 
Also the time-constant T of the circuit is given by 


= - secs. 
лоо 20 ^ 
It is also required to find the time taken for the 


current t to rise to 23 


OR ies 
a A OBio € = 1081) 0.5 


Ц тоо = | | 
e X É X 0.434 = 1.099 = - 0.301 
| ^. £ = 0.0346 second. 


0.2. Жуй the action of the current transformer. 
. low would you design a current transformer for very 
arge currents (say 50,000 amperes) ? 
^id. 2.—In a current transformer, the primary winding 
 nsists of one or more turns of heavy conductor whilst 
ће secondary is wound with a comparatively large 
imber of turns of smaller cross-section. The primary 
i connected in series with the line in which the current 
| to be measured, and the 
_tcondary is joined to a 
. titable ammeter — gene- 
ally a 5-ampere instrument. 
e laminated core may 
е of the rectangular 
attern or it may be in 
ће form of a ring as shown 
n Fig. 2 
Fig. I shows the vector 
am foracurrent trans- - 
ermer, and,for convenience, 
| sdrawn on the assumption 
fa r:r ratio for the 
findings. 
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FILTRATION. 
By T. Roland Wollaston, M.I.Mech.E. 
SWITCHING AND SWITCHGEAR. 
By Н. E. Poole, B.Sc. (Hons.), A.M.I.E.E. 
THE TESTING OF TRANSFORMERS AND ALTERNATING 
CURRENT MACHINES. 
By C. F. Smith, D.Sc., M.I.E.E., A.M.I.C.E. 
INDUSTRIAL MOTOR CONTROL. 
By A. T. Dover, M.I.E.E. 
ELECTRICAL POWER SYSTEMS. 
By W. T. Taylor, M.Inst.C.E , MI.E.E. 
HIGH VOLTAGE POWER TRANSFORMERS, 
By W. T. Taylor, M.Inst.C.E., M.I.E.E. 
INDUSTRIAL NITROGEN. 
By Р. Н. S. Kempton, B.Sc. (Hons.), A.R.C.,Sc. 
THE METALLURGY OF IRON AND STEEL. Based on Papers 
by Sir Robert Hadfreld. 
KINEMATOGRAPH STUDIO TECHNIQUE. 
By L. C. MacBean. 


" A valuable vade-mecum for those engaged in the artistic 
and technical work in the production of film plays." 
—The Encore | on | Kinematograph Studio Technique. 


HIGH-TENSION SWITCHGEAR. 
By Н. E. Poole, B.Sc. (Hons.). A.C.G.I., A.M.LE.E. 
HIGH-TENSION SWITCHBOARDS. 
By the same Author. 
ROWER TAE CORRECTION. 
E. Clayton, B.Sc., A.K.C., A.M.I.E.E. 
ELEMENTS OF ILLUMINATING ENGINEERING. 
By P, Trotter., M.I.E.E 
ELECTRICITY IN STEEL WORKS. 
By W. McFarlane, B.Sc 
THE ELECTRICAL TRANSMISSION OF ENERGY. 
By W. M. Thornton, D.Sc. 
CONTINUOUS CURRENT ARMATURE WINDING. 
By F. M. Denton, A.C.G.L, A.M.I.E.E. 


“ The book will be appreciated and enjoyed by all those who 
have found the principles of armature winding to be trouble- 
some; and particularly by those who have been worried by 
wave winding.’ '—[HE ELECTRICIAN on Continuous Current 
Armature Winding. 


THE ELECTRIC FURNACE. 

By Frank J. Moffett, B.A., M.I.E.E., M.Cons.E. 
SMALL SINGLE- PHASE TRANSFORMERS. 

By E. T. Painton, B.Sc. (Hons.), A.M.LE.E. 
MECHANICAL HANDLING OF GOODS. 

By С. Н. Woodfield, M.I.Mech.E. 
ELECTRO-DEPOSITION OF COPPER. 

Ву C. W. Denny, A.M.I.E.E. 
DIRECTIVE WIRELESS IEEE 

By L. H. Walter, M.A., A.M.I.E.E 
CONTINUOUS WAVE WIRELESS TELEGRAPHY. 

By B. E. С. Mittell. 
TESTING OF CONTINUOUS-CURRENT MACHINES. 

By C. F. Smith, D.Sc., M.I.E.E., A.M.I.C.E. 

» The work forms a valuable groundwork for practical 

training on the test-bed.”—ENGINEERING PRODUCTION on 
Testing of Continuous Current Machines. 


Each 2/6 net of Booksellers. 


Complete List, post fiee, from 


SIR ISAAC PITMAN & SONS, Ltd. 
Parker St., Kingsway, London, W.C.2 
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FAMOUS NAMES. 
“Falco, 


& The FALKIRK IRON Cs. Lu., 
Falkirk, N.B., and 
Craven House, Kin gsway,w.c: 


THE HOTPOINT ELECTRIC 
APPLIANCE CO. LTD., 
21, Berners St., London, W.1. 


The sale оғ“ Falco” Electrical Heating and Cooking 

Apparatus is now combined with the sale of 

* Hotpoint" Electrical Appliances and enquiries are 
invited for the following: 


ELECTRIC IRONS FOR DOMESTIC USE. 


HOTEL RANGES. HOTEL GRILLS. 
LAUNDRY AND TAILORS’ IRONS. 


HOT CUPBOARDS. HOT WATER URNS. 


 CALORIFIERS. = DOMESTIC COOKERS. DISH WASHERS. CLOTHES WASHERS. 
E ARA шылк o ELECTRIC FIRES. VACUUM CLEANERS. 
COFFEE PERCOLATORS. ELECTRIC RADIATORS. 
ELECTRIC STERILIZERS. VIBRO-MASSAGE APPARATUS. 
VIOLET RAY APPARATUS, ctc., etc. 


T EA POTS, etc., сіс. 


Enquiries and all sales and agency matters should be referred to 


The Hotpoint Electric Appliance Co., Ltd. 


Telephone : Museum 2607. 21, Berners Street, London, WI. Telegrams : “ Hotpoint, Ox, London." 
ul RU 
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due to the resistance of the secondary winding and of 
the ammeter, and OB is the voltage drop due to the 
reactance of the secondary circuit. Hence E, the 
resultant of OA and OB, represents the e.m.f. induced 
in the secondary. E, equal and opposite to E,, 
represents the component of the applied voltage re- 
quired to neutralise the e.m.f. induced in the primary ; . 
whilst OC, equal and opposite to T,, is the component of į 
the primary current to balance the secondary current. 
The flux is in quadrature with the induced e.m.f. 

OM, in phase with 4, represents the magnetising 
current; and MD is the component of the primary 
current to supply the core loss. The primary current 
is therefore given by I, the resultant of OM, MD, 
and OC. Also, OF and FG are the vectors representing 
the voltage drops in the primary due to reactance and 
resistance respectively ; and the total voltage across 
the primary is given by V,, the resultant of OF, FG,' 
and Е. E 

In a current transformer for use with an ammeter, it | 
is only necessary for the ratio of secondary to primary 
currents to remain constant ; but when used in con- 
junction with a wattmeter, it is also necessary that the 
phase angle (7.e., angle COI, in Fig. 1), between the 
two currents shall also be as small as possible. Hence 
the reason why the 
component currents OM 
and MD in Fig. 1 must 
be kept as small as 
possible by working with 
low flux density and by 
using the best quality 
of laminations and 
thereby make the com- 
ponent current OD much 
less than r per cent. of 
the total current Г. 

When a transformer is 

required to measure 


3 


heavy сиггепіѕ, . the 
primary is made in the 
form of a bar or of a 
number of strips in 
parallel. | Around the 


conductor, but insulated 
from it, 1s an iron ring 
formed of annular laminations. “The secondary is wound 
uniformly around this ring and connected to an 
ammeter A as shown in the aBeve figure. Тһе trans- 
former should be carefully constructed so that the 
secondary winding can withstand the comparatively 
heavy mechanical stress to which it is subjected. 
(To be continued). | | 


: “The Outline of Science." —Part ze:of this fortnightly serial 
(Newnes, rs. 2d. net) continues the chapter on the Biology of 
the Seasons and has some charming illustrations of scenery. 
The next chapter, No. 34, is by Sir Oliver Lodge and deals 
with the subjects of Life, Mind and Matter, while Chapter 35, 
on Ethnology, is a brief but interesting treatise on the main 
divisions of mankind. | | 

The firm of A, Mason (230, New North Road, N. 1) advise us 
that they specialise in all electrical imstallation work, effect 
тераігѕ and maintain machinery by contract, etc. | 

An efficient dry window clearing and polishing powder is 
" Glassgleam,"" which is supplied by M. E. Lamming (95, Shoe 
Lane, Fleet Street, E.C. 4), who also supplies a varnish poison 
or rats, known as '' Ratsticker.”’ 
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I, is the secondary current ; OA is the voltage drop} 


Reviews of Books, &c. 


[Books noticed in this column will be sent from ELec- 
TRICITY Office to any part of the world, for the published 
price, plus ten per cent. for postage (minimum 2d.), and 
orders will be appreciated.) — - | 


MopeL ELkcrRIC. Locomotives AND. RAILWAYS. By H. 
Greenly. 312 рр. 326 Figs. (Cassell; 6s.) In this fascina- 
ting work the most enthusiastic maker of model electric 
railways cannot fail to find matter of use to him. In fact, 
it is amazing how so much information сап be given for 
the money. Starting off with a brief history of the develop- 
ment of clectric traction, with illustrations and outline: 
diagram cf the leading types of locomotives and multiple 
"nit trains, we pass, after 38 interesting pages, to a 
somewhat similar considération of notable model electric 
locomotives. We then learn how the electric motor works, 
design of model traction motors, the intricacies of control 
and reversing, the many ingenious methods of power trans- 
mission so far devised, and pass to an understanding of 
collecting shoes, overhead bows, etc. Next, enthusiasm is 
aroused by the illustrated descriptions of systems of control 
and signalling, while, in conclusion, theré are some notes 
on power supply. Finally, a word of praise for the 


numerous dimensioned and explanatory diagrams is 
certainly due. 
WIRELESS Fog ТИЕ Номе. By N. P. Hinton. 88 рр. 


34 Figs. (Pitman; 2s.). Those taking up “ wireless ” as 
a hobby now have a fairly wide choice when making up 
their minds what books they will study to aid them in 
obtaining some knowledge of the “ mysteries ” of the art. 
This little book, however, falls rather into a class apart, as 
it aims at describing in the simplest way the essential com- 
ponents of a home receiving station and at forming a 
general introduction to wireless and wireless conditions. 
No particulars are given to enable the reader to construct 
his own apparatus. The general arrangement has much 
to commend it, as by the preliminary review of apparatus 
in chapter 1 the reader immediately learns what apparatus 
is required and gets an idea of the functions of the various 
parts. It is a good idea, too, to give approximate prices for 
different sets and notes on their advantages and limitations. 
In ensuing pages the actions taking place in the transmitting 
station, transmission through space and the consequent 
effects at thé receiving station are clearly and logically 
explained in an elementary manner. It is a first-rate book 
covering the elements of wireless telegraphy апа telephony, 
including broadeasting. TEM 


eee 


INTRODUCTION To ELectRopynamics. Ву L. Page. 134 рр. 
23 figs. (Ginn and Co. tos. net.)—The object of this 
book is to present a logical development of electromagnetic 
theory founded upon the principle of relativity. A brief 
account of the principles of relativity is first given, and the 
retarded equations of the field of a point charge are derived 
therefrom. The simultaneous field of a moving charge is 
next discussed in some detail, and the dynamical equation 
of the electron is then obtained. The next chapters deal 
with the general field equations and the radiation of energy 
from electrons, and finally there are discussed some applica 
tions of the electromagnetic equations to material media. 
The whole book їз arranged in strictly logical sequence and 
should be found most useful by lecturers and students seek. -. 
ing for a sound introduction to this important subject. The 
bcok is necessarily of an essentially mathematical nature, 
but the analysis employed is much simplified by the use 
of Gibbs’. vector notation, which is described in the intro- 
duction for the benefit of those not already acquainted with 
its merits. | 
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NEW BOOKS PUBLISHED. 


Plumbers ard Decorators’ Pocket Book." 
F'cap 8vo., 230 pp. Illustrated. 5s. ret. 


“ Builders, By 


A. S. Jennings. 
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Various Items. 


Personal.— Mr. Marconi has been elected a Vice-President 
of the Royal Society of Arts. 

St. Pancras.— The Council reports a profit of £23,000 on the 
electricity department. 

The Silent Salesman.—The beneficial effects of lighted shop 
windows after the shop is closed is discussed in a rew E.D.A. 
publication. Reference is made to the value of clock-operated 
switches in this connection. 

. Electro-Dynamics.— Headers who may be thinking of taking 
up this subiect should read the new book, “ An Introduction 
to Electro-Dynamics" by Page. It is a clearly written ard 
explanatory work and the price is 10s. 6d., post free, from the 
office of this paper. 

Broadcasting.—We note fram the reply of the Postmaster- 
General in the House of Commons the other day, that for the 
first two years licences will only be issued to users of British- 
made sets. This should help to establish the industry in this 
country, and we hope that the fullest advantage will be taken 
thereof. 

Congratulations.— The Spearing Boiler Company, Limited, 
have been successful in securing the contract for two Water-Tube 
Boilers, each of a normal evaporation of 52,650 lb. per boiler, 
together with Ferguson Superheaters, Chain Grate Mechanical 
Stokers and Forced and Induced Draught plant for the Charing 
Cross, West End and City E. S. Co., Ltd. 

Holidays.—The offices of the Midland Electric Mfg. Co., 
Ltd., Barford Street, Birmingham, will be closed from Saturday, 
August 5, until the following Wednesday morning, August 9, 
The works will be closed from Friday evening, August 4, until 
Monday morning, August r4. A small stati will be in attend- 
ance to deal with urgent orders for stock items. 

Common sense Cookery.—A pamphlet by “Dorothy” (one 
who uses electricity for cookery) has been issued by the E.D.A. 
It is written in simple language and irdicates how the use of 
new words militates against the more general adoption of 
electricity for cooking. Some useful hints are given, and the 
publication should, we think, prove very useful to users and 
prospective users. 

Destruction of Clifden Wireless Station. —The Marconi Trans- 
Atlantic Wireless Station at Clifden (County Galway), erected 
some 15 years ago, was destroyed on the 24th ult. by a band 
of Irish Irregulars. The statf numbered some 25 operators, 
IO engineers, and 50 of a general staff, while in addition, big 
peat works as a side line gave employment to a large number. 
The plant was bombed and burnt. 

Trade Reports.—H. M. Stationery Office has published the 
following economic and financial reports :— Yugo-Slavia, by 
Capt. E. Murray Harvey, 15. net, by post 15. rd. Egypt, 
by Mr. E. Н Mulock, 1s. net, by post rs. 13d. Improvements 
in internal conditions 1s shown in each case, but as regards 
electrical trade with Yugo-Slavia the openings are not many. 
As regards Egypt, Germany has been gaining at our expense, 
as has been the case in so many other instances, but these 
conditions will not continue. Keference is made in the report 
to the installation of private automatic telcphones by a British 
firm and to the Abu Zabal wireless station ncar Cairo. 


Crystal Palace Engineering Schon].—M 1jor-General Sir С. 
K. Scott Moncrieff presided on Wednesday, July 26, at the 
Summer term certificate distribution of the Crystal Palace 
School of Engineering. The School's certificate of honour 
was awarded to Mr. W. H. Butler. Sir Scott Moncrieff said 
one of the grcat attractions of the engineering profession was 
that it was continually progressive. It was a profession of 
achievements. He knew of no greater source of gratification 
than in seeing in use work completed from designs from one's 
own brain, the triumph of mind over matter. Sir Scott 
then gave the students some practical suggestions gained by 
him in his wide experience—planning materials, structural 
design, works method and counting the cost. 

Financial .—The directors of the Yorkshire Electric Power 
Co, recommend that interim dividends at the rate of 3 per cent, 
for the 6 months ended 30 June, 1922, be paid on the ordinary 
shares and upon the preference shares issued prior to 1922. 
They report that the sale of electricity has largely increased 
during the past half year. and the price charged has been sub- 
stantially reduced due to the lower cost of coal. A clause 
varying the price with the cost of coal has for some years bcen 
iucluded in the Company's supply agreements. The report 
of the Directors of Electrical Distribution of Yorkshire, Ltd.. 
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states that there has been a large increase in the demand f» 
electricity and the revenue justifies the payment of ап interm 
dividend of 37°, (free of income tax) for the six months епі! 
зо lune. 

Hopeful Motor Shipbuilding Prospects.— In spite of the extrem: | 
depression existing in the shipbuilding industry, a carefu 
examination of the position appears to indicate that the prospects 
are disti^»ctly hopeful, so far as motor shipbuilding is concerned. 
According to a writer in The Mctor Ship, although recert 
orders for steamers have been practically rcgligible, contres: 
Һау > beer fixed during the past few morths for 16 motor shs: 
of these, nine are being built i^ yards in the United Kingdon, 
indicating that Britain has already attained premier position in 
this phase of shipbuilding. Judging from the:e facts, ard 
bearing in mind that the results achieved with оЦ-слелей 
vessels during the shipping slump have proved the supernis 
of the motor vessel over the steamer on most routes, it is бейем 
that the bulk of the orders placed in the future will be for stip 
equipped with internal-combustion motors. It is evident thet, 
sooner or later, a heavy demand for ncw tornage must arise, 
since the British Mercantile Fleet is row scoreclyv any lergerther 
it was in 1914. while vessels totalling 3,000,000 tons are wer 20 
years old and, therefore, virtually obsok te. 

British Wireless Relay League (B. W. R. L.).—-Mr. Y WP 
Evans, Hon. Secretary of the Marchester Wircless Society, bz 
obtained permission from the Postmaster-Gereral to form 4 
British Wireless Relay League, which many amateurs with 
transmitting permits have been looking forward to. Mr. Evens 
will be pleased to hear from those interested with 2 view tc 
formirg such a League as early as possible. With a ged 
organisation the scheme should provide splendid materi! 
for experimental work among the amateurs, especially if th 
proposed transmittirg tests between the Manchester Wiets 
Society and the American Amateurs prove to be successtul. 
All letters should be addressed to Mr. Y. W. P. Evars, 2, Park-ic¢ 
Road, Princess Road, Manchester. Meantime, а suitable 
agenda will be drawn up and distributed to those who ere c 
favour of the League. Any suggestions and assistere will lz 
appreciated. 


Trade Notes, 


A price list, dated July 1922, is to hand from Wm. Sanders 
& Co. (Falcon Electrical Works, Wednesbury), dealing with thu 
manufactures of ironclad switch and fuse gear up to 2002п 
at 600 volts. Agents are to be found in the large tcwr: cithe 
Kingdom, complete stocks being held in the largest cert 

A list of wholesale electrical supplies (July prices) hos bec 
issued bv The London Factors & Agents, Ltd. (38/9, Parli: nn 
St., S. W.1.) Besides, bell and lighting supplies, cable, :1‹. 
prices are given for wireless accessories, motoys, Moter Сш 
supplies, accumulators, etc., are dealt with in separate pi bli <- 
tions. 

In addition to the '" Hobbs" internal combustion сту 
for petrol, oil or gas, described in ELECTRICITY for Jul 14.3 
small complete lighting set is also supplied. This set com pri~x> 
a $ h.p. “ Hobbs " engine, mounted complete with a belt-driven 
35 volt то amp. ball bearing dynamo. А 72 amp.-hour т.е 
and polished slate switchboard with complete set of instrun ent 
is also supplied. The price appears very moderate. Tht 
manufacturers аге the Frome Engineering Соу. (Stoke Wir 
Frome). 

Prices and some particulars of '' Lithos ” secordary сей. 
for wireless transmission with thermonic valves, wireless 1с 
tion, cable and insulation testing, and all purposes where e:m 1 
current only is required are given in a leaflet from The Electrclytic 
& Battery Coy. (Ockford Works, Ockford Corner, Godaln irs. 
Surrey). The standard sizes range from 0.25 to 4amp. hour: .—-- 
Another leatlet deals with Niblett’s Electrolysers fer predvew s 
by the aid of electricity, deodorising, disinfecting, steriisi g 
antiseptic and bleaching compounds from a solution of ccn men 
salt and water. 

E. J. Larby, Ltd. (3o, Paternoster Row, Е.С.) remind tic. 
buyers of the wide range of diaries, calendars, duplice: сс. 
receipt books, etc., sold bv them. 

A series of attractive cards, dealing with the оп’ сг. 
features of G. E. C. electric lighting accessories, has becer predu ed 
Ьу the General Electric Co., Ltd. "owluh 


The first of these cz-c:, 
are being mailed to the Trade, deals with " Xcel” lan j kotcer . 
These are of heavy construction throughout, whilst the pli* 
are fitted with resilient phosphor-bronze sprirgs. 
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THE NEW COUNTY HALL. 


— 


- 


THE G.E.C. EQUIPMENT. 


the new County Hall (L.C.C.) contains a large 
nber of fittings designed in the G.E.C. studio, in 
laboration with the Architect, so as to be in keeping 
h the general architectural scheme. All have heavy 
t bronze metalwork, and are equipped with various 
es of ornamental glassware. 
he entrance hall in Block I. may be considered as 
Урса example. Here cast bronze pendants with 
n, da. satin finished glass bowls are provided for 
man lighting. ‘The corona suspension chains аге 
‘of real bronze, and lamp-holder covers of the same 
enal are provided to hide the holders and necks 
he lamps. 
our massive torch fittings, of simple yet dignified 
ortions, were also provided for this hall. Each has 
ams fitted with flambeau shades, and special 
“ston is made for easy wiring and access for 
nng. The torch fittings are arranged for fixing 
1€ mantelpiece. 
he fittings designed for the lobbies of this entrance 
аге somewhat unusual. Owing to low headroom, 
dant fittings would foul the doors when the latter 
ng open. A special bronze ceiling fitting with 
"satin finished glass dish was therefore designed, 
top reflector with the lamp-holder being sunk into 
roof, allowing the cast band carrying the dish to 
lush with the ceiling. 
he tea room and library in this block are equipped 
Pendants similar to those in the entrance hall. 
he members’ reading and refreshment rooms derive 
7 main illumination from eight bowl fittings, each 
"PPd with a 24in. ''Perlux'' dish. The lamp- 
der and lamp neck are hidden by bronze tassels. 
dsidiary lighting is provided by 12 bronze wall 


| 
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brackets with octagonal back-plates. Each has two 
arms carrying '' Equiluxo’’ glass shades. 

Two ‘‘ Perlux ’’ bowl fittings of similar design to 
those already described, but 36in. diameter, and eight 
wall brackets are provided for the two large committee 
rooms in Block I. 


The actual total length of the main cables is some 
34 miles. They were made in the Pirelli-General Cable 
Works, and comprise a paper insulated lead-covered 
and steel-armoured cable, a paper insulated and lead- 
covered cable without steel armouring, and a У.І. К. 
cable. In some cases a three core cable is used, 
and in others twin соге. Power is to be led into the 
building from the mains of the County of London 
E.L. Company, and will be supplied to eight main 
switchboards situated in transformer sub-stations in 
the basement. The cables from these switchboards 
are of the paper insulated lead-covered type. They are 
led via trifurcating boxes towards the roof of the base- 
ment, and are carried parallel to the roof by support- 
ing racks secured to the roof. "These various sections 
of cabling radiate to points situated immediately below 
local control rooms, of which there are r10. The paper 
insulated  lead-covered — steel-armoured cables аге 
jointed to these cables at these points and carry the 
current to a main trifurcating box in each control 
room. From the trifurcating boxes V.I.R. cable is 
used, and this connects to the auxiliary distribution. 
boards in the control room, from which the юса! 
lighting circuits are taken. 


The lifts for the nine floors of this new building were 
manufactured and installed by the Express Lift Com- 
pany. There are, in all, three passenger and thirteen 
goods lifts. Two of the passenger lifts are high 
speed, capable of dealing with loads of 24 cwt. at а 
speed of 250 ft. per min., and 20 cwt. at 3oo ft. 
per min. respectively; the third passenger lift is 
designed for a то cwt. load at 150 ft. per min. Twelve 
of the goods lifts will take 1 cwt. at 100 ft. per mini., 
and the remaining unit is for 15 cwt. at the same 
speed. The control gear is arranged for dual control, 
i.e., the lifts can be worked by the attendant on the 
car-switch system during rush hours, and automatically 
during slack periods, a change-over switch being 
provided. When automatic working is in force, the 
lifts work on a speed approximating to 120 ft. per 
min. An automatic indicator is fitted on every floor. 
The smaller goods lifts have a full automatic push- 
button control. 


As regards provisions to ensure safety, governor 
controlled gears of the latest type are fitted, the 
clutches operating on the web of the guides. These 
governors are installed in the motor rooms, which are 
situated above the lift shafts. Should any of the lifts 
exceed the maximum speed in either direction, the 
speed governor operates a switch which brings the 
controller to the ‘‘ off " position, thus cutting off the 
power supply to the motor, and applying the brakes. 
If, in spite of this, the lift still travels at a speed above 
the maximum normal, the speed governor operates a 
trip which brings the safety gear into action. The 
lift is then definitely stopped within two feet. This 
type of safety gear ensures that a lift, even if travelling 
at a speed of доо ft. per min., can be brought to rest 
without causing any inconvenience to passengers. 
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THE BROLT NEON SPARK GAUGE. 
An interesting application of the Neon Tube is the 
Neon Spark Gauge which is being introduced by Brolt, 
Lid., of Rood End Road, Oldbury, as a handy acces- 
sory to show whether an internal ‘combustion engine 
be SPATS IE correctly. It is very small, measuring 
only 34 in. long by 4 in. diameter, and consists of 
four components :— 

(1) Ebonite container; (2) Neon tube; (3) steel wool 
conducting material; (4) brass cap. 

The ebonite container ‘s a moulded tube of high 
insulating capacity, having an aperture through which 
the luminous discharge can be seen. Full instructions 
as to method of using and action are clearly imprinted 


FIG. 1.—SECTION SHOWING COMPONENTS IN POSITION. 
on every tube. The Neon tube is about 2} in. long 
and l in. dia., blown to the required shape. It is 


somewhat constricted in the centre (Fig. 1) in order to 
increase the brilliancy of the discharge. Nickel elec- 
trodes are sealed in at either end, and to each is 
attached à coanecting wire. The tube is exhausted on 
à vacuum pump such as is used for exhausting elec- 
tric lamps, and afterwards filled with Neon gas at a 
definitely determined pressure. 

The steel wool serves a dual purpose. It forms a 
resilient packing for fixing the Neon tube into the 
cbonite container, and is the conducting medium by 
which the current is conveyed through the electrodes. 
The brass сар secures the tube in position and forms 
the contact base of the spark gauge. 

In assembling, a wad of steel wool is placed round 
the electrodes at either end of the Neon tube, and the 
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SIEMENS; PATENT 
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» м PLUG TERMINALS 


—COMPLETE NEON SPARK GAUGE READY FOR 
Use. {FuLL Size). 


Ic. 2. 


whole is clamped in position by the brass cap. The 
tube is rendered practically immune from breakage by 
this method of fixing. It is seen complete in Fig. 2. 


METHOD OF OPERATION. 


When the cap is brought into contact with the 
sparking plug it is immediately influenced by the oscil- 
latory discharge from the magneto whenever a spark 
passes m the ordinary course of ignition. A minute 
amount of energy passes through the Neon tube, and 
from thence to the ebonite case, and through the hand 
of the operator to earth. In effect, therefore, the 
appliance resembles a miniature condenser i in its method 
of operation. At the norma] working the potential of 
the plug is sufficient to cause a red flash, and the 
ate and evenness of firing can thus be observed. 
Should the plug have become “fouled ” or carbonised, 
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or alternatively, if the points are too close, the ji 
tial is immediately reduced (either because of leal 
or insufficient gap) and the Neon tube will in thes 
cumstances only flash feebly or intermittently. || 
points are too far apart (i.e., too large a spark gi 
the potential is raised and the flash will bew 
extremely lurid in colour. Thus the motors | 
enabled immediately to visualise the spark ороз 
from his plugs while the engine is still running. 

The gauge may also be used for testing thewi 
tinuity of the electrical circuit and for locating an 
leakage which may occur in connection with the H1 
leads by simply tracing the gauge along the ote 
covering. 

We may-add that the Neon spark gauges are ben, 
manufactured for Messrs. Brolt in large quantities b 
Siemens Brothers and Co., Ltd., at their Dalston Lam 
Works, and are being introduced to the market 
quite a reasonable figure. Each gauge is packed in 
separate cylindrical carton, having a screw cap Wi 
a label space ailocated for addressing, so that it can b 
inimediately despatched through the post. Forth 
convenience of resellers, such as electricians, moo 
engineers, garage proprietors, etc., they will be up 
plied in boxes each containing one dozen gauge | 
cartons ready for despatch. 
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POINTS IN THE MANAGEMEN 
TRACTION. SWITCHBOARDS. 


SOME 


WARDALE, A.M. Inst. EE 


(Continued from page 406.) 


Report all such loadings to “Mains, 
they can inspect all fe eder pillars and note w hether -1 
switches have been overheated, and also inspe t 
cable pits for signs of distress. The nuisance e of ts 
overloadings is that they do not show, as a rule, wn 
distress has been felt thev do not show, asa rule, 1 
impregnating material, the insulation and the ot 
ductor itself must all expand under the unusual К 
and must upset that close and intimate come 
which should exist between copper and insula 
covering. This alone tends to let damp creep nto 
space so created. Another point is that the € Лета 
properties and composition of the insulation an 
pregnation must be upset by this undue heat, and iM 
insulating properties made less reliable. Unfortunatd 
such a cable will test high for a long time, eve 
damp getting down between the inner layer of pap 
and the core, provided that the outer layer 15 fair dr 
But the mischief is there, lying hidden, and natu! 
“Mains” object to such treatment of their pre 
On that account severe ove erloading of mains sli 
be avoided whenever possible, and reports m: ade whe 
ever this has proved inevitable. 

The great idea is to recognise that one must 
“Mains ” to keep going, and to work in the lest 
possible co-operation with them. 


Bv W. T. 
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TROUBLE CAUSED BY A FAULTY CAR. 


This trouble is soon recognised, as, while it Is n ; 
rot 

mittent, it will, if not too severe, move from one ir 
to another. The circuit breaker comes out 7 
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heavily, and on being replaced the ammeter carries 
normal current for perhaps thirty seconds to two 
minutes, and then usually swings up rapidly to 
opening point. If the former, then the fault on the car 
is bad, and will probably prevent it getting home to its 
depót ; if the latter—that is, a rather delayed mounting 
up of the load, and then blowing the circuit breaker— 
the car has probably a fault on its controller at a certain 
point; until that point is reached it can run slowly 
under its own power. Once the controller passes that 
point up rushes the current, an easy path to earth is 
presented and out comes the circuit breaker; often in 
the latter case the car has a fault on the leads to the 
motor caused by wet, which is dried off after each blow- 
ие, and allows the car to run so far before the damp 
works through again. Many types of fault between the 
controler and motors will permit the car to run for 
two hundred yards and then blow the breaker. In these 
cases the blowing soon shifts from one route to 
another. The Market Street breaker may get it first, 
then the next breaker on the way out to the suburbs; 
w you may get it in the reverse order. In any case, 
the situation of the two breakers tells you where the 
car is, and the direction in which it is proceeding. 
Give this news to the traffic office, and they will watch 
for the offending car and take it out of service. 


THE DEVELOPING CABLE FAULT. 


One of the most treacherous types of fault on trac- 
tion work is the cable which is not down to earth, but 
Which has sufficient leakage on it to cause trouble, and 
sive warning to those whose duty it is to observe the 
working of the switchboard, that possibly long-maturing 
trouble is coming to a head. Such a fault will blow 
the breaker heavily at, say, 8 p.m., and in blowing will 
remove the film of damp which permits the rush of 
current, This blowing may not take place again for 
three or four hours; it will then, perhaps, run for two 
hours, and afterwards blow twice, say, in three hours ; 
5 Shat, bv five or six next morning, when the load 15 
returning for the early cars, blowing will take place 
every half-hour or so. It is obvious that a faulty car 
I not the cause, because the trouble occurs on one 
route onlv; it should also be obvious that frequent 
blowingss, even if spread over several hours, show that 
something is occurring in that particular cable line. In 
spite of these obvious signs many a traction man has 
dropped into hot water for keeping the current on such 
a feeder, when he ought to have cut it dead, called out 
the linesman to work the route from another cable, and 
acquainted the mains’ engineer with what was happen- 
ng. When it is realised that lengths of cable up to 
4co yards and more have been burnt and ruined 
through neglect to detect this trouble and give warning 
of It, it willbe admitted that any chief is well within 
his rights in treating this oversight with severity. 

The only protection is to scan the log sheet as soon 
1% you come on shift. 1f one particular route has been 
s eight times during the previous shift, then acquaint 

Mains" at once; if, say, four times, ring up the 
traffic office, ask them if there has been any reason 
[ог this blowing, and, if not, keep a very sharp eye 
on this lines The fact that your colleague has not 
said anything about possible trouble on that line is of 


no significance; he may not have noted it. You have 
noticed it and your own sense will tell you that some- 
thing abnormal must have caused these frequent blow- 
ings. Examine the records and see if the blowings are 
becoming more frequent; that is, if they are at shorter 
intervals. If this be the case, wait for the next blow- 
ing, note the time interval and get in touch with 
“Mains” about it. If the blowings occur in the middle 
of the night shift, it is not fair to call out the “Mains ” 
for simply one or two odd blows at, say, a two-hours’ 
interval; but when your log record shows that six or 
eight blowings have taken place, that the frst two 
were three hours apart and the last two only thirty 
minutes, it is time " Mains" were informed. 


PARALLEL WORKING OF ROUTES. 


Parallel working of routes has to be used at times, 
and is of great convenience in an emergency. . It has, 
however, one very serious drawback, in that it spreads 
trouble from a faulty route to a sound one; also, and 
this is very important, that it may permit a faulty 
route to be fed with such an amount of current that 
the mains will be damaged very badly indeed. When 
it is reflected that two cireuits working in parallel, 
having separate circuit breakers—one controlling, say, 
a о.6 cable and the other a о.4 main—may together 
permit 1,200 to 1,500 amps to flow into the parallel 
circuits without opening the breakers, the fact is 
then obvious that extensive damage may be done 
without any particular warning being given to the 
attendant other than the excessive readings on the 
ammeters. These readings are, of course, shared by the 
two ammeters, so that the excess is divided, and hence 
not so apparent; also, the load being divided between 
the two breakers, it follows that neither of them will 
open, because they never get to the blowing point. 
Hence, parallel working routes shoukd be watched very 
keenly to detect such possible developments ; when you 
do observe an apparent increase on such a pair of 
routés, work out in your mind, or on a piece of paper, | 
the path of the current from each feeder switch out to 
the road and to the routes they are serving. Then 
reason out what each feeder is carrying, what it carries 
as a usual load, and average matters out on the basis 
of the area of copper in the feeders concerned. This 
ought to run for nine hours out of ten at no more 
than 6oo amps per square inch; the rest of the time 
a load of 1,000 amps to the square inch can be 
tolerated as long as it is not a constant load. If the 
load averages out higher than these figures on parallel 
working routes, pass the information on to head- 
quarters. They may be aware of it, and may have to 
work heavy trafic for a time on that method; still, if 
you have had no warning that heavier loads are 
expected in that direction, lose no time in informing 
your immediate superior. Even if your notice is 
unnecessary in his estimation, the fact remains you have 
noted the abnormal load and reported it. You are 
then clear personally. Parallel running of sub-stations 
is more objectionable still; each sub should supply its 
own district, and should deal with faults in that dis- 
trict and not pass them on to other subs; or, worse 
«till, allow other subs to feed into them through other 
outside parallel connections in feeder pillars. If these 
cross-feeding arrangements are in a centrally placed sub 
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which acts as a clearing house, in which the cross 
supplied energy can be controlled and cut off automa- 
tically by breakers, parallel working becomes a valu- 
able asset. The objection is to uncontrolled parallel 
working. 

HANDLING A ToTAL Suur Down. 

Now and again, a complete shut down of a district 
served by a sub-station in a large town, or the com- 
plete system in a moderate sized town, will occur. In 
handling such emergencies the great point to bear in 
mind is that it is not much use starting up a road only 
to shut it down again for a further prolonged period. 
Work to get a few main routes running, and to keep 
them running ; throw in a few less important routes as 
circumstances. permit, and vary these about until you 
can once more get the full supply of power. 

When a traction load has been shut down for a few 
minutes the load will mount up to treble the normal 
loading. In most places this would spell trouble, and in 
a sub-station might bring out the machines again as 
fast almost as they were got in. Indeed, it is not too 
much to state that a skilful man can get prompt and 
satisfactory running resumed even without all the power 
supply, where an inexperienced hand would simply 
prolong the stoppage and annoyance. 

Take a plant having three steam sets set fairly well 
loaded ир; a bad earth on one plant trips that set and 
the other two follow through overload, leaving the 
system. without any power whatever. 

‘Up-to-date plants have a lighting supply independent 
of such happenings; but, should a man find himself in 
a pfant where this provision is not made, he will be 
wise always tto keep an emergency lamp near to his 
office, ready to light up for such times. He should then 
sce to getting a light on to the premises first of all. 
In such a plant there will be an engineer and a junior 
on duty. 

Let the junior clear all feeder switches; first knock- 
ing out the circuit breakers, and then drawing the 
swatches. The senior man should examine the machines, 
note which is faulty, and then get the largest of the 
fwo remaining plants ready for a trial run to see that 
all is in order. Do not run this plant straight up and 
put it on the bars. First see that the whole of the 
switches, including the equaliser, on the faulty machine 
are open, and then run the largest plant up to full 
speed very gradually; this should be done so that the 
voltage is brought up to full in about thirty seconds. 
Then hold the plant at that point, running light at full 
voltage for another thirty seconds, to prove that all is 
in order with the plant. Next slow the plant down, 
put its circuit breaker in, and both switches; be quite 
sure that no feeder switches are in. Bring the plant 
slowly to voltage again. Ву thus taking, say, one 
minute and a half to prove both the plant and the bus 
bars to be clear of faults, you may save a disaster and 
a much longer delay. When one machine and the 
switchboard have been so proved, put in your three 
most important routes, and run so for another minute 
whilst you take a look round to see that all is clear, 
and to give some of the cars time to get their starting 
current over; this will get the centre of the town 
moving, and you can then put in another three routes. 
You then have, say, the six most important routes out 
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of twenty, and should turn your attention to the second 
machine. Take a look round that plant; run at up to 
voltage slowly, and then, after running it light for 
thirty seconds at that point, put it on load, and close 
another four switches. 

All the central routes will now be working and get- 
ting their starting peaks over separately; after two 
minutes’ running with the ten routes in service, you 
can proceed tó load up аѕ follows, whilst your men are 
getting ready the stand-by plant. Throw in another four 
routes, until each machine is working between full load 
and 10 per cent. overload; as each plant should carry 
this for two hours, you will be running no risk, and 
getting traffic resumed quickly. It may be that 
experience will show that you can carry even sisten 
routes in with two machines at ro per cent. оу 
and, if so, you should do so. LE 

You then have only four routes out, and should pe 
ceed as follows: Knock out the first four secondary 
routes which you put in, and put in the remaining four. 
Give these four routes a four-minute spell, and by that 
time your spare plant ought to be up and on the bars. 

Should you not be able’to get spare plant for a бте, 
then work four routes out and four routes in for four 
minutes each. That is, keep all your important routes 
in permanently, and for the outside routes take it in 
turn to put four of them in and leave them in for four 
minutes; then drop these.out, and put another four in 
for four minutes. By so doing you keep all portions 
moving a little, and your centre permanently. This 
will inconvenience the public less than any other 
method. The most important route in every town is 
that route which goes past the local newspaper offices; 
the second most important being that which passes the 
chief clubs. Local knowledge wil decide the order of 
the next half-dozen. 

Of course, a man well accustomed to a plant and 
knowing the locality could get routes in a httle more 
quickly perhaps; but three or four routes at a те 
gives a new man time to see what he is doing, and, 
above all, with any man, avoids the chance of serous 
accident. 

(To be continued.) 


Answers to Correspondents. 


REGULAR READER.—Quite true, the price is high and 
we shall be only too glad to reduce it, but it is im- 
possible while the masters and men in London combine 
to keep costs at such an exorbitant figure. We think, 
however, that it will drop in course of time, because the 
“© weeklies " will be driven to get the work done out- 
side London, and that reduction, combined with fast 
motor van deliveries instead of rail, will help to reduce 
the glut of work (or swelled head) from which masters 
and men in London are at present suffering. It is a 
case of take all and give nothing. 


Honours for Telephone Men.—Following the election of Mr. 
Frank Gill (European Chief Engineer, International Western 
Electric Co.) as President of the I.E.E. for the new session, 
comes the news that Mr. F. B. Jewett, Vice-President in charge 
of the engineering and manufacturing departments of the 
Western Electric Co. and its allied companies, has been lected 
President of the American Inst.E.E. Mr. Jewett, it will be 
remembered, was head of the delegation of engineers visiting 
this country last year. 
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WESTON 


A.C. & D.C. Voltmeters. 


These instruments are electro-dynamometer Voltmeters and 
may be used with equal accuracy on either D.C. or A.C. circuits 
of any frequency up to 133 cycles, and of any wave form; they 
may, therefore, be conveniently checked against a Potentiometer 
or our Standard Portable D.C. Instruments. 

The guaranteed accuracy is } per cent. 

The scales are accurately calibrated by direct comparison 
with standards, and are 5} inches long. 

Shielding from magnetic and electro-static influences is effectively 
provided for, and the damping is as perfect as in all Weston Instru- 
ments. The current taken by these Voltmeters is much lower 
than is usual in this type of instrument, 

They are supplied in single ranges from т volt to 750 volts, and 
in double ranges from 5-1 volts to 750-300 volts. 

For higher values the use of Weston Portable Transformers 
is advised, as these Transformers are exceptionally accurate and 
may be used with any Weston Instrument without the necessity 
of calibrating the Transformer and Instrument together. 

If desired, external multipliers can be furnished in place of 
Transformers. 

Write for full particulars, 


WESTON ELECTRICAL INSTRUMENT Co., Ltd., 
Audrey House, Ely Place, Holborn, London, Е.С, '. 


Telephone: Telegrams : А 
Holborn 2029 '! Pivoted, Smith, London. 


NO FIRST CHARGE 


Domestic Lighting Batteries can be supplied from stock, filled and FULLY 
CHARGED, ready for immediate service in the undermentioned types and capaciti:s : 


Capacity in amp. hours when 
discharging in 10 hours. 


Type cf Cel. 


yh s 


ZSG 3 
4 


| ,»f 


" 
~ m 
К pl 
2s va" 


Domestic Lighting Cell in 
Glass Box,. fully charged. 


Where transport or other considefations make it impossible to supply fully charged cells, the plates can generally be supplied 


ma partly charged condition, so that they require only a very short first charge of approximately fifteen hours after erection. 
When desired, this first charge may be made inftwo]runs of seven to eight hours each. 


Head Office: 


ELECTRICAL STORAGE CLIFTON JUNCTION, Nr. MANCHESTER. 


*COMPANY LIMITED: Londom Office: 
CO Shiti VICTORIA STREET S.W. 1. 
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ADOPT THE BEST PRACTICE 


BY INSTALLING 


HART BATTERIES 


LOW COST OF UPKEEP 
STEADY LIGHTING 


FREEDOM FROM 
BREAKDOWIL 


HIGH EFFICIENCY 
LONG LIFE 
EASY TO МАШТАШ, 


^s over all 


Hart Batteries have distinct advantage 


other Raves; The superiority of Hart Cells 
is respon ible for their extensive use in 
itt 1) Stations, Private Installa- 


tions and general purposes 
of all kinds 


HART ACCUMULATOR CO. ay EC 


MARSHGATE LANE, STRATFORD. LONDO E.15. 
BRANCH OFFICES AT— 

BELFAST .. .. 41, Chichester Street. MaNcHESTFR — ‚‚ 4, Victoria Bridge. 

BIRMINGHAM .. 174, Corporation Strect. WESTMINSTER ,. 36, Victoria St., S.W.1. 

BRISTOL .. .. 37, Victoria Street. ' YORK .. -- 6, Bridge Street. 

GLASGOW .. 107, Wellington Street. 


TESTED лы lo $ ck Shaan 


AND 


INSPECTED 
I" 


EVERY DETAIL 
OF 


MANUFACTURE 


00-260 VOLTS 
MS 5 60 WATTS 


BRITANNIA 


2 DY ELECTRIC LAMPS 


100 WATTS 500 WATTS , 
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TO OUR READERS. 


ELECTRICITY is published every Friday, and, if ordered, is on sale 
af. the principal Railway Station Bookstalls and Newsagents on that 
day. it has a very larg» sale throughout the United Kingdom, as well 
as in the Sritish Colonies and Abroad. 

Questions to which an answer is required must be accompanied by a 
21. stamp for reply. Wnen considered of sutlicient interest, the 
аус will probauvly aopear in the paper. 


Th: Ег does not hold himself responsible for opinions expressed 
by intividual eontribucors, nor does he necessarily identify himself 
with their views. 


New advertisements for the displayed columns and alterations to 
existing Ones must reach the publishing office not later than the first 
past fuesday morning, in order to be in time for the issue of the following 
Friday. "lnis is important. Rate quoted on application, — Subscrip- 
tion: 175. 64. а year, 9s. half-year, 4s. 6d. a quarter in advance, 
postage prepaid in the United Kingdom апа abroad. 

All remittances payable to the Publishers, S. RENTELE AND CO., LED., 
36-53, Maiden Lune, London, W.C.2.. Telephone, No. 2460 Gerrard. 


Current Topics. 


The Institution Gf Electrical Engineers is not above 
criticism, and there have been those in the past who 
have held that of late the papers 
An Outlet for presented and subjects discussed 
Originality. lacked originality, interest, or out- 
standing merit such as might have 
been expected. from the membership of so influential 
and representative a body of professional electrical men 
and scientists. If this criticism is to be warranted in 
the future it will not be the fault of the Council, for 
they open the door to any paper or communication on 
subjects likely to prove acceptable to the profession as 
а whole, and the field for selection is exceptionally 
wide. In a recent circular letter to members and 
others interested, no less than two full pages ot 
suggested subjects are listed, under six separate head- 
ings, and the intending author should experience no 
difficulty in finding a subject worthy of his pen and 
d he is competent to speak with knowledge from 
within, 


As an extra inducement to those who seek to achieve 
а measure of distinction, there are the 
premiums, awarded by the Council for papers of 
exceptional merit or outstanding interest on various 
subjects. "There are no less than eight such premiums 
available for general subjects, and three offered for 
Papers devoted to wireless telegraphy and high- 
frequency engineering. The preparation of a paper with 
ts accompanying drawings, etc., is not a Herculean 
task to those who are familiar with the subject selected 
for treatment, and there is no gainsaying the interest 
and experience gained in the process. Full details as 
to mode of procedure are also set out on the back 
Page of the circular referred to, and I strongly urge 
readers who are connected with the Institution to do 
their bit towards adding to the gencral store of know- 
ledge as well as enhancing the reputation of the 
Institution as a whole. ia 


* 


‚1 ат advised by the Electrical Contractors! Associa- 
tion that this Бойу is taking a keen interest in wireless 
broadcasting on behalf of its member- 

Broadcasting ship. The Association is generally 
and the Trade. of the opinion that the business of 
selling and equipping · receiving 
stations should remain in technical hands, if complaints 
and disappointments are to be avoided, and a strong 
Committee of the Council is already engaged on an 
Investigation of the whole subject, from the electrical 


attractive ! 


contractor’s point of view. This raises a somewhat 
controversial issue, as the matter of broadcasting wire- 
less installations -and amateur wireless, which is 
already considerably practised, are so closely allied. 
Even where the sale of broadcasting apparatus to the. 
public is concerned, 1 very much doubt the practica- 
bility of keeping this business within the limits of the 
recognised electrical contractors up and down the 
country. 


Every min to his trade, and I should be the last to 
advocate robbing any clectrical trader of his legitimate 
business, but broadcasting is a thing apart, and could 
scarcely be handled as extensively as would appear 
necessary if the expectations of ifs promoters аге 
realised. The ultimate success of the whole venture 
depends, of course, on the kind of result the general 
public are able to obtain after the actual transmitting 
stations have commenced service, and, assuming these 
to be good, there will undoubtedly be a huge demand 
for both epparatus and aerials, as well as for the 
erection of the latter which, generally speaking, is 
outside the capabilities of the average householder. 
On the other hand, those of the population who will 
be most keenly interested in the movement will be the 
scattered country residents outside the larger towns 
to whom broadcast music and speech will appeal as a 
link with the busier world around them. It is in 
these remoter country districts that the electrical trader, 
per se, is not as a rule established, whereas there are 
other tradesmen who will be only too ready to take 
up the disposal and distribution. of this apparatus as 
à side-line. 


It will be extremely difficult to prevent this wide- 
spread distribution of whatever business is going, and 
I fear the ciectrical contractor will have to take his 
chance in the towns and other populous centres, where 
his established reputation and goodwill will stand him 
in good stead. After all, this broadcasting boom, 1 
it is to mean any benefit to the trade, will have to be 
ef the “small profit and quick return" order.. Any 
attempt to sell the necessary apparatus at high prices 
is foredoomed to failure, as it would at once auto- 
matically reduce the pastime to the *' luxury " order 
and limit sales to a comparatively small public. It 
must also be remembered that a very considerable body 
of the public are already keenly interested as wireless 
amateurs, and, as such, reserve the right to both 
manufacture and insta their cwn apparatus wherever 
such operations come within their capabilities. 


It has long been a matter for surprise that there 
was little or no co-operation between the various 
leading bodies representative of the 
engineering profession. There is no 
lack of such institutions, each repre- 
senting the best personnel of its 
particular branch. of the profession, but hitherto there 
has been lacking that spirit of camaraderie and inter- 
change of ideas which would naturally tend to a broader 
cutlook, and be to the ultimate benefit of engineering 
progress. It is the more gratifying therefore to learn 
that proposals for closer co-operation amongst the 
leading’ engineering: institutions have now received the 
general approval of the various bodies concerned, and 
a joint. Engineering Council composed cf. representa- 


Co-ordination 
of Brains. 


426 
tives of these bodies bas been formed. The institutions 
participating are the Institution of Mechanical 
rngineers, ínstitution of Naval Architects, and the 
Institution of Electrical Engineers. 


Among the objects of the Joint Council will be the 
improvement of the status of Engineers, securing a 
better utilisation of their services in the country's 
interests, and the appointment of properly qualihed 
individuals to responsible engineering positions, as well 
as avoiding unnecessary duplication of activities. 11 
is noteworthy that the immediate participation is 
limited to three of the leading institutions, but it is 
hoped that at a later stage the number of bodies 
represented may be increased. The scheme is an excel- 
lent one, and there is no excuse for any representative 
body which declines to participate. 


Judging by the present agitation among gas con- 
sumers, some reliable antidote is urgently needed for 
dealing with the costly and elusive 
therm. The introduction of a new 
unit on which to base the rate ol 
charging for any commodity retailed to the public is in- 
variably regarded with suspicion, and although the sale 
of gas on а basis of the quantity of heat it is capable 
of generating when consumed in an efficient manner 
is fundamentally sound, there would appear to be a 
fly in the ointment of application. Саз consumers up 
and down the country complain bitterly that since they 
have been inoculated with the therm, although the cost 
of gas has necessarily fallen, in common with all other 
commodities in daily demand, their gas bills have 
unaccountably risen. Even the principal supply com- 
panies are not at alit sure of their ground, and a very 
anomalous position has arisen in consequence, which 
will require a good deal of explanation before it will 
be accepted by the general body of consumers. Mean- 
while electricity supply profits by the misfortunes of 
others; the present high cost of gas is helping the 
public to realise that electricity for lighting and heating 
is quite a practicable proposition after all, in spite of 
the efforts of our friends in the gas world to decry it 
on the score of expense. Z2LEKTRON. 


Thermicide. 


FRONT-DRIVE TRACKLESS CAR. 


DouBLE-DECK VEHICLE WITH CENTRE STAIRS. 

The success which has attended the use of the 
'* front-drive " trackless troiley vehicle, with double 
decks, by Leeds Corporation lends interest to a new 
type of car on this principle that has been manufactured 
by Trackless Cars, Limited, of Hepworth Chambers, 
Briggate, Leeds (says the Tramway and Railway 
World). 

One of the principal advantages of the front-drive 
system is that, owing to the concentration of the 
tractive mechanism at the forward end of the chassis, 
a drop frame may be used, and this allows moare head 
room in both saloons. The overall height of the 
vehicle is correspondingly reduced, and it is enabled 
to pass under low bridges—quite common in the North 
—from 14 ft. 6 in. upwards in height. The lowness 


~ the centre of gravity also tends to reduce oscillation | 
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of the vehicle when in motion—a circumstance which 
naturally inspires confideace in the travelling public. 

The new vehicle has seats in the lower saloon for 
30 passengers, while the upper deck holds 34. The 
head-room in the lower saloon is 6 ft. and in the upper 
5 ft. o2 in. The overall height from ground to thc 
roof is 13 ft. то in. An entirely new feature is the 
easy-rising staircase which is installed in the middle o! 
the body. It passes from the off-side of the lower 
saloon to the deck above, and is thus tctaliy enclosed. 
The entrance to the car is at the forward end of the 
saioon, through a doorway 2 ft. 9 in. wide. The 
height of the doorway platform from the ground is 
only 14 in. 


ч 


TRACKLESS Car, with CENTRE Door 
AND STAIRCASE. 


DousBLkE-DECK 


The driving unit is on a fore-carriage, and the 
motors are carried fore and aft óf the front axle, being 
supported at their outer ends by coil springs bearing 
on the fore-carriage frame. Each of the front road 
wheels is driven by one of the motors, the drive being 
direct through a pinion on the motor shaft and internal 
gear ring fixed in the wheels. The gears run con- 
stantly in oil. An important feature of the front-drive 
system is the ability to remove and replace the driving 
unit by merely undoing eight bolts attaching it to the 
main frame channel members and sliding out endwavs. 

The time taken in withdrawing and replacing the 
unit is about two hours. Irreversible steering is pro- 
vided, so that no obstacle in the path of the front 
wheels can deflect the line of motion of the vehicle. 

Trackless Cars, Limited, have also turned out a 
similar single-deck front-drive railless trolley vehicle, 
both having been manufactured under the Bishop and 
Chadwick patents, and for the foregoing particulars 
we are indebted to Mr. J. Wright, general manager 
of Trackless Cars, Limited. 


The Marconi Co.—The annual general meeting is to be held 
on the 15th inst., when the accounts will be presented. Not- 
witb'itanding the past difficult year, the following dividends 
are proposed: Preference, 5 per cent., making 12 per cent. 
for the year ; Ordinary, 10 per cent., making 15 per cent. for 
the year. {666,830 is carried forward. The capital i: 
/3,000,000— 23 millions being in ordinary, and the remainder 
in 7 per cent. cumulative participating preference shares. 
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THE DEVELOPMENT OF THE MINERS’ ELECTRIC 
HANDLAMP BULB.* 


By H. A. E. Eason. 


(Concluded from page 412.) 

] understand the position to be with regard to the 2-volt 
lamp, that the bulb maker says in effect that under present 
conditions he cannot produce a better bulb. Опе cannot 
get more than 1 c.p., if as much, for a life, say, of 500 
hours and a current consumption limited to .85 ampere. 

Now, I would like to ask Mr. Eason, is not one of the 
reasons why the miners’ lamp is not as good at it might 
be due to variations in the actua] bulb as turned out in 
commercial quantities? That is to say, could they not 
produce a bulb, well up to their highest standard, bv a 
course of rigid exclusion of, shall we say, wasters? 

Mr. Eason has explained some of the difficulties in 
manufacture, which no doubt we all of us more or less 
realise, and which make it extremely difficult in manu- 
facturing the 2-volt lamp in commercial quantities, to work 
within the very closest limits of amperes and c.p. Minute 
errors have an abnormally jarge effect оп the result as 
compared with the high vollage lamp. Microscopic defects 
or variations in the filament, slightly greater cooling effect, 
will all influence c.p. 

One very striking fact, which perhaps users do not sutt- 
dently appreciate, is the tremendous loss of candle-power 
due to absorption in the cover glass. | 

It is up to the manufacturer to guarantee, when he 
submits a lamp for approval, that the bulk shall be up tc 
the sample. If the sample gives 1 c.p. the bulk should 
give 1 c.p. within some small tolerance. 

| might, perhaps, usefully refer to that report from 
which | gather Mr. Eason has been quoting. ‘I mean that 
report by the Miners’ Lamps Committee. They have come 
up against numerous difficulties; the user of the lamp 
may buy renewal parts, such as bulbs, in the open market. 
The bulbs that he buys may not be as good as thos 
originally supplied by the maker, and may entirely upsei 
the performance of the lamp. 

They recommend, amongst other things, that colliery 
users who obtain any replacement parts otherwise than 
from the makers of the approved safety lamp, shall sub- 
mit such parts for approval to the Mines Dept. Testing 
Station. It is thus left open to the owner, if he insists 
on buying his lamp bulb elsewhere, to again submit the 
lamp for separate approval. That, at any rate, ought to 
ensure that the performance of the lamp is not spoilt by 
the use of unsuitable and inefficient bulbs. 

There is another point—talking about glare. We all 
know the glaring effect of motor-car headlights in a dark 
lane at night. The colour of the light has a goed deal 
to do with the glare, no doubt, but diffusion or concen- 
tration of the source and the contrast of surroundings are 
Material factors which largely determine the resulting 
glare, 

Underground, you have the almost dead black surface 
of the coal, from which you get practically no reflection, 
consequently the contrast between the naked filament and 
Its surroundings are extreme. 

Now Mr. Eason (1 am not quite clear whether I under- 
stood him here) seemed to say that the relative glare 
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was in some degree proportional to the colour, and that 
glare was reduced by eliminating the rays from the violet 
end of the spectrum. 

From that mav one infer—because one knows from ex- 
perience that frosted glass does reduce glare—that frosted 
glass cuts off the rays towards the violet end of the 
spectrum? I had thought the effect of reduced glare was 
merely due to obtaining a much larger illuminated surface 
with frosted glass, and consequently a lower intensity of 
the source of the illumination. The tinted globe would 
appear to operate in the way in which it is suggested the 
frosted globe functions, that is, by cutting off some of the 
ravs at the blue end of the spectrum. 

Now this question of glare is an interesting and difli- 
cult one. If vou put a sheet of white paper behind а 
lamp you can see better, and if you frost the globe you 
can also see better, although the measured candle-power 
in the latter case is substantially reduced. 

Mr. Eason suggests separate white Screens behind the 
miners’ safety lamp in the pit. If that could be adopted 
] have not the least doubt but that it would assist a man 
in seeing, but I see difficulties in application. 

І would ask whether this question of glare could be to 
some extent mitigated by having a white diffusing surface 
as part of the lamp? А naked light hanging down in 
room is verv trying, and the addition of even ап open 
opal glass reduces the effect. 

The author asks for a complete bulb specification, 
stating, inler alia, watts and c.p. Now the first dift- 
culty one comes up against is in ascertaining within what 
limits the manufacturers of lamps are prepared to guar- 
antee their product. In days gone by I have often en- 
deavoured to buy ordinary lamps subject to a guarantee 
of c.p. and efficiency, but the tolerance limits for the com- 
mercial article were in the region of 20 per cent. 

When I go underground I much prefer to take an electric 


lamp notwithstanding the greater weight—and it is a 
seriously greater Weight if you have any considerable 


distance to go—because it enables me to make detail 
investigations, and examination and inspection must be 
detailed, and you can tilt the lamp at any angle, whereas, 
of course, with the flame lamp you have to be most care- 
ful to keep it nearly vertical. The extra weight is prob- 
ably one of the reasons why the electric safety lamp is 
not more extensively used. 

Mr. F. J. Turquand remarked that Mr. Eason's firm 
made quite a number of experimental bulbs for him, to 
determine whether on the whole a 4-volt lamp was more 
useful than a 2-volt. He tested a large number, including 
gasfilled lamps, and from the result of very careful experi- 
ment came to the conclusion that the most practicable 
was the 4-volt vacuum bulb. He would now ask whether 
any experiments have been made in relative efficiency if 
one goes two volts higher, say to six volts? | 

Mr. Dreier, referring to experiments he had made on 
the resistance of the contact between the centre terminal 
of the lamp itself and the centre contact of the holder on 
2- and 3-volt lamps, said that the value was as much 
as 0.2 ohm. This appears to be due to a thin film of 
oxide (probably lead oxide) formed on the solder on the 
lamp cap. It might be better to use onlv pure tin in 
making this joint, or even soldering a very thin piece of 
platinum foil over the centre contact of the lamp. He had 
tried the latter method himself with considerable improve- 
ment in the light output of the bulb, which improvement 
was undoubtedly due to the better contact obtained. 
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Mr. Liew. Foster (Branch President), in thanking Mr. 
Eason for his paper, showed холе old type carbon flunent 
lamps and holders. 

Mr, H. AL E. Eason then replied. 

The tendeney of the present time seems to be in favour 
of tungsten filaments for standard bulbs, as I believe tung- 
sten is less liable to changes in resistance during life, and 
it will give a longer life before the allowed percentage drop 
т ep. occurs. 

On the question of glare diffusion and absorption, he 
sid: We all agree as to the causes of glare. Glare may 


come from an ordinary 2-volt. standard miners’? bulb 
having a tungsten filament. Tt. will be increased in à 


spiralised filament bulb, and still more in a saslilled spiral- 
ised filament bulb. ] thought 1 had made it clear, but, per- 
haps, E have not done so. Glare may be overcome cither by 
covering the bulb with a diffusing screen--as, for instance, 
this lamp chimney, which has been frosted, having a 10 
per cent. absorption. factor- or by frosting the kanp bulb 
with an equally dense frosted surface. “This will but. diffuse 
the source of light making it appear to come from a larger 
area, and so lessen its intensity per unit area, On the 
other hand, the colour of the light souree may also be 
made less hurtful by using amber cover. glasses or by 
adopting amber bulbs, sueh as the ones here shown. 

In this case the light absorption is high--23 per cent. 

and the resultant effect is that those light rays which 
together make up the amber tint are seen, whilst the blue 
The use of a frosted 
bulb does not absorb ану of the blue rays so far as 1 
сап sav, but it spreads out the light source. .\ dicht 
source of a veilewish hue can be looked at without so much 
irritation to. the. optic nerve— which. is a marked. feature 
in the Hight from a gasfilled spiralised. filament bulb. 

| believe. that by my putting these two. remedies so 


end of the spectrum is absorbed. 


close together in my paper а wrong impression was given. 
The supply of opal bulbs as for miners’ bulbs is out of 
the question, as the absorption is somewhere in the. neigh- 
bourhood of зо per cent. or even more, and for such a 
ппу bulb the heat absorption would cause short tife. 

Mr. Turquand asks whether a 6-volt bulb would be more 
сеш than a volt bulb. Yes, T believe it would, for 
vou have, for equal current taken, 50 per cent. more filament 
in a O-volt than in a voit bulb, and therefore a less 
percentage end cooling elect. The filament would be still 
more even in running temperature, and for a 6volt 1.0 amp. 
bulb E should think 1.2 to 1.3 watts per candle would be 
Safe for à 500 hour life. 


THE BRITISH EMPIRE ENHIBITION (1924). 


ELECTRICAL AND ALLIED ENGINEERING SECTION. 


As already announced, the British Empire Exhibi- 
tion authorities and the B. Е.АМ.А. have entered into 
an апан етеп which places practically the whole 
organisation. of the electrical and allied engineering 
section in. the hands of the Assocn., who take 
responsibility for letting the space allocated to this 
section of the exhibition. The work of organisation is 
well in hand. 

A descriptive pamphlet, entitled '* Electrical. and 
Alhed Engineering at the British. Empire. Exhibition, 
оор,” has now been issued. The names of the 
В.К.Л. М.А. council and of the co-operating: committee 
which represents various other. electrical and allied 
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interests are given, The imperial significance of the 
exhibition is emphasised in the early part of the 
pamphlet, and then follows a general plan, showing 
the proposed lay-out of the whole exhibition grounds. 
The electrical and allied engineering section is situated 
in the northern half of the machinery hall, and this 
secton is repeated on а bigger plan, indexed in a 
simple manner, showing the lay-out in detail. 

Al British manufacturers of electrical machinery 
and appliances are eligible to exhibit in the 
B.E.A.M.A. section, whether members of the Assocn. 
or not. A form of application for space has been 
issued, and inquiries have already been received from 
outside firms, but B. E. A.M.A. members have the right 
of the first call on the space, and are also entitled to 
a share of any rebate resulting from the success of 
the undertaking. Space is allotted according to 
priority of application, all contracts being made 
between individual exhibitors and the Exhibition Cov., 
but application must be made through the B.E.A.M.A. 

We understand that arrangements are being made 
with the Exhibition Coy., in conjunction with the con- 
sulting engineers, Messrs. Sparks and Partners, for 
the complete equipment of an up-to-date power station, 
which it is proposed to erect in the section. 

The World Power Conference is attracting consider- 
able attention already in the Dominions and other 
countries, and will certainly be the means of bringing 
engineers from other countries to the Exhibition. 

It is understood that the Inland Revenue Authorities, 
in dealing with “trading accounts ” submitted to 
them by exhibitors, will treat the cost, as and when 
meurred, of participation in the Exhibition on the 
same lines as the cost of advertising generally, and in 
normal cases will take no exception to such expendi- 
ture being admitted as a deduction. 


SALE OF ELECTRICAL GOODS IN CHINA. 


According to the Report of the Maritime Customs 
appearing in. the Board of Trude Journal, the adverse 
trade conditions have caused a marked decline in the 
sale of small lighting plants, which, however, тау 
also be partly due to the installation of new, or the 
improvement of existing, plants for public light ser- 
vices. Several contracts for large power and light 
plants for places in the interior were settled during 
the vear, and an increasing tendency to instal larger 
units of 1,000, 2,000, and 5,000 kw. is noticeable, 
while only a couple of years аро 200 and 400 kw. were 
considered sufficient to meet requirements. It is inter- 
esting to mention here, as an indication of the pro- 
gress that is being made in the use of electricity, that 
current is now supplied during the day in several 
important centres instead of the plant being run during 
the night only, as has hitherto been the practice: 
Nanking, Soochow, and Hangchow are cases in point. 
As regards electrical accessories, fittings, and lamps, 
Japanese manufacturers have held the market for 
wires and cables, porcelain insulators, etc., Dutch 
manufacturers for lamps, and Amcrican manufac- 
turers for the better class fittings and glassware. 
Towards the end of the year German glassware fit- 
tings appeared on the market at prices which under- 
sold the American product. Altogether this line of 
trade is in a flourishing’ condition, with good prospects 
ahead. 
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W. Т. HENLEY'S TELEGRAPH WORKS. 


PRESENTATION T) SIR GEORGE AND Lapy SUTTON. 


Prior to a Bohemian concert heid on the 2nd inst. 
at the Cannon Street Hotel, E.C.4, a presentation 
was made to Sir George Sutton, Bart. (chairman and 
managing director of W. T. Henley's Telegraph Works 
Company, Ltd., and Henley's Tyre and Rubber Com- 
pany, Ltd.), and Lady Sutton, by Mr. A. E. Salmon 
(secretary of the company), on behalf of the com- 
inercial, clerical, technical, works, shop staff, and 
branches staff. 

After welcoming Mr. A. A. Campbell Swinton, re- 
cently elected a director, the chairman of the gather- 
ing, Mr. A. E. Salmon, in a fitting speech, explained 
that the meeting had been called so that they might 
all personally present their congratulations Чо their 
chaiman and managing director оп the honour 
of knighthood recently conferred on him by H.M. 
the King. Мг. Salmon referred to the scrupulous 
and censcientious attention to the call of duty always 
evinced by Sir George, to his wise financial policy, 
and the general arduous work by which, over a period 
of зо years, he had increased the business of Henley’s 
to the present magnificent proportions. 

During all this time he had never been unmindful 
of the interests of the staff. It had always been his 
principie to let merit and ability have their reward : 
hence it was that many young men who started with 
the company in very lowly positions were now occupy- 
ing. lucrative positions of great responsibility. He 
could not iet this opportunity pass without mention- 
ng the Pension Fung and the Deferred Pay Fund, the 
assets of which now amounted to over £120,000. The 
loremen and the shop staff at the works would be 
vlad to hear that the details of what was known as 
the Foremen’s Pension Fund had recently been com- 
pleted, and an announcement would shortly be made. 
That scheme would ultimately cost the company close 
upon £40,000, so he thought that they must all admit 
that the Board had dealt with them in a very generous 
manner. (Appiause.) They had done away with the 
anxiety which was so often in the minds of workers 
аз Мо how they were to make provision for their old 

age. (Hear, hear.) Sir George had solved that 
problem, and solved it in a very generous manner, 
and they were all very deeply grateful to him for it. 

After brief reference to Sir George's public work, 
general kindness, and popularity, Mr. Salmon said: 
" Anvone who has the pleasure of visiting his house 
has the great privilege of meeting Lady Sutton, whom 
we are all pleased to see here this evening. 
(Applause.) From Lady Sutton they always receive 
the kindest welcome and the best that the house can 
give. Lady Sutton is keenly interested in the w elfare 
of ‘Henley’s staff, and she is one of our best friends. 
We are verv glad and rejoice very much that she 
shares in the honours of Sir George. Applause.) 

‘ Sir George, I now have to ask vou to accept this 
illuminated address which I will read: * The staff of 


W. T. Henlev's Telegraph Works Company, Ltd., and 
that of Henley’s ; Туге and Rubber Company, Ltd., de- 
"sre to tender to Sir George Sutton, Baronet, and to 


place on record their most hearty congratulations upon 
the honour of a baronetey which has been c.-nferred 
upon him by His Majesty the King. In presenting 
this address, they also desire to express their great 
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appreciation of the kindly interest which he has at 
all times taken in their welfare and of the benehits 
which they have derived as a result of his most able 
administration as chairman ard managing director 
of the companies They sincerely hope that he, to- 
gether with Lady Sutton, may long be spared to enjoy 
the well- merited recognition of his high character, 
integrity, and business capacity.’ ” 

In the course of his reply, Sir George Sutton, who, 
on rising, was greeted with long and hearty applause, 
and who was obviously affected by the warmth of the 
reception given him, said: “© Mr. Salmon, ladies and 
gentlemen, I have a very difficult task, very difficult 
indeed. Any words that I could sav would be quite 
inadequate to express the gratification which vou are 
giving me this evening. This beautiful gift, I take 
it, this inkstand, is really a gift to my wife, ‘who, 
I wil say here, has been of great assistance to me 
in my work. 


“In my wildest imaginings, forty years ago, | 
could never have conceived it. possible that I should 
attain the duy which the King has conferred upon 
me. I believe [am the oldest servant in the service 
of Henlev's Cov., and it is a very long time to look 
back upon. The dignity has not been conferred solely 
because of the success which Henley’s Cov. has 
achieved. There are other reasons, but the basis of 
all of them is the success of Henley's Coy., because 
it has been the success of the company that has made 
those other reasons possible—the public work and 
other things which I have been able to do, notwith- 
standing the close service and attention I have had 
to give to Henlev's. 

' Tt will not be without 
be of great interest to everybody here 
to trace clearly the rise of Henley's. It was forty 
years ago that Mr. Heniey died—a man sixty-nine 
vears of age. At the time of his death, in the 
engineering and electrical circles his name only was 
an influence. He had a wonderful career and was a 
remarkable man—a career of ариу, courage, and 
enterprise. Forty vears ago, when electricity in other 
directions began to develop, perhaps he was too old 
to be able to take advantage of it. So far as the 
submarine cable industry was concerned, with which 
he was so closely associated at that time, it was 
getting, or had got, into a few hands—streng hands 
which were not friendlv to Mr. Henlev, and so his 
career as submarine cable manufacturer was termi- 
nated, and a new electrical industrv in connection 
with telephones and electric lighting was commenced. 

“ Yet the resuscitation of Henlev's Соу. was due 
to the older forms of the application of ciectricity to 
the telegraph service. It was contracts for submarine 
telegraph cables which raised the Henley Coy. from 
its lowly position to the position that it occupies to- 
day." 

Continuing, Sir George explained how, after Mr. 
Henley’s death, he secured an order for 77 knots of 
submarine cable for the West India and Panama 
Telegraph Coy.. and later, in face of heavy cempeti- 
tion. contracts in France for the laving of cables in 
the West Indies. That order rcally placed the com- 
pany on its legs, and was the means of its beins able 
to obtain other contracts for cables for the Guianas, 
the Bermuda cable, and the Bahamas cable, together 
with many similar cables for the British and foreign 


interest —indeed, it must 
for me to trv 
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Governments. In all those transactions he was ably 
backed for the engineering part by Mr. R. J. Hatton, 
the late Mr. Jas. Hall, and others. During the years 
1886 to 1896, ‘with the help of Mr. Potter, now a 
director, he was able to embark on the other electrical 
developments—telephoning and lighting. Sir George 
also referred to the loyal work of the now general 
manager in Australia, Mr. Norman, and to Mr. 
Bishop in London, both of whom joined the company 
on leaving school; to Mr. Andrews, Mr. Nichols, Mr. 
Chas. Lefeaux, Mr. Savage, and the staff generally, 
as well as to Mr. P. Rosling, the general manager. 
Continuing, he dealt with the way the Board is able 
to look after the welfare of the employees, claiming 
that “the success of the company is due to the fact 
that the staff generally has confidence that the busi- 
ness is run for themselves as well as for those who 
hold the capital (hear, hear), and that the shareholders - 
recognise that their interest is the interest of the 
staff and that the interest of the staff is the interest | 
of the shareholders. The most difficult problem with 
regard to the staff has been, and still is, how to do 
something for those people who are working on the | 
machines in the workshops, the people who are paid 
by time. Their employment is a vicarious one, and, 
therefore, it is the more necessary that something 
should be done for those people to give them some- : 
thing of security that, when employment fails, they — 
are not on their beam-ends. (Hear, hear.) We tried 
a few years ago a limited profit-sharing scheme, which 
took the form of annual bonuses paid somewhat in 
accordance with the profits made in the year, but | 
the scheme was not a success, and at the beginning . 
of the war it was discontinued and has not been 
renewed. Still, the matter is always in my mind. : 
It is an exceedingly difficult matter, but I am hoping | 
vet that we shall be able to establish some scheme / 
which will benefit those classes of our people, and that : 
we shal! bring them all into the net of provision for | 
the future." (Applause.) 


Mr. S. Rentell, on behalf of the Technical Press, | 
then added a few words of very sincere congratula- 
tions, first and foremost to Sir George and Lady 
Sutton, and also collectively to the whole of the staff , 
of Henley’s. He had known Sir George for thirty-six ' 
years out of the forty to which he referred, and had 
watched with interest as a junior the growth of the’ 
great undertaking under his care, and as a member: 
of the Press he could say with the greatest possible. 
pleasure that the name of Henley's has always been 
associated in our industry with honest, upright deal-. 
ings, thorough integrity and enterprise. (Applause.) 
He felt, therefore, that the honour that has been 
conferred by His Majesty on Sir George Sutton was 
one of which he was well worthy. (Hear, hear.) At. 
the same time it reflected honour on the undertaking; 
which was in his charge. Going back to those early’ 
davs, he could say that he had in his office, framed. 
in a group, a facsimile autographed portrait of Mr.. 
W. T. Henley, and he welcomed anyone who would: 
like to call at Maiden Lane to see it. (It appeared in: 
Electricity many years ago.) On behalf of the Press, 
generally he expressed the sincere hope that Sir! 
George might long be spared to conduct the affairs 
of the company in the way in which they had always: 
been conducted. (Applause.) Finally he added that 
Sir George's words were correct as to the staff which. 
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he had gathered round him. Не had many men who 
could ably support and carry on the traditions which 
he had built up in the name of Henley's. (Applause.] 

In a few well-chosen words Sir George Sutton 
thanked the Press, and with reference to the size oí 
the gathering told the following instructive incident 
as bearing upon the impossibility of his really know- 
ing them all, much as he would like to: ''I was 
before a Trade Union arbitration meeting in the earh 
davs of the war, at which there was some complaint 
by a Trade Union with regard to one or two workmen 
of ours. Sir George Askwith—now Lord Askwith— 
was in the chair, and Sir David Harrell and Sir Geo. 
Gibbs were the arbitrators. ] knew the name of the 
man who made the complaint very well in connection 
with the works, but I did not know his connection 
with the works, and I said to him, * Are vou the son 
of So-and-so? ' He said, * No, I am no connection of 
his at all. You see, Mr. Chairman, what sort of соп- 
nection there is between the workmen and the 
managing director; he does not know me.’ Sir Geo. 
Askwith replied, * Yes, every boy knew the school- 
master, but the schoolmaster does not know every 
boy.’ (Hear, hear.) That must be my excuse for 
not speaking to everybody to-night.” 
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Questions and Answers by Practical Mes. 
RULES. 


QUESTIONS: We inrite our readers to send ux questions, preferably on fpe esl 
problems that have arisen in actual practice. Questions which we тары? uf 
sufficient interest to our readers will either be replied to under ' Анч ts Cure 
spondenta " or replies will be invited from our readers, One shilling wii be p 
for the question which we select for competitire replies in this colis. 

ANSWERS: А fee of 108. will be paid for the answer which we emade dart 
the greatest merit, and 5s. for the one we select as second best. In judnny the ppe, 
importance will be attached to clearness and conciseness, ах well аа accuracy. 1 
Editor техегтех the right to make no award, or to accept only one терїч, Vf. AP hn 
opinion, the answers receired do not possess sufficient merit. Competitor: deant: 
the return of their manuscripta, tf unaccepted, should enclose. stamped ddd irae: 
envelope. 

Write on one side of the paper only, and if diaurams are sent, draw them ont 
separate sheet of paper attached to the manuscript, Competitors may adet \ 
“nom de plume," but, both in the case of questiona and answers, the compete 
real пате and address must be sent with the maniseri pt ax a quarantee of good fi 
No correxpondence will be entered into with regard to successful replies. T he Eds: 
decixion ia final. 

Commencing with Question No. 101, a Diploma of Merit rill be awarded ! 
sir competitors who win the first or second prize the most times during the neri (eti t 
months. 

The words ** Questions and Answers” ог“ Q“ and * A" should be piace € 
the top left-hand corner of all letters intended for this column. 


QUESTION No. 145. 

Given a cable a certain distance in length, can vou рїї? 
give me a correct method of locating a fault to earth” 
this cable? I am told that it is possible for an expert tes? 
to locate a fault within one foot of the actual fault- 
TESTER. 

| OUESTION No. 146. 

I wish to fit an earth plate outside a large workshop ? 
connect all metallic fittings, ete., to it. The object is 1 
Home Office Regulations shall be conformed with as 
as possible. ] would appreciate details from your гезе» 
as to the best type of earth to fit.—JOINTER. 


(Replies to Questions 145 and 146 must be received not Mi 
than August 26, 1922.) 


islington.—The Staff Committee of the Borough Сол 
recommend that the salary of Mr. Albert Gay, the Borts 
Electrical Engineer, be increased to £4,015 per annum. UT 
gratulations to Mr. Gay.—The Lighting Committee Te 
mended that the charges for the supply of electricity be recu 
as from the June quarter reading of the indices as follows : 
la) Units now charged at a rate not exceeding 1d. plus 15°F 
cent.—-The 150 per cent. increase to be reduced to 100 [XT d 
increase. (b) Units now supplied for public street lights 
in the borough at 21d. plus 20 per cent. to be charged t 4 
per unit. 
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Correspondence. 


We invite any of our readers who have some know- 
ledge of dry cleaning and dry dyeing to help us arrive 
at a practical and economical solution of the problem 
outlined in the following extracts from a letter which 
we recently received :— 

" During the process of rinsing silk and other gar- 
ments in warm, dry benzine, static electricity 15 pene- 
rated in such quantities as to ignite the vapour by a 
spark discharged under certain conditions. 

“АП the metal tanks and machinery are clectrically 
earthed, but owing to the benzine being a non-con- 
ductor, it appears to retain sullicient electricity to pro- 
duce a spark on discharge, and we should be much 
obliged if you could give us any information as to how 
to conduct the electricity from the surface of the ben- 
zine as fast as it is generated. —F. W. F.” 

We would explain that the trouble is only experienced 
in certain special cases where, owing to the nature ol 
the article to be treated, it is necessary for the work to 
be done by hand. It is hoped to be able to overcome 
the trouble without enlarging the tanks (which would 
b. necessary if conductors in contact with the surface of 
the benzine were fitted). So far as is known at present 
It is not possible to add anv foreign substance to the 
benzine (which must also be warm and dry), without 
destroying its pre-cminent qualities as a cleanser for 
high grade. finish. 

Any light which readers of ELECTRICITY can throw 
on this problem will be welcomed. 


To the Editor of ELECTRICITY. 
Jury 31st. 1922. 

DEAR SrR.— I have the pleasure to inform vou that at 
a Conference held in York on the 27th instant between 
the Executive of the National Federated Electrical 
Association and the Electrical Trades Union, an agree- 
ment was arrived at by which each side recommends to 
its constituent body a reduction of wages of 5 per cent. 
to take effect on the second pay day in October and a 
further 5 per cent. to come into effect on the second pay 
day in December. This agreement was later confirmed 
by a meeting of the National Joint Industrial Council. 

Agreement was only effected after protracted negotia- 
tion, great difficulty being experienced on both sides of 
the table in bringing the representatives of various 
districts into line. A reduction in wages was necessi- 
tated partly by the slump in trade, general demand for 
lower prices, and partly by the difficulties experienced 
in districts where the E. T. U. have already put into 
force lower rates of wages in the building and cngineer- 
ing industries. 

In districts where this latter form of competition is 
not being withheld, employers were anxious to minimise 
the reduction and openly expressed disagreement with 
à policy of forcing wages down. 

Whereas in districts where there exists great disparity 
between the rates paid in the contracting and the 
engineering industries employers demanded a reduction 
which would bring the wages paid to E. T. U. members 
by contractors down to those paid to E. T. U. members 
in the engineers' employ, which would be a reduction 
of a great deal more than the amount finally agreed. 

During the course of the negotiations a proposal was 
put forward from the employers' side which was well 
worthy of further consideration. Broadly,the proposal 


ELECTRICITY. 


431 


д —— — —  — —À - —— п а 


was that a reduction of wages should only come into 
force in districts where there already existed a disparity 
Lletween the rates paid to Electrical Trades Union 
members by different industries, and that in such places 
the rate paid by contractors should be automatically 
reduced to mect half-way the minimum rate paid in the 
district by engineers or builders. 

This proposal was turned down by the employees’ 
side of the table upon the ground that it was of too novel 
a character to be considered without notice. Thus at a 
future Conference this scheme would be more carefully 
examined; in the present instance it certainly offered 
a less total loss to the men than that finally excepted, 
and at the same time it would have better met the 
difficulties of Contractors in those districts where they 
are most hardly hit by the Engineering competition. 

Other matters decided at this Conference were the 
down-grading of Southampton and Belfast to Grade 
“C?” scale of wages, no alteration to take place in the 
grading of Bournemouth and Cambridge County. 

The Chairman (Mr. Marryat) congratulated the Con- 
ference upon the obvious endeavour made upon each 
side of the table to sce and understand the difficulties 
of the other, and the good feeling which had enabled 
those difficulties to be overcome. 

This is another instance of the successful application 
of the Whitley principle. 

I am, 
Yours faithfully, 
The Electrical Contractors’ Association (Incorp.) 
H. MARRYAT, 
President. 


ae all 


Various Items. 


Congratulations to Mr. C. H. Wordingham, C.B.E., Past- 
President of the Institution, on the arrival of a daughter, on 
August 4. 

Financial. Henley’s directors have declared a dividend on 
the preference shares at the rate of 44 per cent. per annum, less 
income tax, fer the half year ended June зо last. Also an 
interim dividend on the ordinary shares of 15. per share, less 
income tax, both to be paid on September 1 next. 

Broadcasting.—It is announced that it is hoped to erect 
ten broadcasting stations in this country during the next twelve 
months. The only firms that will be licensed to broadcast 
will be the Western Electric Co., Metropolitan-Vickers Electric 
Co., B. T.-H. Co, G.E.C., Radio Communications, and the 
Associated Marconi Companies. | 

The Institution of Electrical Engineers (A.M.I.E.E. Examina- 
tion.)—It is proposed to hold the Associate Membership Ex- 
amination in London and at other places (at home and abroad) 
towards the end of October, 1922. Entry forms and full par- 
ticulars can be obtained from the Secretary of the Institution, 
Savoy Place, Victoria Embankment, London, W.C.2. 

British Industries Fair.—The Fourth British Industries Fair 
(Birmingham) will take place from Feb. 19 to March 2, 1923, 
and will again be housed in the permanent buildings at Castle 
Bromwich Aerodrome. The Fair is thoroughly representative 
of the hardware, metals, and engineering trades, and as an 
extensive, publicity campaign in the home and overseas 
markets, in association with the B. of T., has been arranged, 
it is hoped that this, in conjunction with the excellent good 
will engendered throughout the world by previous British 
Industries Fairs, will secure a representative attendance of 
buvers from the Colonial, Foreign, and Home markets.—Appli- 
cation forms for space are now being sent out, and a postcard 
to the General Manager, British Industries Fair (Birmingham), 
Inc., Chamber of Commerce, 95, New Strect, Birmingham, 
ensures the attendance of a representative armed with full 
particulars at any time and date. 
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THE SMOKELESS CITY. 
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The E.D.A. have produced much effective literature, 
and many posters well calculated to stimulate the 
demand for electricity, but with regard to the latter the 
latest poster, here reproduced in black and white, is, we 
think, one of their finest efforts. The actual poster, 
measuring зо іп. by 20 in., is produced in red, black, 
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yellow and white, and besides being arresting, conveys 
the moral at a glance. ^ Perhaps it is not exactly 
'* artistic," but factory chimneys never are, and the 
treatment of the subject reflects credit ca the artist. 


Supply authorities, contractors and others interested. 


should write to the British Electrical Development As- 
sociation, Inc., at 15, Savoy Street, Strand, W.C.a. 


—ssá— © 


Charges for Electricity Supply to Photographers.— The ques- 
tion has arisen in various Northern centres as to the terms 
for electricity which local authorities should concede to photo- 
graphers. In Blackburn, a scheme has been introduced whereby 
power rates are charged certain hours when the studio is likely 
to be in use, the period being extended in the winter when the 
light is not so prolonged. In other quarters, power rates are 
charged for all photographic work, the Committees holding 
the opinion that this comes within industrial occupation. The 
whole subject is likely to be brought forward in the near future 
with a view to securing some degrec of uniformity in the country. 
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| THE LIGHTING OF UNDERGROUND 
WORKROOMS. 


The annual report of the Chief Inspector of Factores 
for 1921 contains a number of refercnees to lighting, 
mention being made, for example, of cases of accidents 
believed to be duc to inadequate lighting. Ап account 
is also given of an inquiry into conditions in basement 
premises. It is to be assumed that such premises аге 
used mainly in cases where heavy machinery has to be 


installed—e.g., in printing works. But it is eviden 1 
that the lighting is often unsatisfactory, and this must 

react on the health of workpeople. It was found that | M 
the natural lighting of 78 per cent. of the rooms visited |- ао 
was inadequate, and proper use was often not made +- |.) 


were frequently found to be dirty, and in some cass = 
broken panes were covered by pieces of cardboard or 
| sacking. Fortunately the artificial lighting was usually 
| fairly satisfactory, at least as regards amount of light, <1 r. 
but there was a tendency to use imperfectly shaded 
lamps, giving rise to glare. Indirect lighting has been 


even of the daylight facilities that existed. Windows 


installed in a number of cases, but it was sometimes "- 
found that this needed to be supplemented by local Ug 


lights. 


Trade N otes, 


A further series of attractive advertisements dealing with 
Beajamia 210-17 *ssories is now appearing іп the motoring Pres “tes v 

Tne General Electric Company have just issued a Thirteen 
Edition of their well-known Catalogue Section K, which deals 
with telephones, fire alarms, and water-level indicators. ‘lt Is 
profusely illustrated and includes full details and latest рле of * lor д 
direct working, battery call, intercommunication, magneto and 


Sal 
central battery telephones, as well as small wall and floor pattem bj; 
switchboards, accessories, spare-parts and associated telephone ат 
cables. Accompanying sections deal with primary and secondary — ^ = 
batteries, firealarms, water-level indicators and watchmen'stel- $ z, 


tales. A feature of the list, which is always welcome to the wir "e bri 
' contractor and retailer faced with having to undertake telephone 
| installation work, is the useful and informative collection of clea! 
| wiring diagrams at the end ofthe list. Forsome reason telephone 
| wiringis always regarded with diffidence by the average contra Е 
| tor; he regardsit as complicated and beyond his normal capacity, | 
| and asa гше fights shy of undertaking itif hecan. The G.EC >y 
| 


diagrams greatly simplify the job as applied to G. Е.С. telephones 
and should prove very acceptable to the company’s customers. 
Traders will also be interested to learn that the list prices W^ 
quoted have been revised to include all reductions in the 655, тч \ 
of labour and materials to date. Copies on application. t 


| 


а ^ | 
L h 
у yi л 


Sample Pair Sent on Approval for 99 | . 


а, АМАА ААУ TIR M Шү 
| ^ NS “М | | || | EN. I k " 
NS | ЖАШ 
; | | Ill rh Much 
| | | 4 “It an 
у ||!!! чарк 
‘|| ||| A 
TII 


- JUN 


LT 


t | hich 

Made of Pure Para Rubber, Fl o 

soft and durable and unaf- 7 
fected by climatic conditions ` к 
DAVID MOSELEY & SONS, Sg 
L mited, Ji М 

ARDWICK, MANCHESTER. Y in n 

| | | | | \ A 
| || | | Il | | ipm 

р 


yr 


AUGUST 18, 1922. 


ELECTRICITY. - 


433 


AUGUST 18, 1922, 


CONTENTS. PAGE 
Irdependent Electric Generzting Plant for Ciremas 433 
Electricity Undertakings in Shanturg ws 434 
Electric Lighting at Hove  .. 435 
City and Guilds of Londcn Institute Г Feportn crt cf 
Technologv yos : 436 
Wireless Exhibition ` .. T 430 
Development of Hydro- Electric Power in Vrarce КЕ 437 


Current Topics . 439 


some Points in the Manag єп. єпї of Traction Sw itchboz rds 440 
Notes on the Broadcast Wireless Receiving Apparatus 442 
Acceleration in Electric Traction és 443 
Various Items s 444 


INDEPENDENT ELECTRIC GENERATING 
PLANT FOR CINEMAS.* 


MAIN TOWN SUPPLY. 


By С. К. боорснцр. 

The articles written by C. H. Davies in the April 
and May issues of The ‘Cinema on the above subject 
have, I believe, created widespread interest, also a 
keen desire for more information of a helpful charac- 
ter. He has at some considerable length particularised 
the evils attendant upon the use of town supply 
avainst which cinema proprietors have so long pain- 
fully struggled. It will therefore suffice for my pur- 
pose to state briefly, in order, thc chief indictments, 
as ee — 

. Financial loss to cinema proprietors in changing 
over from town supply voltage to the voltage re- 
ce 

2. High cost, per unit, of current from town supply. 

3. Risks of financial loss through curtailment of 
show from breakdown, strikes, and other causes. 

Dealing with No. т, there are two methods by 
which transforming of voltage is accomplished. The 
frst is by a series of resistances, which reduce 
the voltage to the required pressure. The second is 
by the use of a motor generator or electrical trans- 
former. 

The first method is, without question, to be con- 
demned. It is wasteful, crude, and costly. There 
Is, however, much to be said for the second method, 
as it is quite an easy matter to instal an electrical 
transformer or motor generator. The set comprises 
à motor coupled to a D.C. dynamo, mounted on a bed- 
plate. The motor is connected to the source of elec- 
trical supply which drives the dynamo, or generator, 
which generator is constructed to ‘generate electricity 
at the proper pressure for cinema work. It is without 
doubt the proper method to adopt where electrical 
Power from town supply is employed, and by far the 
least expensive. That a certain amount of loss must 
be suffered is obvious, but by the use of the motor 


generator set this loss is reduced to the minimum 
possible. 
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* Abstract of article in T'he Cinema for July 2sth. 
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We now come to Item No. 2. The case against 
"Town Supply" has, I think, been ably argued, and 
proved, by С. Н. Davies, which brings us to the 
question of the alternative, ie., the laying down of 
an independent plant. At the outset it must be borne 
in mind that a great deal depends upon the amount 
of current required, some cinemas using a far greater 
quantity than others. It therefore follows that the 
greater the demand the greater will be the economy 
resulting from generating current by means of an 
independent plant on the premises, it being taken for 
granted, of course, that independent plant does effect 
an economy, as we shall prove later. In addition to 
the question of economy, it should be considered that 
by laying down independent plant there is the im- 
portant fact of being independent of outside sources. 
This, however, is encroaching upon Item No. 3, which 
will be dealt with later. To continue, we must first 
consider the source of power and the means of con- 
verting it into electricity. In larger cities the power 
can usually be obtained from town gas supply. Suit- 
able gas engines and electrical generator sets of all 
sizes are easily procurable, which will run with a 
minimum of noise and trouble, and provide current 
at a very much jower figure than the rate charged 
by the electrical supply company. 


Next to gas engines may be mentioned the paraffin 
engine arranged for starting upon petrol, and switch- 
ing over on to paraffin as soon as it has warmed up. 
This is a very suitable installation for small or medium- 
size cinemas or for country districts where gas and 
electricity supplies do not exist. Then there is un- 
doubtedly what is the most economical and satisfactory 
source of supply, namely, the heavy fuel oil engine, 
which uses cheap residual cils, and provides power at 
such a low figure that where it is possible to instal it 
its usefulness compares most favourably against the 
gas or paratlin engine, and, in a few months’ time, 
not only saves the extra differences of its cost, but 
in about three years’ time will have saved sufficient 
money to pay for the complete installation. These 
claims are large enough in themselves to give food for 
thought, and are based on facts derived from actual 
performances. We will now go more fully into the 
various systems referred to above, dealing with each 
upon its merits, thereby enabling our readers to form 
a general opinion as to the possibilities of either òf 
the systems for their own particular requirements. 


Before passing on to the engines, some considera- 
tion should be given to the generator or dynamo, for 
it must not be forgotten that it is from this unit of 
the independent generating power plant that the neces- 
sary electric current is to be obtained. With the most 
efficient prime mover in the world, if the generator is 
weak, efficient and economical results cannot be even 
expected. It is, therefore, wise to decide upon a 
generator of a reliable manufacture, and one that has 
been used successfully for cinema work. The size of 
the generator, the same as the engine, depends more 
or less upon the amount of current required. For 
average cinema use, however, the following range of 
outputs will serve as a useful guide :— 


Efficiency. Efficiency. 
Volts. | Amps. Р.с. Volts. | Amps. Р.с. 
FO ND OS заа 83 AO) Studie 120 эз 85 
y/o PIRE 8o asm 84 rit Mer 150 ideas 83 
ZO tasses IOO 52 85 
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The above range of outputs have been supplied by 
the manufacturers of the Newton Generator by New- 
ton's, of Taunton; or London, Rotax Works, Willes- 
den Junction, London, N.W,10, who will be pleased 
to give every assistance to anyone as to the most suit- 
able sets, and also advise as tc installing conditions. 
The main features of importance among them, as 
represented in the Newton generator, are simplicity, 
sturdiness of construction, very little attention re- 
quired, possibility of failure almost absent, high over- 
load capacity, and practically nothing to wear out. 

Furthermore—and this should be particularly noted 
by cinema proprietors with a plant such as this—— 
accumulators could be installed, these sets being verv 
suitable for charging a battery for а so-volt house- 
lighting supply, in addition to the actual cinema work. 

Reverting to gas engines, thcre are two types, hori- 
zontal and vertical. The former are more generally 
used for belt-driven sets, and where there is sufficient 
room are more usually adopted. Possibly because they 
are better understood by the average attendant. As, 
however, all properly designed vertical types have 
proportions of their wearing surface and piston speeds 
kept within safe margin, the higher speed at which 
they run need not give occasion for doubt as to their 
lasting qualities. This is borne out by the extensively 
heavy duties sustained for a period of over twelve 
years by many cf the London and provincial variety 
theatres, as well as for town lighting and power-gene- 
rating outfits in thousands of instances. The electrical 
generator is either direct coupled or belt-driven. For 
a belt-driven set, the engine should be fitted with a 
sufficiently heavy flywheel to ensure steady running, 
and, in addition, it is advantageous to fit the dynamo 
with a flywheel pulley. The belt centres should not 
be too great—that is, not sufficient to allow of * whip" 
in the belt, and such an installation, carefully planned. 
will give remarkably steady running. 

Now, as regards the running cost, which, perhaps, 
is the most interesting feature of this article to most 
readers. Reduced to. cost per unit, including’ fuel, 
lubricating oil, and engine-room stores, the figures 
will be approximately as follows :— 

With gas engines running on a town gas supply 
svstem, the gas to cost about 4s. Od. per thousand 
cubic fect, the unit will cost 21d. If the installation 
is run off a suction-gas plant, it will be about 11d. 
per unit. Estimating the parafin to cost 1s. 3d. per 
gallon, and heavy fuel oil at 7d. per gallon, the cost 
per unit will be about rd. (If ordinary paraffin $s 
uscd the cost will be 21d. per unit.) . 

Manv of the large gas companies are also prepared 
to entertain the idea of an arrangement of thire- 
purchase ov hire system for gas-engine outfits, 

The figures given above should enable anyone in- 
terested to form a rough estimate of the saving to be 
effected by installing an independent generating plant 
on the premises. Any good firm of engineers will 
readily give further advice as to the necessary power 
or the possibility of installing same in the space avail- 
able, as well as the capital outlay entailed in the 
installing, but it should not require much calculation 
to sce the enormous saving which can be effected 
bv the installation of such a plant as described in the 
foregoing remarks. Coming to the third point under 
consideration, that of "risk of financial loss by thc 
sudden curtailment of the show through 5strikes, 
breakdowns, and other causes," this is perhaps the 


weightiest and most potent argument against “ ele: 
tric main supply," and for the installing of indepen- 
dent generating plant. With the use of gas as the 
main source of power, the cinema proprietor is no 
faced with the eventuality of closing down through a 
strike or breakdown, as in the case of electric supph. 
The gas engines are so arranged that should such an 
event occur, petrol may be used as a stand-by fuel, 
for which purpose a double-cock system is incorp- 
rated in the engine. In fact, during the last gis 
strike this was done in several instances, enabling 
cinemas to keep open just at a time when they had 
the greatest opportunity of benefiting thereby. Natu- 
rally, with all machinery there is the question ol 
upkeep, including necessary stoppages for overhaul. 
ing, and for this reason it is not an unusual plan 
to arrange for the equipments in two units. Some- 
times these are of equal power, each capable of 
taking full load alternately, and in other cases each 
is capable of about three-quarters of the maximum 
load, and both used if a top load is required. The 
latter arrangement enables a performance to be con- 
tinued on one engine should anything prevent the 
other from working. 

A double-set installation requires а fair-sized engine 
room, and for that reason many very successful sets 
consist of multi-cylinder engines direct coupled to 
dvnamos, Usually the space occupicd by such a 
direct-coupled set is much less than that necessary 


for the horizontal engine alone. It should also be 
kept in mind that although the prime cost of a dupli- 
cate set is practically twice that of a single set, the 


life of such a set is also double that of the single. 

The above remarks relative to space, etc., apply 
equally to gas engines, petrol-paraflin sets, and also 
heavy fuel-oil engines of either the horizontal or vert 
cal types. It is really surprising the amount of 
power which can be successfully installed in a smi! 
space, and for that reason it will pav the consumer 
to consult a good firm with a view tc inspection of 
site and advice as to ways and means. 

We may say that in the majority of instances fur 
a small equipment the existing staff of the cinemas are 
really capable of attending to the generating sets, 15 
this has been found quite practicable in Many instances 
of successful theatres. 


ELECTRICITY UNDERTAKINGS IN SHANTUNG. 


The following report on electrical enterprise 11 
Shantung, taken from the Bulletin of the Republic of 
China Government Bureau of Economic Information, 
should prove of gencral interest :— | 

Within the past ten years there has been а rapid 
growth of interest in electricity undertakings in Shan- 
tung, principally in those relating to electric light 
telephone, and tramways. 

(1) Electric Light : In 1894 an electric light cov. was 
established at Tsinan, called the Tsinan Electric Light 
Coy. At this time electric light was entirely new t? 
the inhabitants of the city, and such was the conser. 
tism of the people, that, with the exception of the Gost. 
offices, to which the company supplied about three 
hundred lamps, the number of private subscribers wes 
insignificant. Towards the end of the Manchu dynasty, 
however, business gradually improved, and now the 


company has sold over one hundred thousand lamps 


\\ 
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The annual profit is estimated to reach $100,000, and ELECTRIC LIGHTING AT HOVE. 
; the company is now installed in a new building which —-—— 
615 equipped with machinery of the latest type. The accompanying illustrations show the additional 


+ Next in importance to the Tsinan Electric Light | and larger installation of street suspended lamps at 
» Соу. is the Tsining Fiectric Light Coy., which was | Hove following the earlier installation carried out there 
e established in 1918 with a capital of $80,000. When 
» the Coy. was first inaugurated only about one thousand 
: lamps were sold, but the number has gradually in- 
» creased to four thousand. Тһе amount of capital has 

gradually increased to $200,000. | 

The Electric Light Coy, at Fangtze was started by 

' certain Japanese capitalists, but in view of the opposi- 
tion of the local inhabitants and the financial losses 
sustained by the company through poor business, it 
was transferred to a Chinese concern and rcfloated 
with a capital of $30,000 in 1920. In view of its 
contiguity to Weihsien, the coy. has planned to extend 
its lighting svstem so as to supply both cities with 
electricity. Official permission has been obtained and 
the coy. will shortly move its head office to Weihsien. 
A new power station has been erected there and a new 
plant is to be installed. 

The Electric Light Coy. at Tenhsien was started last 
year with a capital of $60,000. In а few months, the i | 
number of lamps supplied to the district was increased T Fic. I. 
from one thousand to two thousand, and by the end 
of last year the coy. had declared a dividend of 15 per. | by the London Electric Firm (Brighton Road, 
cent. Croydon). 

The Lung Hwang Electric Light Coy. will supply The outfit is a simple one, consisting of rosettes 

electricity to Lungkow and Hwanghsien. — Lunghcew, 
a port open to foreign trade, has been growing in E Cg ЕТТ 
importance as a commercial centre since the conipletion Un ac Fe б^ АШЫ 
of the work for harbour improvement, while Hwangh- ЖЕ е: А | 
sien lies on the Chefoo-Weihsien Railway, a zone rich 
in natural resources. The building for the company is 
being erected at Lungkow, and a new plant has been 
ordered. It is expected that its business will begin 
in the autumn. 

(2 Telephones: The telephone соу. at Vsinan was 
started under the auspices of the local officials, but 
аз a result of inefficient management was more than 
once threatened with financial ruin. Unable to meet 
its financial obligations to a certain foreign firm, the 
assets were transferred to a group of private persons. 
Under the good management of private capitalists, 
the financial position of the coy. improved consider- 
ably, and the dividends went up: to so per cent. In 
view of this progress, the capital, which had originally 
been fixed at $100,000, was raised to $700,000. A set 
of new telephone apparatus was installed in place of 
the old one, which had been found inadequate to meet 
the ever increasing demand of the public. The coy. 
recently established three new exchanges at Tsinin, 
.Poshan and Chowchun respectively, and a new buiid- 
ing for the premises of the company is being erected. 

(3) Tramways: In 1920 Ma Tan-ming planned tho 
construction of a system of tramways in Tsinan with 
а capital of $1,000,000. Applications were made to 
the Govt. and the local officials for permission, but 
sanction was not given till the winter of 1921. Three 
lines will be built in different parts of the city. The 
first is to commence from Pulimen to Lokow, the 
second from Pulimen to Yuanchien, and the third line 
IS to pass through the business section outside the 
city. Capital is being raised by the promoter, and it 
IS expected that construction work will be started in | fixed on the walls with aerial wire rope, and the lamp 
а few months. is rigidly secured in the centre, the cables being run up 
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through conduit and then bound to the suspension 
wire, the whole being made weatherproof and water- 
tight. 

The official report on the first installation claims that 
the system cost less than half that of gas, erection, 
maintenance and all operating costs being included. 

In our opinion there can be no qucstion as to sus- 
pension lighting becoming the vogue, by reason of its 
greater efficiency, lower cost, absence of obstruction, 
and elimination. of accidents, as with poles, with the 
increasing: volume and speed of road traffic. 

We would add that varying sizes of buildings are no 
bar to the system, as short poles can be erected on a 
low building, or attachment can ibe made to a chimney 
stack or the like, where opposite buildings are not of 
equal height. 


TRANSFORMER ABSTRACTS. 


With Nos. 11 and 12, the clear, concise, detailed 
series of booklets issued by Johnson and Phillips, Ltd. 
(Charlton, S.E.7), comes to an end. In No. 11 the 
features by which the magnitude of the transformer 
losses is influenced, and the various methods to reduce 
them to a minimum, are so clearly and minutely set 
forth that the task of forming a just judgment of com- 
parative transformer values is greatly simplified. In 
No. 12 the parallel operation of transformers is con- 
sidered in the same lucid manner, and a very large 
number of diagrams are given., There is also a collec- 
tion of important,.formule and other useful notes in 
the appendices. \ 

We are promised an even more comprehensive 
review by the same author at an early date, and look 
forward to it with a maximum of interest. 


CITY AND GUILDS OF LONDON INSTITUTI: 
DEPARTMENT OF TECHNOLOGY. 


PROGRAMME FOR SESSION 1922-3. 

In the programme for 1922-3 of the C. and G. Dept. 
of Technology (29, Roland Gardens, South Kensington, 
5.W.7), just published by John Murray at 3s. 6d. net, 
are to be found the general regulations and syllabuses 
for examinations in technological subjects and for 
teachers' certificates. 

As usual, the publication, with its 390 pp., is a mine 
of information for those desiring to improve their 
status in the engineering profession by becoming the 
holders of the coveted C. and G. certificates. 

We note that the syllabus for the final examination 
in electrical installation work has been modified in 
some details, ‘and that for the final in electrical 
engineering the syllabus now comprises five sections ; 
full details are given in both cases, as well as for the 
examination in telegraphy and telephony, estimating 
for electrical engineers, heating and ventilating 
engineering, and the special examination in magnetism 
and electricity for P.O. employees, etc. It should also 
be known that provision is made for examinations :л 
electro-metallurgy, including electro-plating, electro- 
lytic refining and electric smelting. 

As usual, the excellent practice of g'ving in each 
section a list of recommended text-books is continued. 

In conclusion, we might direct special attention to 


ELECTRICITY. 


AUGUST 18, 1922. 


a subject which is daily assuming ever-increasir: 
importance, and yet is one which has not received t 
full attention it deserves. In fact, the dearth + 
knowledge is lamentable. 


WIRELESS EXHIBITION. 


A Radio and Wireless Exhibition and Convention х 
to be held in the Central Hall, Westminster, S.W., 
from September 2nd to 8th (inclusive). — It will b 
open on the first day from то a.m. to 6 p.m., and с 
the ensuing days from 11 a.m. to то p.m. The object 
of the exhibition is stated by the organisers, E. 
Schofield and Dale, Reynolds and Co., Ltd., of 4h. 
Cannon Street, E.C.4, to be “to afford facilities to 
those interested to examine, compare and demonstrate 
all new inventions and to transact business." Com- 
mittees are to be formed to consider not only Trade 
questions, but to discuss all subjects for the advance 
ment and protection of the interests involved. Lec- 
tures on various aspects of wireless are, we understand, 
also to be a feature of what promises to be an 
interesting and instructive display. Application for 
space may now be made to the organisers, who during 
the last forty years have been interested in over a 
hundred similar shows. 


PROGRESS IN THE FORMATION OF 
ELECTRICITY DISTRICTS. 


-— - — — 


NORTH-WEsT MIDLANDS. 

The evidence given at the inquiry held at Wolver- 
hampton in February last has decided the Соп- 
missioners to confirm this electricity district, as pro 
visionally determined, subject to some minor adjust- 
ments, which comprise the inclusion of the municipal 
borough of Stourbridge and the exclusion of Maccles- 
held and Tamworth, ete. 

A joint authority on the usual lines, on which all 
local government bodies, the coal industry and the 
railways are represented, is to be formed. Те 
Walsall Corporation generating station at  Birchills 
may be extended to 23,000 kw. The suggestion of the 
promoters (Conference of Authorised Undertakers) 10 
develop Ocker Hill (Mid. Elec. Corporation for Power 
Distribution, Ltd.) generating station to 24,000 kw. 5 
approved, as is also the development of West 
Bromwich station to 7,000 kw. and W'olverhampton 
station to 26,000 kw. Later on a capital station it 
Rugeley is to be built. | 

The position of the’ Shropshire, Worcestershire and 
Staffordshire E.P. Co., Ltd., is to be consolidated. 

NORTH LaàNcs AND SOUTH CUMBERLAND. 

The inquiry was held in this case in January, a^ 
as a result the Commissioners have decided that 1t 5 
"not necessary or expedient at the present time 10 
proceed with the final determination of the district 0r 
to make an Order establishing a joint electric? 
authority. The district will, however, remain pro 
visionally determined, and the position will be review 
by the Commissioners at a later date in the light of the 
developments then accomplished with the Uh 
deciding what further steps should be taken m "i 
general interests of the district, or whether pu 
notice of provisional determination should then be 0 


the examinations in heating and ventilating, this being | charged." 
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ELECTRICAL INSTALLATIONS IN BRITISH 
MALAYA. 


From the annual report of Mr. G. E. Greig, Acting 
Senior Warden of Mines, it appears that there was an 
increase in the number of installations of electrical 
plant in the Federated Malay States in 1921. The 
ordinary installations show a falling off from rio in 
1920 to 101 in 1921, but there were in addition 78 self- 
contained low-voltage lighting plants at work in 
private houses, etc., as against 45 in 1920. The 
aggregate kilowatt power of motors of all installations 
increased from 12,155 in 1919 and 13,117 in 1920 to 
14,724 in 1921. А classification of all electrical 
generating plant emploved in the F.M.S. in 1921: is 
given in kilowatts as follows :— 


Power. Tight. 
Mining I 1,000 316 
Agriculture — ... 70 208 
General 108 156 
Government 331 2.475 

1 1,509 35245 


The increase in general capacity is all the more re- 
markable in view of the depressed conditions prevailing 
in most industries during the past vear. Mr. Greig 
reports that the standard of efficiency among the 
natives in charge and wiremen was low. Suitably 
qualified engineers were difficult to obtain owing, no 
doubt, to the difference between the salary offered and 
the qualifications demanded by the local enactments. 


—— 


WIRING LICENCES IN AUSTRALIA. 


Folloving on the publication of the examination 
questions for the granting of wiring licences in Vic- 
toria (see ELECTRICITY for July 14 and 21), it js 
interesting to read in the Zndustrial Australian and 
Mining Standard that a deputation from the Electrical 
Employers' Association of New South Wales waited 
upon the Minister for Mines on the 22nd ult. asking 
that a Bill be introduced providing for the issue ot 
licences to electrical contractors. 

Mr. A. Waddell, chairman of the association, said it 
had been felt for years that there should be at least as 
much control over the installation of electrical equip- 
ment as there is over plumbing. The workmen them- 
selves also wanted licences, but the association objected 
to that on the ground that it would only give the 
employees an additional lever to go before the Court 
and ask for higher wages. He pointed out that the 
City Council and municipalities had power to bring in 
а scheme for the issue of licences, and in certain muni- 
cipalities schemes had been started. The association 
was afraid that unless something comprehensive were 
done quickly there would be numerous schemes of a 
varied character in operation throughout the State, 
Whereas a uniform scheme was required to deal effec- 
tively with the question. At the present time an 
individua without any qualifications could carry on the 
electrical installations. The suggestion was thaf a 
board of control, with power to issue licences for the 
Whole of New South Wales, should be appointed. A 
licence fee could be charged, and the scheme could be 


Introduced without cost to the Government. 


Mr. Fitzpatrick said he was thoroughly in sympathy 
with the project. There seemed no justification for 
leaving the electrical contractor out of the registration 
scheme. He undertook to give instructions for a Bill 
along the lines suggested to be prepared, and to sub- 
mit it for possible alterations to the association before 
placing it before Parliament. He saw no necessity for 
the licensing of the employees, as the contracting firms 
should take the responsibility. By the operation of 
the Act when it was passed, it would be possible to 
squeeze out the firms who were incompetent and those 
who were dishonest. He could not give an assurance 
that the passage of the Bill would be secured this 
session, but he would try to have it put through. 


DEVELOPMENT OF HYDRO-ELECTRIC 
POWER IN FRANCE. 


According to the Board of Trade Journal, the 
'" Journée Industrielle ” states that the Bill authorising 
the construction of svstems for the transmission of high 
tension electric energy їп France, passed by the Cham- 
ber of Deputies, has been adopted by the Senate. The 
Bill aims at making provision for irregularities in 
power of central stations, due to irregularities or 
shortage in water supply at various seasons. 

Permission was granted by a Law of 11th Aug., 
1920, for the construction of such connecting systems 
for transmission of energy in the liberated provinces 
of France. Work on that scheme was terminated as 
far as the North is concerned in 1920, but it is ex- 
pected that work in the East will not be completed until 
1923. 

It is estimated that after 1937 nine million tons of 
fuel will be economised annually in France as the 
result of the execution of present schemes for electric 
energy. The cost of construction of the stations and 
systems is put at 15 milliard francs, a third of which 
sum would be supplied by the State, but as a saving of 
two milliards a vear would be effected on coal which is 
now imported from abroad, it is pointed out that the 
expenditure incurred would be recovered in six years. 

The Senate adopted various amendments to the Bill, 
notably one which empowers the State to take the 
initiative in the construction of high power transmis- 


sion systems for such provision of mutual assistance 


and co-operation in case of dearth or abundance in 
individual stations, and a second whereby the State 
mav purchase undertakings in case of refusal of co- 
operation bv producers and distributors. 
а ааа IMS CRI ME Iu E Ce E 


Germany.— Included iu extracts from the German Press sent 
by the Commercial Secretary at Cologne to the D. O. T. is one 
stating that the Price Centre of the Central Association of 
German Electro-Technical Industry has decided to increase 
prices from August Ist by about 30 per cent. 


Service Notes.—Since the destruction of the wireless station 
at Clifden, County Galway, by the Irish Republican forces, 
the ships at Queenstown Harbour and other points on the Irish 
coasts have rendered good service by keeping up the wireless 
connection with Atlantic liners, Canada and other places which 
that station served so well. It will take at least £50,000, we 
understand, to replace the ruined station. The growth of 
wireless—-both from the scientific and social standpoint—-is 
growing well about the naval seaports, ''listening-in " having 
become quite the rage, following the great success of the Hague 
concerts. 
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Have you had ‘copies of 

our handsome new 

brochure and booklets? 

We will send them with 

pleasure if you mention 
this journal. 


A Private Residence. 
The Lighting and Heating installation 
for this house was carried out on the 
HENLEY Wiring System by Messrs. 
Malcom & Allen Ltd., 499, Eglinton 
Street, Glas&ow. 


~ "HENLEY Wiring System 


]! will pay, you as an Electrical Contractor to give earnest consideration to this well-tried system —the first о! 
its class. 

We spent some years of time and much money on investigation and experiment before we introduced it in 1911. 
Since then it has been used in thousands of buildings with complete satisfaction. It has broken down old time 
prejudice and has made a great name. The experience we have gained and embodied in the System cannot be 
assimilated by an imitator. To reach the standard of The Henley Wiring System he must hive similar experience. 
Thus you will be wise to use the System which has proved it:elf in buildings of every conceivable kind. 


W. T. HENLEY'S TELEGRAPH WORKS Co, Ltd., Blomfield St., London, Е.С 2. 


RF(ORD 


OH MMETER 


MOTORS, A.C. & D.C. 
DYNAMOS. 
MOTOR GENERATORS. 


HEAD OFFICE -Ø -.-. а WORKS :— 


SAND PITS, BIRMINGHAM. 


A TRUE OHMMETER —NOT A VOLTMETER 
CALIBRATED IN OHMS. 


500 VOLT GENERATOR “ HIGBRO," В'НАМ. (CENTRAL 1648 BCH. ЕХ.) 
le Z to Infinity, with cl i 
ed tiga. 0 асты рти 265, STRAND, LONDON, W.C.2. 
: 100 Megohms : (CITY 5956.) 
THE 


5, YORK ST., MANCHESTER. 


(CITY 3713.) 


84, ALBION STREET, LEEDS. 
(Ame) 


Record Electrical Co., Ltd. 


INSTRUMENT MAKERS. 


BROADHEATH, MANCHESTER, 


Phone—Altrincham 164. Grams-— Infusion, Altrincham. 
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TO OUR READERS. 


ELECTRICITY is published every Friday, and, 1f ordered, is on sale 
at the principal Railway Station Bookstalls and Newsagents on that 
day. It has a very larg? sale throughout the United Kingdom, as well 
as in the British Colonies and Abroad. 

Questions to which an answer is required must be accompanied by а 
2d. stamp for reply. When considered of suflicient interest, the 
answer will probably appear in the paper. 


New advertisements for the displayed columns and alterations to 
existing ones must reach the publishing office not later than the first 
post Tuesday morning, in order to be in time for the issue of the following 
Friday. This is important. Rate quoted on application. Subscrip- 
tion’: 17s. 6d. a year, 9s. half-year, 4s. €d. a quarter in advance, 
postage prepaid in the United Kingdom and abroad. 


All remittances payable to the Publishers, S. RENTELL AND CO., LTD., 
56-39, Maiden Lane, London, W.C.2. Telephone, No. 2460 Gerrard. 


Current Topics. 


In spite of the widespread controversy which has 
arisen. over the incidence of the therm system of 
charging for gas, and the consequent 
The Mysterious anomalous increase in the charges of 
“Therm. ` the various authorities for gas con- 
sumed, there is really no mystery 
about the matter. Under the old system gas was 
supplied оп a volume measurement basis, and charged 
accordingly, so much per thousand feet, irrespective 
of quality. Under the “therm” system gas is still 
supplied on a volume basis, i.e., through meters which 
register the number of cubic feet passing to the points 
of consumption, but is charged on the basis of heat 
units, the relationship of the latter to volume varying 
according to the supply authority, and the subsequent 
gas bills are a matter of arithmetical calculation on the 
part of the gas company’s staff. 


The whole of the present trouble arises out of an 
oversight on the part of those responsible for the intro- 
duction of the new system. As a basis of equity, it ıs 
essential that the system of charging coincide with the 
system of measurement or metering. If you charge 
lor gas on the basis of its heating qualities then you 
must meter it accordingly. What has actually hap- 
pened, of course, is that gas companies are still 
supplying gas through their mains at the same mean 
pressure, irrespective of its “therm "-al ratio to 
volume; whilst the consumer, on his part, has made 
no alteration. in his burners and other consuming 
devices. "The natural result is that, where gas of a 
comparatively high thermal value is involved, the cor- 
responding bills, based as they are on the number ot 
cubic feet which have been passed through the meter, 
are larger than previously, although the unfortunate 
consumer has reaped no bencft. 


The case is analogous to running a petrol engine 
with an imperfectly adjusted carburettor. If too rich 
а mixture of petrol vapour and air is being used, the 
engine overheats and develops less power, although 
actually its petrol consumption per mile run is higher 
than if it were operating at maximum efficiency. Simi- 
larly, to get the best value out of the particular quality 
of gas supplied in a district, it is necessary to have all 
consuming devices adjusted to that particular quality, 
4nd this is a matter beyond the capabilities of the gas 
consumer, who simply buys standard fittings and 
Stoves or relies upon his local plumber and gasfitter to 
furnish them. Another anomaly of the present situa- 
Поп is that, whereas the gas companies are being 


— 


generally converted to the thermal basis of charging, 
those local authorities which supply gas are for the 
greater part adhering to the old system of charging 
by volume, or per thousand cubic feet. 


With electricity supply, on the other hand, no such 
anomaly is possible. "The thermal value of electrical 
energy is a fixed quantity, determinable by simple 
formula, while the pressure of supply is maintained by 
law within reasonable commercial limits. Moreover, 
any reduction of the pressure below the legal limit not 
only benefits the consumer, inasmuch as less current 
passes through and is registered by his electricity 
meter, but he also has optical evidence of the lowered 
pressure in a considerably diminished illumination, and 
can lodge his complaint if necessary against the supply 
authority. Truly, the gas interests have landed them- 
selves in an awkward fix, and the sooner they set about 
remedying the present defects in the new system of 
charging and thus restore public confidence, the better. 
There is room for both commodities, gas and elec- 
tricity, and, whilst the latter is temporarily benefiting 
bv the outerv anent dear gas, we have no desire to 
assist in the general downfall of what is, after all, a 
friendly competitor. 


— 


The recent death of Dr. Alexander Graham = Bell, 
the inventor of the telephone, coincided, curiousiv 
enough, with that of another well- 
The Inventor of kunc.an man, Sth R. Vassar-Smith, 
the Telephone. the prominent banker, one of the 
alder type of business men who 
would never speak over the telephone. It is a strange 
coincidence that these two men should die on the same 
day-—the first, one of the benefactors of humanity by 
his early invention of the means of communicating 
speech over wires; the other, a famous banker who 
never placed any reliance on that invention, and pre- 
ferred 1o do his talking at first hand and face to face 
with his correspondent. 


The incident is of more than passing interest as 
bringing out the fact that there are still many well- 
known personalities who pin their faith to old- 
fashioned methods in spite of the world's progress. 
It can certainly be urged in extenuation of the late 
Sir Vassar-Smith's resolve never to use the telephone, 
and the latter is by no means infallible. With modern 
development, the telephone in everyday use has been 
rendered as nearly perfect as it is possible to make it; 
it faithfully reproduces at the receiving end the words 
spoken into it at the transmitting end of the line, but 
it is inevitable that this double transformation of 
human speech should be accompanied by certain losses, 
and it is an acknowledged fact that many people have 
not a suitable “telephone voice "— in other words, their 
vocal cords and enunciation are not suited to telephonic 
reproduction. 


-— 


The foregoing remarks suggest a few hints by way 
of warning to intending broadcasters. The most per- 
fect telephone yet produced is incap- 
able of exactly reproducing all the 
modulations and tones of a singer's 
voice, or even the blended effects of ап orchestra. 
Just as the designers of gramophone reproducers have 
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been endeavouring for years to fnd a perfect repro- 
ducer which will eliminate the mechanical scratch of 
the needle and give perfect undistorted reproduction 
of the sounds originally communicated to it by the 
artistes who made the records, so have telephone 
designers spent years in endeavouring to perfect the 
telephone. Neither instrument is perfect, although 
both have been brought to a very high pitch of excel- 
lence—such that, properly adjusted and used under 
favourable conditions, the sound waves reproduced by 
them bear a very close relationship to the originals. 


Some distortion is, nevertheless, inevitable, and this 
is likely to be accentuated under certain circumstances 
by broadcasting. It is not possible to ensure perfect 
listening-in every time, and it behoves the general 
public not to expect too much from the new pastime. 
At present the romance of listening to concerts and 
speeches delivered many miles away, without leaving 
one’s fireside, undoubtedly appeals to popular imagina- 
tion, and adds zest to the proposal, but one hastens 
to sound a note of warning lest the zeal of the 
enthusiast be damped at the outset. Long-distance 
reception involves the use of "valves," and valves 
magnify inperfections as w«ll as the legitimate sound 
Waves, consequently it is not to be anticipated that valve 
reception will be as clear as direct crystal reception. 
I have listened to both, and I plump for the 
crystal set wherever circumstances permit its use. 
But it must be a good erystal set, designed 
and made by a firm of repute, and who exer- 
cise care in both the selection and mounting of the 
crystals. At present the market 1s being flooded with 
crystal sets of sorts, but a considerable percentage of 
them will be of very little ultimate use. I know of one 
make which reproduces the Writtle concerts with per- 
fect clearness, on quite a modest aerial, at a range of 
twenty miles. 

ELEKTRON. 
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Questions and Answers by Practical Men. 


RULES. 

QUESTIONS: We invite our readers to send us questions, preferably on technical 
problema that have arisen in actual practice. Questions which we consider of 
ku fficient interest to our readers will either be replied to under © Answers to Corre- 
spondents "' or replies will be invited from our readers. One shilling will be paid 
for the question which we select for competitive replies in this column. 

ANSWERS: A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select ax second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, if, in his 
inion, the answers received do not possess suficient merit. Competitors desiring 
the oe of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt a 
“nom de plume," but, both in the case of questions and answers, the competitor's 
real name and address must be sent with the manuscript as a guarantee of qood faith. 
No correspondence will be entered into with regard to successful replies. The Editor'a 
decision is final. 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
sir EON pete who win the first or second prize the most times during the next twelve 
months. 

The words *' Questions and Answers” or '* Q” and '* A" should be placed at 
the top left-hand corner of all letters intended for this column. 


QuESTION No. 145. 

Given a cable a certain distance in length, can you please 
give me a correct method of locating a fault to earth on 
this cable? I am told that it is possible for an expert tester 
to locate a fault within one foot of the actual fault.— 
TESTER. i 
| QuESTION No. 146. 

I wish to fit an earth plate outside a large workshop to 
connect all metallic fittings, ete., to it. The object is that 


Home Office Regulations shall be conformed with as far 
as possible. ] would appreciate details from vour readers 
as to the best type of earth to fit. —JoiNTER. 


(Keplies to Queslions 145 and 146 must be received not later 
than August 26, 1922.) 


SOME POINTS IN THE MANAGEMENT OF 
TRACTION SWITCHBOARDS. 


Bv W. T. WaRDALE, A.M.Insr. E. E. 


(Concluded from page 422.) 


SPECIAL TRAFFIC OVERLOADS. 


These are treated now in connection with shut- 
down work, because, if not handied properly, they can 
lead to as bad a mess-up of traffic as a total shut down. 
If you are expecting heavy football or race meeting 
traffic, see that all your circuit breakers are examined 
and cleaned, so that, if they do blow heavily, there 1s 
no dust hanging about to cause them to flare up or 
flash over. Then set the breakers on the special route 
up a little; make a point of restoring the onginil 
setting as soon as the match is over. Keep the voltage 
as high as you can, for this will reduce the amperage, 
and it is the current which blows the breaker. — It is 
of interest to note that a slowly climbing load will not 
open the circuit breaker as soon as a load which rises 
with a snap. That is, r,ooo amps on a short would 
open the breaker, where 1,000 amps. built vp slowly, 
say within two or three minutes from 7oo amps, would 
not do so. Above all, do not allow a circuit. breaker 
to blow on an overcrowded special route if this trafhe 
has to cross the main artery of the town to reach the 
railway station. Have the circuit breaker set up a 
little, and have another road in parallel with it. If 
these precautions are not taken you may get the special 
route breaker out on a heavy load, and find your special 
trafhe right across vour main arterial road and not be 
able to keep the circuit breaker in on the special route. 
This type of hang-up can cause more trouble even than 
a partial or total shut down for a few minutes, with the 
cars in their usual positions. 


Tue E.H.T. CURRENT Goes 1х A Sun-SrmATION. 

As soon as the E.H.T. supply has tripped, first see 
that all the E. H. T. switches are out; do not trust to 
automatic drops, they may not act. Clear everything 
personally. Then clear the d.c. side, and make all 
ready for synchronising: асіп when the supply returns. 
See that all the slip rings, commutators and switches 
are clean and not flashed over with dirt; examine all 
tripping fuses on the a.c. side, and all switches and 
controls on both sides. Then, and not till then, ring 
up the main station for instructions. It is folly to do 
so before you get ready for running again, as vou are 
merely worrying them uselessly; if they have instruc- 
tions to which they wish you to work thev will ring vou 
up. Ringing them up at once is simply prolonging the 
delay. Get ready ; and usually, before your own pre- 
parations are complete, the E.H.T. is back again. 

When the E.H.T. supply is on again, do not take 
flying shots; the success of one is problematical, and 
will not save thirty seconds. It may, however, cause 
a delay of over thirty minutes if it goes wrong. 


Heavy AND PERSISTENT OVERLOAD KEEPS OPENING 
THE CIRCUIT BREAKER. 


This occurs now and again with a route which 15 too 
heavily worked for its cables and breaker; or it may 
also be due to cars being stopped at. the bottom of 
a couple of stiff hills by a wagon accident on the hill 
itself. This gives a pack of cars in one place, throws 
a heavy load on the route, brings out the breaker, and 
before one has time to turn round the breaker is out 
again. The cars on the hill to the opposite side of the 
accident are also bunched in a heap at the bottom, 
and the breaker is so overloaded that it will not stop 
in. 

In such a case, putting up the breaker 15 not only of 
no service, it is positively dangerous. No safe limit to 
which you could adjust the breaker would keep it in, 
whilst the excessive overload might easily lead to a 
flash across, or to the complete breaking down of the 
circuit breaker. 

Gct another route, or at least another circuit breaker 
in parallel with the first, and so cut the load down by 
250/500 amps on the excessively loaded route. Most 
modern boards provide inter-connector switches for 
this type of emergency, and even on boards which have 
no such provision it can be arranged for very simply. 
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Fig. 1 shows one good method of meeting and over- 
coming this type of overload ; it is simple, and served 
the writer well for many years. 

A jumper is used to connect the heavily loaded cir- 
cuit breaker and the adjacent breaker, which latter will 
not be overloaded at the same time. The object of the 
jumper is to shunt some of the current from the over- 
loaded breaker to its lighter-loaded fellow. It is the 
current which operates the opening gear on a breaker, 
and, if the last 10 amps can be shaved off a peak, then 
the breaker would in many cases not operate. When 
it is realised that the use of a jumper will shunt half 
the load from one breaker to another, its value becomes 
apparent. 

The jumper itself may be a piece of old trolley wire 
lapped with adhesive tape, or a piece of similar sized 
cable. It should not be larger, otherwise too easy a 
path for the current would be offered, and too much 
would be transferred from one breaker to the other. 
This is not desired; it is only necessary to keep the 
load just below blowing point. Fig. 2 shows the 
jumper. 

Füg. 3 shows the jumper in position. It is pushed 
into the top fork of the switch at ‘‘ J,” the switches 
being just eased from the top forks sufficiently to make 
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room for the chamfered ends of the jumper, which is 
pushed into position, and the switches again closed as 
tightly as possible. 

When two adjacent feeders are likely to be over- 
foaded, or heavily loaded, it is best not to use a jumper 
as shown, but a long piece of flexible cable. Fit this 
with lugs at cach end, drilled to take bolts similar to 
those which go through the switch hinges. Then, 
when required, slip the hinge bolt out of the switch 
served by the overloaded breaker, which is open, and 
attach the lug of the flexible cable as quickly as pos- 
sible. Have all tackle ready, and then do the same 
with the lightest loaded switeh on the whole board. 
That is, attach the other end of the flexible cable. 
Do this with the breaker and switch open ; it will not 
take a minute longer than with the juice on, and is 
much safer. Then put both breakers in and both 
switches. 

Most traction switehboards. of late design have 
facilities for making these connections through switches 
mounted permanently on the boards. There are many 
boards, however, on which the only facilities for getting 
through such trouble are those made up as described. 

On a board having inter-connecting and paralleling 
switches, be sure to draw the superintendent's notice 
to anv routes which demand the frequent use of these 
switches. When this occurs, it means that the routes 
require setting out afresh or a larger feeder being run. 

The circuit breakers should not be neglected, but 
should be kept clean, free from rust, and ought to be 
blown out once a month, and oftener if there is much 
blowing experienced. 

As a rule, the superintendent arranges with the 
"Mains" to run the circuit breakers at a certain 
rating: say, r,ooo amps per sq. inch of copper, plus 
so per cent. This allows a margin for legitimate over- 
load, and also protects the mains against a cable get- 
ting three times its fair loading. If the breakers have 
to be set up at times beyond these limits, do not fail 
to put them back again to the original setting as soon 
as the overload is past, and to inform the superin- 
tendent of the fact. It is useless to simply record the 
load on the daily sheet; the head of the department 
may be far too busy to sort matters out that way. Put 
a note in a conspicuous place on the daily record, so 
that the warning cannot be missed. 

Be very careful to keep reverse cut-out gear in 
working order, and quite free. You depend on these 
trips to clear the machines in case of a bad internal 
short, or of the engine or motor side in a sub-station 
failing, and leaving the plant on the bars. 

One point should always be remembered in connec- 
tion with traction working. Lowered voltage does not 
mean lowered current, but the reverse. The car drivers 
open their controllers further, and so attempt to get 
the same speed with the lewer voltage. Consequently, 
a high voltage, particularly in difficult and overloaded 
periods, is one of the best possible safeguards against 
overloaded machines and cables. The direct current 
side of ‘traction working is not a matter of higher 
mathematics, but of experience, combined with 
common-sense and the careful thinking out of everyday 
problems. The great danger to the smart young engineer 
possessed of only E.H.T. experience is that he does not 
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NOTES ON THE BROADCASJ 4 
RECEIVING APPARA +. 


There are one or two points arising fr 
vious articles describing apparatus suit ~ 
the proposed broadcast telephony, and 
advisable to go into some of these 
detail. X 

Referring to the tuner panel, it w 
might be advisable to remove some 
wire from the aerial end of the in ~. 


Zi 
nity 


reason for making such a statement w o „„ 
It will, in all probability, be foun Du 
may bring in, when all the condensei 543 


are in circuit, ship stations which it TORRES 
to receive, and, when receiving broadcast stations, 
it may be found necessary to cut out some of the 
inductance by means of the 7-point switch. This 
would leave some useless turns of wire on the ebonite 
former, and, as such dead turns bring in losses, which 
should be avoided if possible, this may be compensated 
for by taking off an equivalent number of turns from 
the aerial end, so that, when receiving the broadcast 
stations, the variable switch will be, say, on the last 
stud but one or two. 

Owing to the very large differences in height and 
length of amateur acrials, it is hardly possible to 
describe a unit which will produce results of any exact 
ness; but if the foregoing remarks are studied, the 
tuning panel can readily be corrected to suit any given 
aerial. Tt might be of interest, if a variable condenser 
is available, having a capacity of .соо5 or .ooT, to ри 
this condenser in parallel wih the tuning panel, an! 
with the latter-mentioned condenser, the wave length 
would be increased up to round about coo metres, 
again depending on the size of aerial On this wave 
length, some of the aircraft telephony stations. shoud 
be heard. Bear in mind, however, that the tuner is 
cssentially for short waves, and its main object is i 
work without the use of any variable condenser i 
circuit. 

With regard to the amplifier, it will be noticed, с 
referring to the diagram, that a small condenser 
shown, with dotted iines, placed acress the high resis 
ance winding of the telephone transformer. Th 
should not be necessary, as we are working on lo 
frequency stages, and at this point of the circuit—| 
theory, at any rate—there should be little or no hig 
frequency current. Such, however, is nct alwavs th 
case, and there may be an appreciable high frequenc 
current flowing. At any rate, it is worth while trvin: 
a small condenser—say, one having a value of abou 
cor to .002 microfarads—in erder-to see if the additio 
of this condenser improves the signals. 


There is also a condenser shown across th 
high tension battery. — This, again, 18 somethin 
which сап only be determined by experimen: 
It depends very largely on the internal resistan- 
cf the high tension battery, and, although | 
sometimes fulfils the same purpose as the co 


denser above described for the telephones—that is, t 
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quency current— its main object, in | be its lowest voltage when discharged, otherwise you 
h, is to act as a reservoir condenser, | may damage the battery. 


This occurs should be somewhere in the neighbour- There are two terminals on the amplifier panel, 
heavily work-. w A 1 M.F. condenser of the Mans- | which in the plan of the pane! are marked “ R.” 
also be due is quite good for this purpose, and | These two terminals were fitted in order that a reaction 
a couple of * If you use this condenser, or even | circuit could be used, and the disgram, Fig. 1, shows 
itself. This y ‘y, of 2 microfarads—and you dis- | the alteration necessary to the wiring in order to use 
a heavy load zension battery, leaving the condenser | these terminals. 
before one terminals on the amplifier, the signals If you do not connect a reaction coil to them, it 
again. The ied momentarily by the charge in the | will, of course, be necessary to short circuit the two 


accident ar. 88 this charge gradually passes away | terminals with a link or wire. It will be seen, on 
and the bi ie signals die away in intensity. This | referring to the diagram, that the alteration simply 
in. g experiment to try, as it shows in | consists of introducing the reaction coil terminals be- 
»anner the electrical storage properties | tween the plate of the first valve and the primary of 
Р ! the first intervalve transformer, 
with the high tension battery, it is While you are making the panel, these connections 
e correct value of high tension voltage | should be made, as at some later date a reaction type 
equire should be used. This is avery | of tuner will be described. It will, however, be an 
CM Do not expect valves requiring бо | advantage if anyone who has not operated receiving 
circuit be 4e to work satisfactorily with only 30 i i i 
Get : гк 5401512 / 30, | gear practises tuning with the apparatus as so far 
Tal RN will possibly find that valves requiring | outlined, and particularly as a broadcast licence only 
only 30 volts, Will not work to advantage if 60 volts | allows of this method of tuning and does not allow of 
is applied. — — the use of reaction circuits. Reaction circuits, how- 
ever, will bring in received stations with considerably 


more volume, although considerable interference may 
be caused to other receiving stations by their improper 
Ey use. 
ACCELERATION IN ELECTRIC TRACTION. 
Where stations are close together, as is the case 
generally in electric railways in and near cities, the 
possibility of speeding up and slowing quickly is a 
ereat gain, and is one of the advantages which this 
system of traction possesses over steam railways. 
| Acceleration and retardation are the terms used to 


denote the rate of increase or decrease of speed re- 
spectively, usually expressed in feet per second, and in 
trials which have been made regarding electric and 
steam trains running for half a mile, it has been found 
that the former has an initial acceleration of 2 feet per 


In such a 
no service, it 
which you c: 
whilst the е: 
flash acros: 


c 
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% 


Free 


MO second per second, and the steam train a quarter of 
i this value. The electric train attains a maximum 
p speed in 40 seconds, “ coasts.” for 38 seconds, and 12 


| seconds later reaches its distance. On the other 
hand, the steam train attains its maximum speed in 
PL: | 106 seconds, and braking for 12 seconds, reaches the 
i F, 2 distance in 120 seconds. The average speeds thus 
s R work out to 20 and 15 miles per hour respectively on 
Ite this short journey, and it is clear that the quickness 
PET ues, | | i | an i | 
PT. With reference to the filament lighting battery, be ш sd o npete merge d m Berner 
..Pure of the valve filament voltage. Some valves re- | (qual conditions 
,Kre 4 volts and others 6 volts. It is an advantage p» speeding up a train from rest, or if in steadv 
“ee i Vir igi dodo iud. pé Miei ied Т volt M alves, | motion, to increase its speed, the accelerating force 
rne ом ла actorr'y with prac- | will be dependent on the mass of the train, and the 
Н ically ай the filament resistance in circuit, the resist- amount of acceleration ‘which his te Бе produced 
т 2n пе Deut Ke Pus. Me QUEM 19 че care of Thus, using the convention of symbols, if P be the 

е difference in voltage between four and six. When force in poundals (a poundal is approximately 1 oz.) 


the batteries begin to run down, resistance can be 
PS ы ae: , è эди: ‹ ae = 
7" cut out and the receiving set used without the sudden M the mass of the trainin pounds, and a the acceleration 


w oe неп occurs when a 4 volt battery drops below | then P = Ma or in engineer’s units P = Nu bue g 

5 cessary critica] voltage required by valve fila- 

“ments. The use of a 6 volt battery, therefore, at | is the acceleration due to gravity. For a car of I ton 

“times will prevent disappointment. At the same time, | mass to be given an acceleration of 1 foot per second 

:” it will not do your 6 volt battery any good to discharge | per second, this works out to a force of nearly 70 
it until its voltage is as low as 4 volts; 5.4 volts should | pounds, and is, of course, in addition to the force to 
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overcome frictional resistances; the latter is usually 
expressed as so many pounds per ton weight. 

When travelling up an incline the force of gravity is 
in operation, and its component, in pounds, must be 
added to the two forces already referred to. The 
value of this will be determined by the mass of the train 
and the gradient or rise of the incline to its length in 
feet. Its magnitude will be W. sin x° representing the 
ratio of rise to length. The total force under such 
conditions will therefore be the sum of the accelerating 


force (7). the frictional resistance in lbs. per ton 


multiplied by W tons, and the force to overcome 
gravity (W.sin x). When travelling down an incline, as 
gravity is assisting motion the last quantity is de- 
ducted instead of added. 

There is a limit to the acceleration produced; this 
obtains when the maximum tractive effort is reached, 
determined bv the adhesion between rails and wheels, 
and the weight on the wheels. The first named is 
called the coefficient of adhesion, and its value is de- 
pendent on the condition of the rails—dry, wet, greasy 
etc. It may be taken as about 1, so that the greatest 
tractive effort would be about 448 165. per ton. 

High acceleration has a bearing on the system— 
motors and plant taken as a whole. With large motors 
a greater weight is put on the driving wheels, requiring 
a larger demand on the generating station. but where 
UE foot- 
2 о 


рагі of the mov'ng or kinetic energy ( 
3 


pounds) is employed in overcoming traction before 
using the brakes, high acccleration means economy in 
energy consumption. 7 
Energy consumption. A number of quantities are 
involved in estimating the relations between the ton- 
mile—mechanical energy, and the kilowatt-hour— 
electrical energy. First, in mounting an inclinc, and 
especially in starting and stopping, there 15 a large 
increase in consumption. Second, when cmergency 
stops have to be made or any irregular working 15 
produced, there is a greater amount of energy re- 
quired. This may range from 8 to 15 per cent., and 
wil] vary with the smooth working of the railway 
system. Third, applying too much current to the 
motors, and Fourth, the feeders and transmission line 
may account for as much as 15 per cent. of the total 


energy supplied. 


Various Items. 


Removal.—The offices of the Bastian Electric Co., Ltd. have 
now been moved to 58, Haymarket, London, S. W. r. Telephone, 
Regent 6167. : 

“© Elementary Determinants.’’—Those of our readers who read 
with interest the excellent series of articles on this subject by 
Mr. H. P. Few will be glad to know that the serial in complete 
book form has been included in the City and Guilds' list as one 
of the books which can be recommended to students. This of 
course speaks well in its favour and we therefore hope it will 
help to make it more widely known. _, " 

Beoeks.— Electric bell fitters throughout the United Kingdom, 
as well as electricians in charge of colliery signalling plant, will 
be interested to know that the book '' Electric Bells, Alarms, 
and Signalling Systems,” written by Mr. H. G. White, who held 
such an important position in the training of officers in bell 
and telephone work during the war, has now been included in 
the works of reference which are recommended officially by the 
City and Guilds of London Examiners. It is a clearly written 
text book and has a wealth of good diagrams, so it is exceedingly 
valuable to all who have to carry out this class of installation 


work. 


Personal. Mr. J. Farr, à member of a well-known Nottingham 
firm of electrical engincers is to be nominated Sherifi of 
Nottingham in Novembei next. Mr. Farr, who was returned to 
the City Council in 1913, bas rendered most useful service to the 
l-lectricitv Committee, ага has taken а keen personal interest in 
Nottingham's big new electricity scheme. 

E. D. A.—Included amoug recent leaflets issued by the 
British Electrical. Development Association, Incorporated, is 
one dealing with Automatic Electric Welding, one dealing 
convincinglv with the advantages of electricity in preparing 
cooked foods forsale (some useful hintsand figures being given) 
and one devoted to the problem of domestic lighting— from the 
point of view of the user. So much for the user. Now for 
the Supply Authority. Those undertakings which have not 
received Е. D. A. publication No. 293 should make a point of 
writing for it. It is very telling. 

Bradford Technical College.—The Prospectus of the diploma 
and special day courses for the season 1922—3 is now available. 
The departments in this well-equipped and extensive building 
cover the fields of textile work, chemistry, mechanical and civil 
engineering, electrical engineering (head of this department, 
Mr. W. H. N. James, A. R.C.Sc., A.M.L.C.E.), biology, mathematics 
and phvsics. Besides dav, there are evening classes, the date 
for registration being September i8th-2oth, the classes beginning 
on September 25th. New day students will be registered on 
September 27th-29th, and the classes will begin on October 2nd. 
By the acquisition of a large house near the college Union 
accommodation, with refectory and common rooms, has been 
provided. 

A Fan Motor Safety Tell-Tale. — Sometimes itis possible for a 
remote controlled fan motor to be seriously damaged, although 
fitted with a proper no volt overload starter. This may be done 
in one way by putting the starter at slow speed when if for 
some reason or other the motor does not revolve there is a certain 
amount of current in circuit which, owing to the resistance of the 


"starter and motor, winding is not strong enough to work the over- 


load release or blow the fuse. The result is that being left in 
this state for an hour or so, the motor heats up and burns out 
its insulation. When it is too late the over-load or fuse acts. 
By wiring а lamp across the terminals of the starter, as is pointed 
out by Mr. R. Walker in the Kinematograph Weekly, it will 
act as a pilot and indicate by burning brightly that the motor 
is not running. The lamp should be of the same voltage as the 
motor. 

New Extension at Olympia.—HIrancis Polden and Co., Ltd., 
have been entrusted with the carrying out of the electrical 
equipment at the above ; the contract [covering general light- 
ing of New Hall; mains; lighting in rooms generally ; all 
secondary lighting; wiring to lifts; ventilating fans ; signs; 
motor generators and switchgears; battery and charging 
booster ; fire alarms, etc. Among other important installations 
being carried out by tliis company are, new building for the 
Guardian Assurance Co., City; National Safe Deposit Building, 
Су; Aldwych House, Kingsway; Baldwin House, City ; Hook 
End Farm, Reading; Rotfey Park, Horsham ; Dr. Barnardo's 
Homes, Goldings; Panyer House, City; Mill Hill Schools ; 
Bacon Factory, Elmswell. 


Trade Notes. 


In the June issue of the quarterly *" Henley Telegraph,” the 
statí magazine of W. T. Henley's Telegraph Works Co., Ltd., is to 
be found, as usual, much bright, entertaining and instructive 
matter—also a long list of the more important orders secured by 
the company recently in all quarters of the globe. 

In the April-July issue of the '' English Electrical Journal,” 
published by the English Electric Co., Ltd., Queen's House, 
Kingswav, W.C.2., we note references to the recent orders 
received by the company for electric locomotives for Japan 
and to the new power station on the banks of the Ribble for the 
Preston Corporation. The first section is to have three turbo- 
alternators of 12,500 k.w. capacity each and the order for the 
first two machines has already been received. Articles of in- 
terest include one on the Fullager Oil Engine for land purposes, 
notes on industrial switchboards, a modern rotary converter, etc. 

Callendar's Cable & Construction Co., Ltd., have opened a stores 
and sales department for the London area at 113-117, Charing 
Cross Road, W.C. 2. under the control of Mr. J. F. Avila, who, it 
will be remembered, was formeily with Simplex Conduits, Ltd. 
Mr. Avila will personally deal with all enquiries. The telephone 
number is Gerrard 3802. 
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THE PRODUCT—AND ITS ACCESSORIES. 


By W. J. Hiscox. 

It is the custom in many trades for the product to 
be sent to the customer accompanied by a box con- 
taining accessories and spares, the last-named 
comprising duplicates of quick wearing parts which 
can be fitted with ease by the customer, whilst the 
accessories may be comprised of connecting pieces and 
the like, as well as oil can, lubricants, and such tools 
as are necessary for adjustments, such as spanners, 
screw-drivers, etc. These are, in the first instance, 
included in the purchase price of the product, but should 
further supplies of any detail be required at a subse- 
quent date, these of course form the subject of a 
separate charge, 

It is an unfortunate fact that the details (apart from 
the spares) often fail to do justice to the product, the 

- reason being that they are purchased in bulk from other 
sources, at the cheapest possible rate. Whilst in some 
cases the manufacturer can produce the parts himself, 
this is in the main a somewhat expensive proposition, 
and the item being considered too good for the purpose, 
the standardised product of another firm is more 
economical. Thus, in the case of a spanner, although 
this could be stamped in the factory of the maker of 
the main product, it could be produced much more 
cheaply in the factory specialising in stamped spanners, 
and especially so if it is a standard design, produced 
on the basis of quantity production. 

On the other hand, the production of oil cans is not 
often resorted to by the man concerned with a specific 
assembled product, and once again the aid of the 
expert is invoked. If the quantity required is large 
enough, he may utilise his own design, but often again 
he is content to rely upon a standardised product, 
сак by so doing the purchase price is considerably 
ess. 

There is nothing wrong with this principle, but there 
is often something wrong with the practice, and the 
manufacturer who takes a pride in his product should 
see that its appurtenances reach the same high level. 
A highly finished product, accompanied by a dilapidated 
assortment of accessories, loses a good deal of its 


charm їп the eyes of the purchaser, a thing which 
should not be permitted for the purpose of saving a 
few shillings. 

All the parts provided should be definitely identified 
with the product, even though many of these are of the 
Standardised variety. No matter what the part may 
be, its association with the product should at once be 
apparent to the customer, and this is not at all difficult 
if a little care be taken. No effort should be spared to 
make the purchase pleasing, and one éyesore will have 
a very bad effect. 

The customer looks upon the accessorv box as part 
of his purchase, and the arrival of a rough wooden 
contraption, the lid of which cannot be drawn because 
of warping and cracks abounding in all directions, 
causes him quickly to put it out of sight with an 
expression of disgust. As the contents of that box 
must be utilised time and again, it is evident that 
they should be easily available, and a box that will 
not offend the susceptibilities of the purchaser should 
be provided, so that the details may be kept close to 
the product for which they are intended. The box need 
not be elaborate or expensive, but it should be neat and 
compact, sothat it may always be kept in view, and not 
considered a standing reproach to the man who 

In regard to the contents, we will first deal with the 
*' spares," which are the more easily disposed of. As 
these are duplicates of certain details already forming 
part of the product, it may be taken for granted that 
the same high finish is in evidence. They are supposed 
to be interchangcable with the parts on the product, 
and quite easily fitted; the purchaser therefore. is much 
annoyed when he essays to effect the change and 
finds it beyond his skill. 

This is probably due to the fact that a small operation 
has been omitted in the factory, for although ostensibly 
the part is a finished detail, a small operation was 
performed upon the original part by the assembler. 
The supplier must see therefore that this is done on the 
duplicate before it is sent to the customer, and all parts 
destined as “© spares ” should be finally inspected before 
being placed in the accessory box, even though they 
have previously been inspected as component parts. 
This also would ensure the finish of the piece being 
correct, for whereas upon the original the real finish 
is upon the side which shows, the duplicate, seeing 
that it will be handled by the customer, should not have 
a rough side, otherwise a complaint will follow. 

It is necessary for all loose connecting pieces to be 
tested, and there should be a certain amount of 
adjustibility, especially if the product is ta be connected 
up to the customer's fixture, etc. Interchangeability 
is not always certain, and the customer is often a non- 
technical man who does not appreciate the finer points 
of the engineer. A certain amount of latitude must 
Бе allowed, and adjustability will often save a good 
deal of annovance and unpleasantness. 

In the matter of tools, care must be taken to see 
that these perform their functions, for nothing is тоте 
exasperating than the spanner which won't fit and the 
turn-screw which won't bite. Inthe case of the former, 
the trouble тау not be with the spanner, but with the 
bolt-heads, these perhaps being large by reason of a 
rough finish. Тһе turn-screw is probably a cheap 
product, purchased in bulk, and but indifferently 
inspected, and the fact that a large proport'on have 
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practically no blade remains undetected until discovered 
by the customer. 

The turn-screw, should be suitable for the duties 
it has to perform, being neither too light nor yet too 
heavy. It mav be that it has to operate upon, various 
sizes of screws, and the one selected. should be fine 
enough for the small slot, whilst strong enough to 
turn a heavier screw without turning the edge or 
breaking away from the handle. The tool should be 
Of a design not too common, and association with the 
product will be further emphasised by the appearance 
of the suppliers’ name upon it. 

The oil-can of the cheap bicycle outfit variety quickly 
loses its identity, and maybe quickly disappears alto- 
gether. It should be fairly substantial, and large enough 
to prevent it being absent-mindedly t lifted." The bulky 
oil-can is left severely alone, and is therefore always 
avallable when wanted for its legitimate purpose, but 
the small can is placed in the pocket, and cannot be 
discovered when required. 

The maker is interested in the upkeep of his product, 
for he is anxious that it should give complete satis- 
faction. He is prepared to advise the purchaser upon 
the matter of lubrication, and the accessory box often 
contains oils and greases... These should always be 
definitely associated with the product, for it is expected 
that the customer will send to the supplier for further 
supplies, and with this end in view the customer must 
be educated to appreciate that that specific brand is 
absolutely essential to the well-being of the product. 
Too often, however, a cheap and smelly oil is for- 
warded in the accessory box, and the customer is 
indisposed to try a second sample. 

The oil need not be expensive, but it can be free 
from smell and a genuine lubricant. Printed matter 
dealing with lubrication should be enclosed in every 
accessory box, and emphasis laid upon the fact that 
the oil supplied is the very best possible for the purpose. 
If the charge is reasonable (and there is no point in 
it being extortionate) the customer will not look at 
any other lubricant, and not only is the continuous 
sale of oil a profitable matter, but it serves to keep 
the supplier in close touch with his customer, which 
is likely to have a favourable effect upon future 
business. 

Tbe latter is. a powerful factor, for the spares or 
accessories act as a link. The product as a whole тау 
not perhaps necessitate replacing for a number of 
vears, and when at length the time comes for the 
purchaser to make another venture, it is bv no means 
certain that the order will go to the original supplier, 
if business relations have not been maintained through- 
out the period. The supplier who is in close touch 


with the customer has the advantage of his competi- ` 


tors, and anything which will ensure sustained business 
relations should be assiduously cultivated. 

It is a mistake to include amongst the accessories 
any article which can be purchased at a 61d. bazaar. 
The article may not cost even so much as the amount 
mentioned, but it has the merit of being uncommon. 
It may be used by the purchaser for purposes other 
than those for which it is supplied—for instance, the 
screwdriver operates upon screws generally, no matter 
where they may be found, and the oil-can is in evidence 


for lubricating other than the product with which it | 
Is specifically associated—but the real association is : 


never for a moment in doubt. And if the purchaser 
uses the oil lor other purposes, he will require more, 
and the supplier has no reason to complain. 

The accessory box is an important appendage, and 
should never be neglected. Therein lies the continued 
goodwill of the purchaser, for it is evidence of the 
supplier's endeavour to give satisfaction, It shows 
that, although the sale has been effected, interest in 
the well-being of the product is maintained, and it is 
better than any printed advertisement, for it is a paving 
proposition, as well as being a perpetual reminder ol 
good service. | | 

But every detail included must be up to the standard 
of the product, otherwise the ‘‘ accessory "" will be a 
drag instead of business accelerator. ‘The trumpery 
articles will’ be replaced by something better, purchased 
clsewhere, and the “ interchangeable’? parts that 
won't fit will cause exzsperation and annoyance, and 
will form the subject cf complaints which undermine 
business amicability, and prejudice the future prospets 
of the supplier. 


ENGINEERING SLIDE RULES. 
STEEL BARS. 


From the home of special slide rules for engineering 
calculations, the Cavendish Press, Cheam, Surrey, 
comes the '' Cavendish °° Steel Bar Calculator, which 
has been designed as a ready reckoner for all informa- 
tion relating to steel bars. It is in the form of a 
10 in. slide rule, and is of such simple design that at 


one setting the whole of the following information is 
obtainable :— 


"Weight of any length of bar of any section. 
Length in feet to the ton. 

Weight per foot run. 

4. Sectional area in square inches. 


Ihe calculator has a wide range of sizes, dealing 
with flat bars from rs in. by 4 in. to 3 in. by 12 in., also 
square, round, hexagon, octagon, triangle and fillet 
from 1 in. to 4 in., and Whitworth nut sizes from ik in. 
to 2l in., and is based on the formuke: 1 sq. ft. of 
rin. plate weighs 40.6 Ib. | 

As it obviates the use of tables, it should be the con- 
stant companion of all ferro-concrete designers, stovk- 
yard foremen, engincers, and, in fact, all users of steel 


bars. Its simplicity in use is apparent from the follow- 
ing :— 


rm dcs 


Instructions for Flat Bars. 


Set the thickness scale G to width scale H, read 
weight per foot on scale D by arrow C, read weight 
on scale D of any given length on scale E, using 
cursor for tons and cwts., read fect to the tcn on 
scale Е by arrow B, read area in square inches (multi- 
рпес by roo) on scale D by arrow А. 


For Square, Round, Triangle, etc. 


Set the size on scale F opposite the indication point 
shown below, and for Whitworth sizes, set the Whit- 
worth scale to the hexagon indication point, then all 
readings are as for flat bar. 

It is made in hard compressed card, celluloid faced. 
and is obtainable at a very moderate price. 
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INTERNAL COMBUSTION ENGINES. 

Another special slide rule has been designed for the 
calculation of h.p., mean effective pressure, r.p.m., 
bore, stroke, etc., and although intended primarily ior 
internal combustion engines, it may equally well be used 
for steam engines if desired. There are five scales, 
two on the fixed and three on the sliding part, and an 
ordinary cursor. Scale A is graduated for h.p., swept 
volume or piston speed, B for mean effective pressure, 
C for r.p.m., D for cylinder bore and E for stroke. 
Besides simple calculations, many complex calcula- 
tions may be made for single or multi-cylinder engines. 
Scales D and E show a complete selection of bores 
and strokes complying with the conditions of h.p., 
mcan effective pressure, and r.p.m., so that there is 
no nced to assume a stroke-bore ratio—a very usetul 
feature. 

OTHER RULES. 

Engine rules for large units and for motor-car work, 
etc., are available, while other rules give information 
concerning’ Helical Springs. Blank rules are supplied 
for experimental purposes, and if readers would care to 
indicate to us, or to the Cavendish Press, mentioning 
Electricity, for what calculations similar rules for elec- 
trical work would prove useful to them, rules could be 
made up, should the probable demand justify the 
course. 

Finally we would again repeat that the prices are 
very moderate, and the strength and accuracy all that 
are necessary. 


OSRAM DELIVERY SERVICE. 


We reproduce herewith a view of a portion of the 
fleet of motor lorries which the General Electric Co., 
Ltd., have recently installed at their Osram G.E.C. 
Lamp Works, Brook Green, Hammersmith, in order 
to render their delivery service as efficient and up-to- 
date as possible. 


— 


va. ———— 7 
- E Ж 
ч: TT LiL Ths 
~ P 2 4 4 КЕ Да 
а ҮРЕ j XE 
me^ LLL 1 - WM 
p x ilii T T l 
LTT 1111 1 ti di sinn йе. 
‹ Li. h braeg s PUER 
1 -i үү 
д * OSPAM LARPS pos mers 
A, ЛЫ TS 


i OSRAM 


LAMPS — 


*am pcs m 


These vehicles, which were built by the Associated 
Equipment Co., are used for collecting raw materials 
from the docks, and crates of lamp bulbs made at the 
Lemington Glass Works from the railway terminus. 
But their main employment is in delivering consign- 
ments of Osram lamps direct from the works to cus- 
tomers' premises in the London area and to railway 


stations and docks in the case of country and export 
orders. 
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t.e., electrostatic energy = 
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Large stocks of all standard lamps are held at 
Hammersmith, and with the introduction of these 
lorries the G.E.C. have first rate facilities. for the 
prompt execution of all orders. 


ELECTRICAL ENGINEERING.—FINAL GRADE. 


SOLUTIONS TO 1022 EXAMINATION QUESTIONS OF THE 
CITY AND GUILDS INSTITUTE. 


By Epwarp Носнеѕ, B.Sc. (Eng.), A.M.LE.E. 


(Continued from page 417.) 

О. 3.—In what different ways can excessive pressures 
be caused at the receiving end of a transmission line ? 
How can such surges endanger electrical machinery 
and apparatus, and what safeguards can be used ? 

A. 3.—An excessive pressure at the receiving end of 
a transmission line may be due to one of the following 
causes :— 

(a). Resonance.—Since a cable or line has both 
inductance and capacity, it will have a natural frequency 


a I 
27 VLC 
the conductor is low, so that if the fundamental or a 
harmonic of the applied voltage coincides with this 
natural frequency, resonance occurs and the oscillating 
current may give rise to an abnormally high voltage. 

Resonance can be guarded against by— 

(1). Employing as sinusoidal an e.m.f. wave 
as possible. 

(2). Never running alternators up or down 
in speed when excited and connected to a cable on 
open circuit. 

(3). Never switching off at the generating station 
a cable connected at the far end to a synchronous 
motor or rotary converter, as the latter takes a 
comparatively long time to slow down and reson- 
ance may therefore occur. 

(b. Switching —If an uncharged cable be suddenly 
switched on to the bus-bars, the pressure across the cable 
may rise momentarily to twice the value of the applied 
voltage. Thus if a circuit having a capacity C farads 
and an inductance L henries be connected across 
an e.m.f. V, then after a very short interval of time 
(so short that V may be supposed to remain corstant), 
a quantity g coulombs of electricity will have flown 
into the circuit. If at that instant the voltage across 
the capacity be v and the current be ғ amps, then 


electrostatic energy | 
in condenser ) 


of oscillation given by The resistance of 


=q X average volts across condenser 


— qv joules 


electromagnetic energy | ,,.,. 
in inductance ) E Joues 


Ane ош есер " =@ X average volts across circuit 


sorbed by circuit 
=qgV joules 
Neglecting the ГК loss, we have— 
| qV = д0 +41? 
When v has increased to V, we have— 
qV = yV + 1л 
^. MV =}1л 
electromagnetic encrgy. 
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But the charging current which is then flowing cannot 

be stopped instantly, and it only reaches zero when 
qV = 309g 
t.e., when v = 2V 

From this it follows that with an alternating applied 
voltage, the pressure rise is a maximum when the circuit 
is closed at the instant of maximum e.m.f. 

This type of transient potential is accentuated by a 
switch making imperfect or intermittent contact. At 
one time, cable charging gear was used, but with the 
modern type of oil-switch, the precaution is not deemed 
necessary. 

Again, if a circuit carrying a heavy current be suddenly 
opened, a very high e.m.f. may result. Thus consider 
the capacity C of the cable in parallel with inductance /, 
of the load. If Бе the current through L at the instant 
of opening the circuit, the electromagnetic energy stored 
in the inductance is $LJ? joules. If the resistance of 
the circuit and the energy lost in any sparking at the 
switch be neglected, this energy will be transferred to 
C and will charge it to a potential V such that— 

1CV? = ALTE 


rar E 
ду ГМЕ 


Hence if L Бе large in comparison with С, the potential 
across C may reach a very high value. 

The best safeguard in breaking an alternating 
current is the use of oil-immersed switches, since these 
open the circuit when the current is passing through 
its zero value, and when the electromagnetic energy 
is consequently negligible. 

(c). Arcs and Sparks.—It has been found that when 
an insulated line is suddenly grounded through an arc, 
very high voltages may be produced owing to the insta- 
bility of the arc giving rise to oscillations or surges of 
current. Arcing-ground suppressors have been used in 
some cases to minimise the trouble, the principle of 
these suppressors being to connect a line definitely to 
earth immediately a flash-over occurs, the “earth ” 
being broken immediately the arc is extinguished. 

(4). Lightning Effects.—The greatest trouble in this 
respect is from a static charge being induced in an 
overhead line by a neighbouring charged cloud. When 
the cloud discharges, the charge on the line travels in 
both directions at the speed of light, and the steepness 
of its wave-front, t.e., the difference of potential that 
is produced between two points close together, may be 
so great as to damage any machine or apparatus against 
which it impinges, by concentrating a comparatively 
high voltage across the end turns of the windings and 
thereby causing a short-circuit between them. 

Lightning disturbances are minimised by— 

(1). Placing a galvanised iron wire along the 
tops of the poles supporting the transmission line 
and earthing it at frequent intervals. This method 
also reduces the risk of a direct lightning discharge 
on to the line wires. 

(2. Arranging a leak to earth either by 
earthing the star point of the system or by con- 
necting the lines to earth through a high inductance 
or a high resistance such as a water-jet. 

(3. Inserting an air choker in the line as it 
enters the generating or sub-station, and connecting 
the line side of the choker to earth through a small 


resistance or an electrolytic or a lead oxide arrester 

in series, the function of the latter being to limit 

the discharge when the air-gap breaks down, and 
to assist in quenching the arc without setting up 
further surges. 

The danger to machines and apparatus from a tran- 
sient rise of potential is more often due to the high 
frequency of the surge produced than to the magnitude 
of the potential rise. When a high frequency potential 
is applied to a winding, the end turns offer a very high 
impedance to the passage of the discharge ; and as 
these turns will have some capacity (however small) 
to earth, it takes an appreciable interval of time for the 
successive turns to be charged, so that during this 
interval, the full transient potential is concentrated on 
the end turns of the winding. By the introduction of 
a small air choker between the line and the winding, 
the magnitude of the high-frequency surge is very con- 
siderably reduced before it impinges on the winding, and 
the risk of short-circuit between the end turns is very 
greatly reduced. 


PROJECTORS. 


A signalling projector, provided with a Venetian 
flashing shutter, capable of rapid manipulation, and an 
extensible sighting tube, is made by the London Electric 
Firm, of Croydon. The apparatus is suitable for use 
both in daylight and at night, and, although intended 
for mercantile use, somewhat similar equipments are 
used in H.M. Navy. The shutter is detachable, and 
ne projector can then be used as an ordinary search- 
ight. 

A pilot house projector, made by the same firm, is 
arranged for bolting to the roof of the structure, and 
has a common operating lever for the vertical and 
horizontal motions projecting below the base so that 
the pilot can direct the beam of light from within the 
cabin. The locking gears for both motions are also 
brought within. An auto-feed lamp is usually used in 
a projector of this class, but a gas-filled lamp can be 
fitted where specified. 


SOUTH AFRICA. 
BROADCASTING WIRELESS. 


Н.М. Senior Trade Commissioner in South Africa 
has forwarded to the D.O.T. a cutting from the Cape 
Argus, of 12th Julv, which states that the Postmaster- 
General announces that the Government has approved 
of the P.O. receiving applications for the establish- 
ment of broadcasting wireless telephone services in 
various parts of the Union. Licences for the establish- 
ment of such stations will be issued under the pro 
visions of the P.O. Act. Licences will also be neces 
sary under the Act in respect of receiving apparatus 
sold to the public in connection with broadcasting ser- 
vices. 

Broadcasting stations will not be permitted to circu- 
late advertising matter nor handle commercial trafe 
Transmitting stations will be assigned fixed wave 
lengths and powers effective for designed zones. 

Technical regulations for both transmitting statio 
and receiving apparatus will be laid down on Lines 
generally in agreement with current American 4f 


condenser or through a horn-gap with a high | British practice. 
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MANUFACTURE. 


BRITANNIA 


<x ELECTRIC LAMPS 


100 WATTS 500 WATTS 


NO FIRST CHARGE 


Domesti: Lighting Batteries can be supplied from stock, filled and FULLY 
CHARGED, ready for immediate service in the undermentioned types and capacities : 


Capacity in amp. hours when 
discharging in 10 hours, 


Type of Cel'. 


Domestic Lighting Cell in 
Glass Box, fully charged. 


Where transport or other considerations make it impossible to supply fully charged cells, the plates can generally be supplied 
ina partly charged condition, so that they require only a very short first charge of approximately fifteen hours after erection. 
When desired, this first charge(may be made ingtwo runs of seven to eight hours each. 


f. 


COMPANY LIMITED: „London Office : 


TESE 57; VICTORIA (STREET, S.W. 1. 
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ADOPT THE BEST PRACTICE 


| BY INSTALLING 


HART BATTERIES 


LOW COST OF UPKEEP 
STEADY LIGHTING 

HIGH EFFICIENCY 

LONG LIFE 


FREEDOM FROM 
EASY TO MAINTAIN 


BREAKDOWR. 


Hart Batterics have distinct advantages ovel all 

other makes. The superiority of Hart ¢ 

is responsible for their extensive use 10 

central Stations, Private Installa- 

tions and general purposes 
of all kinds 


HART ACCUMULATOR CO., L™ 


MARSHGATE LANE, STRATFORD. LONDON. E.15. 


BRANCH OrricES AT— 
BELFAST .. .. 41, Chichester Street. MANCHESTER .. 4, Victoria Bridge. 


BIRMINGHAM  .. 174, Corporation Street. WESTMINSTER .. 36, Victoria St., S.W.r. 
BRISTOL .. .. 37, Victoria Street. YORK - .. 6, Bridge Street. 
GLASGOW .. 107, Wellington Street. 
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Fuller’s Cylindrical Slide Rule, : Ts e 
equal to Straight Slide Rule RI K Why ENN 
500 inches long. — AL E А 


JOHN OAKEY & SONS, LTD. UNION CABLES 


EMERY EMERY CLOTH. EMERY PAPE "THE great thoroughfares of che 
"d World,u dermined with cables 
| CABINET GLASS PAPER, GLASS CLOTH, » саа" ндн On: ретті 


BLACK LEAD, PUMICE, CROCUS, TRIPOLI i i 
. ROUGE, &c, " , the wide use of Union Cabl s. 


Oakey's “ Flexible Twilled" Emery Cloth. 


Vor Engineers, Sewing Machine, Lock and Scale Makers, and all purposes where 
great STRENGTH, DURABILITY and PRRFEOT FLEXIBILITY are required. 


The familiar Union Cable trade 
mark, together with the mark of 
the C.M.A., is your g£uarantce 
of first-class workmanship and 


FLINT & GARNET PAPER IN ROLLS, quali'y. 
Pitts long by 18 in., 20 in., 24 in., 30 in., 36 in., 40 in., 42 in., & 43 in., wide. marked onthe odode we THE UNION CABLE CO LTD, 
Т1 needlo adverhse t 
WELLINGTON EMERY WHEELS. DAGENHAM DOCK ESSEX. 


WELLINGTON EMERY AND BLACK LEAD MILLS, LONDON, S.E. 1 
ALL BRITISH MADE. 
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TO OUR READERS. 


ELECTRICITY is published every Friday, and, if ordered, is on sale 
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day. 16 has a very large sale throughout the United Kingdom, as weil 
@s in tne British Colonies and Abroad. 

Questions to which an answer is required must be accompanicd by a 
2d. stamp for reply. When considered of sufticient interest, the 
answer will probably appear in the paper. 


New advertisements for the displayed columns and alterations to 
existing ones must reach the publishing otħice not later than the first 
post Tuesday morning, in order to be in time for the issue of the foliowing 
friday. ‘lois is important. Kate quoted on application. Subscrip- 
tion: 175. 6d. a year, 9s. half-year, 4s. €d. a quarter in advance, 
postage prepaid in the United Kingdom and abroad. 

All remittances payable to the Publishers, S. RENTELL AND Co., LTD., 
56-593, Maiden Lane, London, W.C.2. ‘elephone, No. 2460 Gerrard. 
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Current Topics. 


I have just read an article under the title at the head 
of this paragraph, and it opens up a most interesting 
subject, to which many clever minds 
are at present devoting their atten- 
tion, viz., the causes of industrial 
fatigue and the psychological effects 
of various occupations. It is obviously to the advantage 
of the industrial population of any country to obtain 
the best results for minimum human effort ; moreover, 
it is futile to urge individual workers to accomplish 
more than they are already doing if observation and 
scientific proof can be adduced that they are already 
doing all that they are physically capable of doing in a 
given time. According to the writer of the artticle 
above referred to, the main cause of industrial 
inefliciency 1s overwork. 


Нага Work 
ог Overwork? 


In the ordinary course it is quite a healthy condition 
for any individual to become fatigued through work, 
but a condition is reached that one might term: the 
fatigue point, beyond which the human body and brain 
can operate only at a reduced level of efficiency. One 
of the greatest problems of industrial management is 
to discover the fatigue point as nearly as possible of 
the individual workers for any process. ‘There are 
three main processes involved in the act of doing work. 
First of all there is mind control. The mind decides 
to work and issues detailed instructions to the nerves 
which, in turn, stimulate muscular action. Normally 
fatigue starts in the same order; the mind tires first, 
and a contmuous effort of will is required to continue 
working. It follows that the most striking character- 
istic of healthy work is its effortlessness. 


Given an individual in normally good health, he or 
she may be said to be in healthy employment so long 
as it possesses a quality of spontaneity and lacks any 
sense of strain. Fatigue may be local or general. The 
. worker may be tired by doing one particular kind of 
work, which is monotonous and requires bringing 
into action repeatedly the same combination of muscles. 
In such cases relief may be obtained by change of 
Job. It is a very true adage which holds that change 
of work is as good as play. If, on the other hand, 
fatigue is general, involving both mind and body, com- 
plete rest is necessary. In one way it is to be deplored 
that industry is ordered on such strict routine as to 
hours, days of the week, meal times, etc. It is 
extremely debilitating, for instance, that hundreds of 
workers who have put in maximum efforts at their jobs 
for five and a half successive days should be con- 
fronted with a wet, cold and cheerless Saturday after- 
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nooa, and perhaps Sunday, as the only leisure time 
in which to recuperate betore lacing another seq’ ence 
of working days. 


I firmly beleve that climatic conditions exercise a 
marked influence on industrial efficiency. Our British 
climate is notoriously uncertain, and there is nothing 
like plenty of sunshine and fresh air for reviving jader 
tissue and fatigued nerves. А scries of fine working 
days, and inclement rest days, due to unfortunate 
week-end weather, must play a considerable part in 
influencing the output over a given period. — It sounds 
revolutionary, but [ am inclined to think it would pay 
factory managements to set their working hours in 
accord with the weather, to some extent, and, during 
a particularly bad season, such as the present summer, 
arrange, wherever circumstances permit, for the weekly 
half day off to be taken when sunshine predominates. 


The recent announcement that the Great Eastern 


Railway has successfully experimented with roller 
bearings for railway coaches opens 
Friction. up great possibilities of fuel and other 


economies in railway practice. Only 
those who have made a study of the frictional losses 
in bearings and moving parts of machinery in general 
can realise what an enormous aggregate of power is 
used up annually in overcoming such friction. Ball ana 
roller bearings, as applied to comparatively small power 
plant, have long since increased the efficiency of such 
machinery, and the application of these types of bear- 
ings wherever practicable is now recognised as sound 
engineering. Hitherto the problem of designing ball 
and roller bearings to stand the considerably increased 
loads represented by railway rolling stock has resisted 
continued efforts to solve it, but recently success has 
attended the experiments of those responsible, and it is 
stated that roller bearings have been in successful use 
on tram-cars in Wigan for some time past, where they 
have effected a saving on running power of 22 to 30 per 
cent., and in starting effort of as much as 94 per cent. 


Considering that ball bearings have to support a 
moving load on a small series of theoretical point con- 
tacts, and roller bearings on an equally small series of 
linear contacts between the bearings surfaces, it is 
really amazing what hard and continuous wear these 
types of bearing will stand up to. For instance, I know 
of an eight horse-power internal-combustion motor car 
engine fitted with a pair of single row ball bearings to 
its main shaft, which has been more or less continuously 
оп the road for the last sixteen years, and has developed 
no appreciable wear in those bearings, in spite of the 
fact that the shaft must have made many millions of 
revolutions under varving explosion pressure ‘during 
that period. "The rcller bearing is ideal for electrical 
machinery, and, given a properly balanced armature or 
rotor, ensures practically silent running. 


Although not generally used in this country, what is 
known as. the Edison. Screw-Socket Lampholder, a 
type common in the States, 15 some- 
times employed in conjunction with 
the higher candle power half-watt 
and ordinary metallic filament lamps, 
presumably on account of the more efficient contact 
it ensures by comparison with the point contact of the 


Screw-Socket 
. Lampholders. 
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bayonet plunger type. The screw-socket holder is quite 
a sale proposition, provided it has an insulating outer 
sheath, as is generally the case with good quality 
holders now on the market. There are, however, 
types of screw socket holders in which the outer 
screwed member 15 extended and exposed, as well as 
ce or bell-mouthed for the additional support of the 
globe. 


According to the recent report of Н.М. Inspector of 
Factories, one such lampholder has caused a fatality, 
due to contact with this metallic extension, which is 
also, of course, one pole of the circuit furnishing 
current to the lamp. In the case mentioned, a man 
attempting to remove a lamp from the holder, handled 
the metal cap, and was electrocuted. The single pole 
switch controlling the circuit was connected to earth 
through the neutral lead instead of in the phase wire 
of the circuit, so that even had the switch been off it 
would not have prevented the accident. It should be 
added that the use of this type of screw holder is 
prohibited by the regulations, unless installed in con- 
junction with a holder or fittings which will effectually 
screen the live metal portion. In any event, it is better 
to be sure than sorry, and where screw socket holders 
are essential they should always be of the type 
furnished with an insulating petticoat, or preferably, 
the extension itself should be of insulating material. 

ELEKTRON. 


BRITISH EMPIRE PATENTS. 


Between 12th and 23rd June last a conference of 
representatives of Patent Offices in the Dominions 
(except Newfoundland), India, and the Colonies and 
Protectorates, was held at the Patent Office, London, 
under the chairmanship of Mr. Temple Franks, C.B., 
Comptroller-General. Its purpose, says the Board of 
Trade Journal, was to consider the possibility of insti- 
tuting a practical system of granting patents which 
should be valid throughout the British Empire. At 
present to obtain a patent in all parts of the Empire at 
least 46 separate applications have to be made and 
initial fees paid of 4,5 in the United Kingdom, £32 in 
the Dominions and India collectively, and about 4,250 
for all the Colonies and Protectorates. Renewal fees 
amount to 4,126 for the United Kingdom, £.84 for the 
Dominions and India collectively, and approximately 
£1,000 for the Colonies and Protectorates. The Con- 
ference found that this system was very unsatisfactory 
and unanimously agrecd that it was desirable, provided 
that the autonomy of the self-governing Dominions and 
of India was preserved and the existing rights and 
facilities of inventors were not affected, to institute a 
British Empire Patent as a means of cheapening cost 
and simplifying procedure. 


THE SCHEME PREFERRED. 


Various proposals were considered in detail, and 
several were rejected. Finally, after a long discussion, 
the following important scheme was drawn up and 
adopted :— 

(a) The existing rights of the United Kingdom, the 

2 self-governing Dominions, and India to grant 
patents in accordance with their laws and within 
their own territories to be maintained in full. 


(b) The establishment of a Central Patent Ofhce for 
the reception and examination of applications 
for, and the grant of, patents which shall extend 
to the United Kingdom, or to any of the selí- 
governing Dominions, or to India, upon registra- 
tion in the particular territory in which protec- 
tion is desired. The application for registration 
to be open to opposition before registration is 
actually effected. 

(c) The Central Patent Office, in examining applica- 
tions submitted to it, to make a search co 
extensive with the field at present covered by the 
searches now made in the United Kingdom, the 
self-governing Dominions and India collectively. 

(4) The scheme suggested above to be equally applic- 
able ta all the Colonies and Protectorates, sub- 
ject to the qualification that the application for 
registration shall not be open to opposition 
unless the existing law makes provision for the 
hearing of opposition to the grant of patents, 
but in any case the local Courts to be empowered 
to declare that an exclusive privilege has rot 
been secured in the territories within their 
jurisdiction. 

(e) The fees for registration to be of such amount as 
would result in a considerable reduction in the 
total cost of obtaining patents throughout the 
Empire at the present time. 


MERITS OF THE SCHEME. 
It was thought by the members of the Conference, 


all of whom were experts in the Patent Laws and 


procedure of the countries which they represented, that 
the above scheme conformed to the required conditions 
of ensuring a simplified procedure aud of lessening the 
cost of obtaining a patent operative throughout the 
British Empire. At the same time, the autonomy of 
the self-governing Dominions and of India was prt- 
served, and the functions of local patent offices in grant- 
ing purely local patents were maintained. The advan- 
tages of the scheme were summed up as follows :— 

(a) One application and one specification only will be 
necessary for obtaining the grant of a patent 
throughout the British Empire. 

(b) There will be one examination in respect of 
formalities, the sufficiency of the documents, and 
the novelty of the invention, and consequently 
after the application in the Central Office has 
been accepted there will be less uncertainty as to 
the fate of the application throughout the 
British Empire. 

(c) There will, in consequence, be a very great 
diminution of expense, both in regard to the pre- 
paration, supply, and printing of documents, and 
as a result of the abolition of the local examina- 
tion on each application. If registration fees are 
small, a still greater diminution of expense will 
be effected. 

(d) There will probably be a very considerable 
diminution in agency fees. (It was not possible 
for the Conference to obtain reliable figures upon 
this point, but the general opinion was that the 
agency fees at the present time for obtaining a 
patent throughout the British Empire were con- 
siderably greater than the fees actually charged 
by the various Patent Offices. On the other 
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hand, the increase of business which may be an- 
ticipated should substantially benefit the agents’ 
business.) 


(e) A patent so granted and registered will have a 
considerably greater commercial value than any 
individual patent at present issued in the British 
Empire by reason of the wider search which will 
be made in the Central Office. 


(f) The establishment of such a system will un- 
doubtedly encourage applications in the other 
parts of the Empire, and particularly so if the 
expenses are diminished. The Canadian and 
South African representatives pointed out that 
decreases in patent fces in their Dominions had 
led to a very large increase in applications and 
in the gross amount of fees obtained. 


(g) It will reduce the overlapping of functions in the 
various offices and tend to prevent the multiplica- 
tion of expensive machinery for examination 
into novelty. | 

(h) Finally, the establishment of any such Imperial 
system will create a further bond of union be- 
tween the various parts of the British Empire. 


PROVISIONAL SCHEME. 


While the Conference accepted the scheme de- 
scribed above as the scheme which would have the 
greatest chance of success and acceptance throughout 
the Empire, the delegates fclt that in view of the 
difficulty of equipping a Central Office with all the 
necessary material for the extended examination and of 
the time and expense which would necessarily be in- 
volved, it would be desirable to consider the possibilitv 
of some provisional scheme, which might be put into 
force until such time as the '' preferred '" scheme be- 
came capable of realisation. It was therefore proposed, 
as a temporary measure, that, provided the Dominion 
Patent Offices retained the right to raise an objection 
before registration on the ground of anticipation in 
locally granted patents or of prior local publication or 
user, patents as at present granted by the Patent Office 
of the United Kingdon: should be accepted for registra- 
tion throughout the Empire. The other conditions as 
to registration, such as opposition, would remain as in 
the ‘‘ preferred" scheme. The main differences be- 
tween the two schemes are: (1) the retention in the 
provisional scheme of the power of the head of any 
Office in the Dominions or India to raise against an 
application for registration all local objections as to 
novelty, prior use or publication of the invention which 
he is empowered to make in the case of an ordinary 
application in the Dominion or India, and (2) the 
search in the United Kingdom will be limited as at 
present to British specifications. This proposal was 
adopted and the provisional scheme as drafted and 
accepted is as follows :— 


(a) Existing rights of the United Kingdom, self- 
governing Dominions and India, to grant patents 
in accordance with their laws and within their 
own territory to be maintained in full. 

(b) The patent obtained by examination and grant in 
the United Kingdom Patent Office to extend to 
any of the self-governing Dominions or to India 
upon registration in the particular territory in 
which protection is desired; the application for 


registration to be open to opposition, and to any 
lawful objection which the head of the Patent 
Office where registration is applied for may think 
fit to raise, before registration is actually 
eftected. 

(c) The scheme suggested above to be applicable to 
any of the Colonies and Piotectorates with such 
modifications as may be suitable to local re- 
quirements and administrative machinery. 


The outlines of tthe procedure necessary to carry out 
the provisional scheme were then discussed and agreed. 
The Conference was of opinion that whether or not 
the proposals suggested for a British Empire Patent 
be found practicable, it is of the highest importance 
that both the procedure and practice in respect to the 


| grant of patents should be uniform throughout the 


British Empire. 
The full report (published by Н.М. Stationery Office) 
is now ready. Price 1s., by post 1s. 2d. 


-o —— — — — —— 


THE APPLICATIONS OF ELECIRICITY TO 
POULTRY FARMING. 


A paper on the above subject was read by Mr. R. 
Borlase Matthews, Wh.Ex., A.M.I.C.E., F.R.Ae.S., 
at the Sixth Annual Poultry Conference, held on 
August oth, at the Harper Adams Agricultural College 
Newport, Salop. Out of the large number of papers 
presented on various matters of importance to commer- 
cial poultry farmers, this paper appears to have excited 
the greatest interest. 

A brief summary of the paper is given below. 

At the commencement a very useful table was given 
summarising the principal uses of electricity in the 
bu:'dings, the оћсе and home of the poultry farmer. 
A description was given of mammoth electric incu- 
bators, which save floor space and enable the hatching 
10 prcceed on continuous factory-like lines. On the 
author's farm at Greater Felcourt, a 2,240 egg electric 
incubator is in operation. It occupies only one-seventh 
of the floor space required by ordinary mammoth incu- 
bators of equal capacity, and has given an overall 
hatching efficiency of nearly 85 per cent. over several 
seasons. Moreover the chicks are healthier and 
stronger. The brooder house in which these chicks are 
reared has a capacity of 3,600 birds. Hot-water 
heated air radiators provide the necessary heat, but 
electric heating is being substituted and will be em- 
ploved next season. 

Reference was made to experiments which have been 
carried out to determine whether young chicks and 
laying birds were benefited by subjection to high- 
tension discharges. It appears from work done by 
Allen, Thorne, Baker and Meech that under electric 
treatment applied for a few hours daily, young birds 
at two months attain the size and development of 
normal birds at three months. Electrically treated 
petits poussins are ready for market at five weeks. It 
has also been found that if the food is reduced to two- 
thirds the normal quantity, the normal rate of growth 
can be maintained if the electric treatment is applied. 

One of the points which attracted most attention was 
the electric lighting of poultry houses. This is a 
subject which has not received much consideration in 
this country, though it is almost universal їп the 
poultry farming districts of America. The object is 
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to increase the hours of fceding during the winter 
months, experience having shown that there is a direct 
connection petween the hours of activity and egg pro- 
duction. = Although some farmers provide light trom 
5 a.m. till dawn and from dusk till, say, 7 or 8 p.m., 
it has been found that almost equally good results are 
obtained by what the Americans call the “evening 
lunch ° method, i.e., the birds are only lighted tor 
an hour or so in the evening, usually about 9 p.m. 
There is a definite gain of trom 10 to 25 per cent. in 
the winter egg preducticn due to electric lighting. The 
current consumption is very small and is repaid by an 
increase of one egg per bird per year. One forty 
watt metal filament lamp provided with a correctly 
designed and fitted reflector 15 sutlicient to illuminate фо 
to go laying hens. The maximum demand is one k.w. 
per 1,000 birds. To secure the best results scientifically 
correct illumination is required, not mere lighting. The 
light intensity should be about 0.8 to I з-с =. 
By the use of automatic time switches (which resemble 
alarm clocks in principle), the light is switched on and 
off at the correct time each day without any trauble 
or attention. _ 

Other matters dealt with in the paper included electric 
power applications and electric water pumping systems, 
which give the isolated farm all the advantages of a 
city water supply. 

The cnxestion of small electricity generating plants 
for pouitry farmers was considered, and the disad- 
vantage of 32 volt and so volt circuits was emphasised. 
The author advocated bare overhead outside mains 
joined (by special connectors of his own design) to 
the interior wiring which should preferably be twin or 
triple conductors, insulated by toughened rubber or 
similar compound such as '' maconite.’’ То meet the 
requirements of the farmer a new system of electric 
light fittings has been developed by Mr. R. Borlasc 
Matthews. 

The question of capital outlay for the electrical equip- 
ment, a point upon which very little has been written, 
was dealt with very clearly. The cost was shown to 
be much less than for oil engines, while the capital 
expended cn equipping a poultry farm electrically will 
produce an additional return of зо рег cent. to 50 per 
cent. per annum—a matter well worth consideration. 

A demonstration was given of the Auto-Countancy 
system of account-keeping, which Mr. R. Borlase Mat- 
thews has developed and uses on his own farm. This 
system, which follows the double-entry principle, and 
conforms to the requirements of the most modern methods 
of accountancy, enables accurate and up-to-date ledger 
accounts to be kept and at the same time provides a 
series of detailed cost accounts. ‘This is all accom- 
plished without the aid of skilled clerks and with an 
expenditure of time amounting to only a few minutes 
daily. The system is preferably worked by the aid ol 
an electrically operated book-keeping machine adapted 
by the author from the familiar cash register of the 
shopkeeper. Although somewhat costly, they can be 
purchased for a sum not exceeding one year's salary 
of a good clerk. It is possible, however, to work the 
svstem without the aid of a machine at all 

The conclusion arrived at by the author—and it is 
amply borne out by the details given in the paper—is 
that comparatively little capital expenditure is requircd 
on the part of any poultry farmer to secure to himself 
permanent advantage in low labour costs, improved 


results and comfortable living—if he spends his толеу 
on suitable electrical equipment. Naturally, in à 
development so new to this country competent advic 
should be sought before making any cutlay, but if this 
is obtained the poultry farmer can proceed witb the 
certainty of increased profits, 


A NEW G.E.C. SWITCH AND SWITCH WITH 
FUSES. 


шера herewith belong to the 


The switches 


“D.B. Junior” series, recently introduced by the 
G.E.C. for house-service and similar uses. ‘ D.B. 
Jurior " switches are rated at 10-15 amps., at 250 


Fic. 1.—'' D.B. Junior "" SWITCH. 


volts, and are extremely neat and compact. They ar 
of the double break pattern, the contacts being 
separated by porcelain walls. A strong die-cast side- 
operating handle interlocked with the cover actuates а 


19.15, 


SWITCH 


КІС. 2. 
JUNIOR "' 


WITH I USES. 


metal coupling bar, from which the contact arms are 
insulated by compressed mica. Embracing contacts 
the subject of a registered design, are embodied 17 
these switches. The iron cases are provided wit 
earthing screws. 
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In the switch (X 6453), sce Fig. 1, the cable entry 
is at the top. A conduit box can, however, be supplied 
when required. In the switch with fuses (Y 3010), see 
Fig. 2, standard cut-out interiors are utilised, and the 
top of the case is reinforced, and has two holes tapped 
iin. electric thread, and fitted with wood brushes. 
Where a single entry on other than standard tapping 
is required, a conduit box can be attached. 


— eee 


Questions and Answers by Practical Men. 


RULES. 

QUESTIONS : We invife our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of 
sufficient interest to our readers will either be replied to under '* Answers to Corre- 
epondents " or replies will фе invited from our readers. One shilling will be paid 
for the question which we select for competitive replies їп this column. 

ANSWERS: A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 58. for the one we select as second best. [n judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, tf, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
the return of their manuscripls, if unaccepted, should enclose slumped addressed 
enrelope. 

Write on one side of the paper only, and tf diagrams are sent, draw them ona 
separate sheet of paper attached to the manuscript. Competitors may adopt a 
“nom de plume," but, both tn the case of questions and answers, the competitor's 
real name and address must be sent with the manuscript as a guarantee of good faith 
No correspondence will be entered into with regard to successful replies. T'he Editor's 
decinion is final. 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
пт competitors who win the first or second pri:e the most limes during the next twelve 
months. 

The words ** Questions and Answers" or '* Q" and ''* A” should be placed at 
the top left-hand corner of all letters intended for this column. 


QUESTION No. 145. 

Given a cable a certain distance in length, can you please 
give me a correct method of locating a fault to earth on 
this cable? I am told that it is possible for an expert teste: 
to locate a fault within one foot of the actual fault.— 
TESTER. 

QutEsTION No. 146. 


I wish to fit an earth plate outside a large workshop to 
connect all metallic fittings, etc., to it. The object is that 
Home Office Regulations shall be conformed with as far 
as possible. 1 would appreciate details from your readers 
as to the best type of earth to fit.—]JOINTER. 


(Keplies to Questions 145 and 146 must be received not later 
than August 26, 1922.) 


Answers to Questions. 
QUESTION NO. 139. 


Can any reader give me details of a leakage indicator, 
or device, which will enable me to determine the exact 
circuit upon which a fault develops? Mv plant is 440 volts, 
$phase, so cyeles, stepped down through transformers for 
ighting,—'* H. H. COSGROVE.” 


REPLIES TO QUESTION Мо. 130. 


The first prize (10s.) has been awarded to "Pilot " for 
the following reply :— | 

l am afraid that Mr. Cosgrove is going to have consider- 
able dificultv, to say nothing of expense, if he desires to 
fit leakage indicators which will determine the exact circuit 
upon which a fault develops. The only reliable method is 
to fit Merz.Price gear, and this, of course, means a very large 
number of current transformers and an intricate network 
of pilot cables. 

Apart from Merz-Price gear, it cannot be said that any 
overload or reverse current svstem is reliable. This is clear 
When it is considered that Mr. Cosgrove desires an indi- 
calor to point to, and, I presume, interrupt the supply to 
any faulty circuit. Thus the leakage current will have to 
flow through several overload and reverse current relays 
in series. ‘This, despite the fact that the different overload 
relars may be adjusted for different time intervals, they 
would all tend to operate simultaneously. 

Again, reverse current relavs are very erratic in action, 
they depend upon a potential coil as well as a current coil 
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and, as a voltage on a svstem necessarily drops when a 
fault occurs, it is not uncommon to find that the reverse 
current relays have failed to operate. Further, the design 
of reverse current relays is often such that they will operate 
as an overload relay without a reversal in direction of the 
flow of power if the voltage has dropped to à low figure, and 
this means that the relavs will operate upon healthy sections 
where no fault has developed. 

I am afraid that, apart from Merz-Price gear, Mr. Cos- 
grove will have to fit the ordinary leakage indicator. These 
determine the state of the insulation of a system. They are 
really electrostatic voltmeters connected between cach line 
wire and earth. When connected to high tension circuits, 
condensers are connected in series with the voltmeters so 
that no part of the instruments is directly connected. to the 
hissh-tension line. 


For three-phase svstems, three voltmeters are used. The 
Moving systems of the three are connected together and 
earthed as shown in the sketch. When the insulation be- 
tween one wire and earth deteriorates, the 1саКане increases 
and the voltage between that main and earth automatically 
falls. This will be shown on the indicator. | 

lhis system will not indicate the exact circuit a fault is 
on. If, however, the indicator is closely watched, as soon 
a» the fault appears the supply should be shut down and 
a megger connected between the main bus bars and earth. 
Then, if the feeder breakers are removed one by ‘one, the 
fault will be located in the smallest possible time.—‘‘ Piror."' 


The second prize (5s.) has been awarded to “M.M.” for 
the following reply :—- 

There are several forms of leakage indicators for alter- 
nating current circuits on the market. These depend for 
their action on the drop in potential of that main on which 
is the fault. Such readings, however, are not generally 
very reliable. In practice the capacity currents have to be 
taken into consideration and these currents may be suffi- 
ciently large to give an appreciable reading unless the fault 
is very bad. This is due to the fact that the leakage 
current effect, together with the effect by capacity current, 
may make very little difference to the drop noted when main 
was їп a satisfactory condition. 

Thus, generally speaking, the larger the network with its 
proportionally greater capacity, the less reliability is to be 
placed on any such readings obtained. 

Perhaps the best practice is to note the readings given 
by mains when they are in a presumably good condition and 
watch for апу changes that take place in the three readings. 
Anv alteration should give an idea as regards the fault and 
on which phase it is situated. 

The “ Merz-Price " system is particularly suitable for in- 
dicating the particular circuit upon which the fault has 
developed. 

As to actual position of a fault, that is best found by 
"bridge," that is by what is usually called the ‘Loop 
method.” —“ М.М.” i 
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THE APPLICATION OF HEYLAND'S DIAGRAM 


FOR TESTING INDUCTION MOTORS. 

As is well-known, the application of the circle diagram 
affords a valuable and convenient method of studying 
the various characteristics of an induction motor, from 
which data dealing with its performance under different 
operating conditions can be easily obtained. 

As this method is generally considered the most 
accurate for determining the complete performance 
of an induction motor, the following example showing 
the results of actual tests obtained with the aid of 
Heyland's diagram may prove of interest to readers 
of this Journal. 

Before dealing with the application of Heyland's 
diagram, reference will be made to a few facts dealing 
with the theory of the induction motor, and also the 
graphical construction by which these facts arc 
represented, and from which the construction of the 
circle diagram as used in practice has been developed. 

It should be stated that graphical construction chiefly 
represents the magnitude and phase relation of the 
magnetic fluxes in a motor, which may be considered as 
follows. 

The total flux due to the primary current is composed 
of three separate fluxes, viz. (a) primary or working 
flux, (b) stator leakage flux, and (c) rotor leakage flux. 

Primary or Working Flux.—The total working flux 
is the resultant of the stator flux due to the primary 
current, and the flux caused by the induced current 
set up in the rotor winding. That portion of the 
primary current which produces this working flux is 
known as the magnetising current, and is the resultant 
of the primary and secondary currents. 

The total working flux is due to the resultant of the 
vector difference of the impressed voltage per phase and 
the C.R. drop in the stator winding ; one component 
of this flux corresponds to the reactance volts in the 
primary and is only interlinked with this winding. 

Stator Leakage Flux.—The stator leakage flux is the 
other component of the primary flux, and represents 
the difference between thc total working flux and that 
-duc to the primary reactance voltage. 

It represents that part of the total flux which does not 
enter the stator, but passes from tooth to tooth, and 
although it does not affect the rotor conductors it 
exists as a self-induction in the windings. 

Rotor Leakage Flux.—The secondary or rotor leakage 
flux represents that part of the flux sct up in the rotor 
core which does not enter the stator. 

It gencrates a back c.m.f. in the rotor windings and 
tends to demagncetise the stator, causing an increase 
in the stator currcnt. 

When a motor is running, the stator and rotor lcakage 
increase with the load, but when the primary winding 
is excited with the rotor stationary and on open circuit, 
there will be no current in the rotor winding, and 
consequently no rotor or leakage flux, in which case the 
primary current will only give rise to a stator flux and 
leakage. | 

Flux Diagrams.—The magnitude and phase relation 
of the above fluxes may be graphically represented by 
the diagram in Fig. 1, which, however, does not take 
into account the primary resistance and secondary 
leakage. 

Let OV represent the voltage applied to the primary 


winding. Then OV, equals the back e.m.f. generated 
in this winding, which will be equal in magnitude but 
in direct opposition as regards its phase. 

The total primary flux which produces this back 
c.m.f. is represented by OP, до degrees in advance 
of OV.. 


Fic. І. 


Let OC represent tne primary current lagging behind 
the applicd voltage OV by the angle Q, and as the 
leakage flux is produced by the primary current, it 
will be in phase with and proportional to OC and 
represented by OL. 

The secondary flux is the vector difference of the 
primary and leakage fluxes, and is given by PL. 

As an e.m.f. always lags go degrees behind the flux 
producing it, the induced e.m.f. in the secondary is 
represented by LS, which is at right angles to LP; LS 
also represents the phase of the secondary current, 
as the magnetic leakage in the secondary is assumed to 
be negligible. | 

The magnetising current taken by the motor is the 
vector difference of the primary and secondary currents, 
and is in phase with the secondary flux, which is 
represented by OC, drawn parallel to LP. 

Upon the lines SP and OS as bases, two semicircles 
may be drawn: the large one, PLS, will represent 
the conditions ex'sting when a motor is so overloaded 
that its rotor is held stationary, and SC,O will represent 
the conditions when the motor is running light. 

When a motor is running light the leakage flux may 
be considered negligible, in which case the secondary 
flux will be equal to the primary flux, and the primary 
current will then be OS. 

On the other hand, when a motor has the normal 
voltage applicd to the primary winding and its rotor 
is held stationary, the secondary flux will entirely 
disappear, and the leakage flux will then have the same 
value as the primary flux. 

Under these conditions the point L will move round 
the semicircle to point P, the primary current being 
in this case represented by OP. 

It follows, therefore, that the diameter OP represent: 
the primary current taken by a motor having a resis- 
tanccless secondary which is held stationary, and is 
determined by the reactance of the primary and 
secondary windings. 

The terminal voltage under these conditions would 
be the sum of the reactance volts in both windings. 

The above considerations indicate that the con- 
struction of the circle diagram requires a knowledge о! 
the magnetising current taken by a motor, апа also the 
short-circuit current due to its inductance or rcactance 
when the rotor is held stationary. 
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The primary current taken by an induction motor 
consists of an “ energy ” and an inductive component. 
The energy component represents that part of the 
primary current which is in phase with the terminal 
voltage. It represents true energy and varies with 
the output of the motor. 


The inductive component represents the wattless 
or idle part of the primary current, and lags 9o degrees 
behind the terminal voltage. 


This inductive component depends upon the 
magnetising current taken by the motor, and also upon 
its magnetic leakage ; it performs no useful work and 
is constant at all loads, but gives rise to a lagging current 
which affects the power factor. 


Although the current taken by a motor when running 
light is generally considered to represent its magnetising 
current, this latter is slightly less than the no load 
current, which also includes that spent in overcoming 
the hysteresis and eddy current losses. 

If a motor is run light and readings of watts and 
input current are taken at normal voltage, the mag- 
netising current can be calculated as follows :— 


Apparent Input 


= И (energy component)? --(Inductive component)? 
.". Inductive component 


=з / (apparent input)'— (energy component)? 
.'. Magnetising current 
= ý (total current)?— (energy current)’ 


h t= Real watts 
where energy current —r 1 volts 

As the difference between the “no load"' current and 
the magnetising current is generally not more than 
2 per cent., the stator current input to the motor running 
light is taken to represent the magnetising current. 

The magnetising current will then be obtained by 
running the motor light, at its normal voltage and 
frequency, and taking readings of current and watts, 
from which the “ no load " power factor may be calcu- 
lated. 

The short circuit test is carried out by locking the 
rotor and taking readings of stator current, watts and 
volts. | 


When the capacity of the motor is not too large to | 


allow the current to be measured, and the motor is not 
liable to be overheated, this test should be conducted 
at normal voltage. 

In cases where it is necessary to use a low voltage, the 
value of the current and watts at the normal volts can 
be calculated, as the current would be proportional to 
and the watts vary as the square of the voltage. 

The stator resistance should also be measured to 
enable the voltage drop in the primary winding to be 
calculated. 

The complete circle diagram as constructed from 
data obtained from the above tests will assume the form 
of that shown in Fig. 2, which, although developed 
from the diagram in Fig. r, differs from it in having 
been corrected to allow for all losses in the motor. 

Referring to Fig. 2:— 

OV is the voltage at motor terminals. 

OC, is the primary “ no load " current, consisting 
of a magnetising component ОСу, and the energy com- 
ponent C, Cs. 
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The short-circuit, or locked current, is represented 
by ОСІ, and the semi-circle described from the centre К 
on base line OB must pass through the points C, and Cg. 


ке 
Fic. 2. 


This represents the circle of input, and all lines drawn 
from the point O to the arc of this circle will represent 
the primary input current, which may have any value 
between the no-load current OC, and the locked current 
ОСІ. 


TABLE J. 
| | | 
„Ё = = р e | +; 
a5] $. | ЕБ e. | $E] £ $2 єз | 8 
#| & | ES | gu | di | ÉS | eB  5F | SE) б 
— = M . = = © be e 
BE) Ši j ÈA ee | ee | <5 R8 RE RR ia 
100 | 73.75 | 90.8 | 66.6 | 55.25 | 75.0 | 83.0 |4040| 719 | 10.0 
90.0 | 66.3 | 90.3 | 59.8 | 80.4 | 76.0 | 84.3 | 363.0| 729 | 88 
80.0 | 590 | 90.0 | 531 | 45.4 | 77.0 | 85.5 |3940] 736| 8.0 
70.5 | 61.8 | 89.3 | 46.3 | 40.0 | 77.2 | 86.3 | 283.0| 743| 71 
60.0 | 44.2 | 87.75 | 38.9 | 33.9 | 76.7 | 87.1 ‘236. | 755| 5.6 
50.0 | 36.8 85.0 31.3 27.3 74.5 87.2 !188.0| 764 | 4.5 
40.0 | 29.5 | 80.0 | 23.6 | 20.8 | 69.0 | 86.25 | 138.0| 774 | 3.25 
30.0 | 22.1 | 65.3 | 14.5 | 12.35 | 55.8 | 85.3 | 830| 783| 2.13 
29.0 | 16.2 | 10.8 тб. == ias — | — | 76| 0.5 


Rogers on Heyland's Diagram. 
(To be continued.) 


THE NEW COUNTY HALL. 


Waycoop Otis LIFTS. 


In addition to the lifts referred to in the issue of 
Electricity for the 11st inst., there are five main 
passenger lifts, manufactured and supplied by Way- 
good-Otis, Ltd., of 54-5, Fetter Lane, E.C.4. Of these 
lifts, two are arranged to carry a load of 42 cwt. at 
a speed of 250ft. per min., and travelling a height of 
106 ft. The cars are about 7 ft. зіп. by 7 ft. тіп. 
by 7ft. 6in. high. The other three lifts can carry 
24cwt. at 250 ft. per min., cars measuring 5 ft. 3 in. 
by 5 ft. біп. by 7 ft. біп. high. 


_-—— 


Change of  Address.—Messrs. Wallis-Jones & Dent, Con- 
sulting Engineers (Reginald J. Wallis- Jones, O.B.E., M.Inst.C.E., 
M.I.E.E.) have removed their office from 23, Old Queen Street, 
S.W.1. to 50, Queen Anne's Gate, Westminster, S.W.1. (i.e. 
their pre-war address). Telephone 8070 Victoria. 
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INTERNATIONAL RADIO AND WIRELESS 
EXHIBITION AND CONFERENCE. 


Among the attractions at the above, referred to in 
our last issue, it is proposed to hold each day an 
informal convention, where the difficulties encountered 
in the formation of organisation and running of wire- 
less clubs or societies, as well as the various wireless 
problems, may be discussed. 

The management is prepared to arrange special 
railway facilities for the officers and members of these 
clubs, or where this is impossible to defray 333 per 
cent. of the railway fare of any secretary of a wireless 
society. 


USEFUL MOTOR FORMULA. 

An appropriate formula for the current consumption 
of direct current motors is :—Amperes per horsc- 
power = 74,600 — (Voltage х per cent efficiency). 
Assuming an efficicncy of 80%. the amperes per horse- 
power equal :—At rro volts, 8.5 amps.; at 220 volts, 
4.25 amps.; at 440 volts, 2.125 amps.; and at 500 
volts, 1.86 amps. When starting under full-load, the 
current per horse-power will probably be from 2 to 2.5 
times the value given by the above formula. 

In the case of three-phase motors, the current per 
phase is given by the formula :—-Current per phase per 
horsepower = 43,000 + (Voltage x percentage efficiency 
x power factor), the power factor being expressed as 
a fraction, (n £ per cent). Again assuming a motor 
efficiency of 80 pand taking the power factor to be o.8, 
which is a reasonable average value for an industrial 
establishment in which the induction motors are not 
too powerful for their work, we have that the current 
per phase per horsepower is :—At rro volts, 6.1 amps.; 
at 190 volts, 3.55 amps; at 220 volts,3.05 amps.; at 380 
volts, 1.77 amps.: and at 500 volts, 1.34 amps. when 
starting under full-load the current values will be from 
2 to 2.5 times those given by the formula. 

The formule given can be used to calculate the 
current. per horsepower corresponding {о апу voltage, 
efficiency, and power factor, but the values worked 
out cover the conditions encountered in the чыл 
of industrial installations. 


— - – ———— 


Beviews of Books, &c. 


[Books noticed in this column will be sent from ELEC 
TRICITY Office to any part of the world, for the published 
price, plus ten per cent. for postage (minimum 2d.), and 
orders will be appreciated.) 


B.S.S. Spec. No. 96—1922.  PARALLEL-SIDED CARBON 
Brusues кок D.C. CowuMUTATOR MACHINES. as, 2d. post 
free.—After a great deal of consideration by the Committee 
responsible for its preparation, it was decided to standardise 
only sizes of brushes for D.C. machines in the first instance. 
This Specification is divided into two sections referring to 
carbon and metal carbon brushes and compressed unburnt 
graphite brushes respectively, for which nominal dimensions 
and permissible tolerances are specified. 

Tuk Home Rapio: How to МАКЕ AND Use Ir. By 
A. H. Verrill. 108 pp. 61 Figs. (Harper; 3s. 6d.). As 
the author is ** not at all sure that a complete ignorance 
of the inner workings of the apparatus is not a distinct 


advantage " we are not surprised that he “has purposely 


avoided all technical terms and dissertations on the functions 
and reasons for various appliances and has aimed merely 
to make his directions and explanations as short, plain апо 
simple as possible, with purely diagrammatic figures to illus 
trate the subjects treated." ‘There is, however, a brief 
introduction to the principles of wireless, and, in general, 
it may be said that the notes on the use of the various 
components and the instructions for making and using 
complete receiving sets contain useful points. The 
really enthusiastic, intelligent amateur can hardly be satis- 
lied with it, but if he purchases several books on the sub- 
ject this one could, with advantage, be included. It should 
also be remembered that this book, being American, deais 


with a state of allairs which does not exactly oL tain over 
here. 


THE JOURNAL or THE [INSTITUTE OF METALS. Volume 
XNVII. Cloth. Pp. viii. 021, with xxxv, Plates апд 
many Figs. Edited by G. Shaw Scott, M.Sc. Inst. of 
Metals, 36-38, Victoria Street, S.W.1. — 31s. 6d. пет). — 
Practical problems reluting to the corrosion, protection and 
season cracking of condenser tubes, failure of ' alumi- 
nium " alloys, gold bullion assay, recrystallisation of 
cupro-nickel znd other metals, alloys of aluminium and 
zinc, and the nickel-silvers are usefully discussed in the 
first 300 pages of the latest volume of "Proceedings of the 
Institute of Metals. They are preceded by ап address 
which constitutes a very thoughtful inaugural contribution 
bv the new President of the Institute——Mr. Leonard Sum- 
ner—who discusses the value of the Institute from the 
manufacturer's point of view, and urges the need for the 
members of the non-ferrous metal industries to support its 
work. The volume concludes with an invaluable ab- 
stracts section containing many hundreds of concise sum- 
maries of metallurgical papers that have been published in 
all parts of the world during the past few months. The 
-omprehensive nature of this portion of the work will be 
realised from the fact that the mere list of names of 
papers abstracted covers eleven pages. This multum-in- 
parvo of metallurgical information, added to the preceding 
full articles—the whole being made wonderfully ezsv to 
refer to by means of a very full index—gives a volume 
of such scientific value and practical importance that it 
deserves a place on the bookshelf of every metallurgist and 
engineer—for the enginer of to-day cannot know too much 
about the non-ferrous metals that he emplovs in his work. 


BCILDERS, PLUMBERS AND DECORATORS’ PocKET Book. 
By A. 5. Jennings. 224 pp. Ilustrated. (Tofts. 5s. net.) 
--In many cases it is necessary, or at least desirable, 
that the electrical engineer or electrician. should have some 
knowledge of building construction, plumbing and decorat- 
ing, and this pocket book, which is a companion to the 
successful Painters’ pocket book, can be recommended. ]t 
contains such a varied collection of notes and formula in 
all phases of the building, plumbing and decorating art 
that we cannot easily criticise it for omissions. On the 
other hand, in the words of the title page, at really is 
‘Ca handy guide for every day use." Even the multiplica- 
tion table up to 60 X бо, the table of discounts, interest 
tables, are handy, while with the aid of the index informa. 
tion on all kinds of біску and subtle, to the uninitiated 27 
any rate, items can be turned up. А very useful feature toe 
is the long illustrated glossary of terms. We should not be 
at all surprised if the publishers experience a large demand. 


NEW BOOKS PUBLISHED. 


" Filtration.” By T. R. Wollaston.. Cr. 8 vo, 102 pp., зо fiz-. 
25. 6d. net. 

“Experiments with the Slide-Wire Bridge." By David 
Robertson, D.Sc., M.LE.E. Cr. 4 to, 84 pp., 42 figs. 3s. net. 
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NOTES ON RAILLESS ELECTRIC TRACTION.* 


Bv E. M. MuNRo. 


An examination of the characteristics of the railless 
car yields some interesting results. In the following 
notes it is proposed to traverse the subject by an 
analysis of the principles involved with some data put 
together for this purpose, and brief reference will be 
made to types of cars already constructed and in daily 
service from which the particulars here given have been 
obtained. Certain data relating to tramcars and petrol 
omnibuses have necessarily been included. to show 
where the railless car stands. 

CAPACTEY. 

The number of seats in a mechanically propelled road 
car is limited by the axle loads permitted and the width 
and length of bodies allowable. 

Table I. sets out the particulars of typical cars com- 
pared with similar data in respect of other forms of 
passenger vehicles with the object of fixing the position 
of the railless car in the scale of capacities. These cars 
represent types which are in daily service maintaining 
regular schedules. 


TABLE Т. 
RAILLESS. 
Tvrr or Car. | Wricur Uxt api v. | No, oF Sr Ars. 7 
= Е | Ton. cw. qr. | 
Single-decked Car . | 4 10 о 28 
T s - 5 3 O 30 
" PR Se 4 o о 2 
si Ww yr 4 I5 О 2 
Sing sle-decked | Car—. Av erage ss a — 355 lb. per seat. 
Double- Ade ked Car. 4 6 16 о | 51 
is E -— 7 8 O 5I 
on ee ° 2| 7 4 Oo 59 
Double-decked Car-—-Average .. € 297 Ib. per vat. 
TRAMCAR. 
ngle-decked Car ..| 14 8 о 30 
Single- decke d Car .. = i 590 Ib. . per seat. 
foods: decked Car. 13 14 2 | TTA 
- ET - 10 19 I | 53.60 
е IO 160 2 58.60 
- I3 5 3 72-74 
уз : es I4 S O 74-70 
T Я 4 14 2 78 
pe Ы 13 I4 2 62 
T wat 15 15 о 62 
Double-dee ked Car-—. Av erage 2 i 440 Ib. per seat 
PETROL Омхін Us, 
Single-decked ‘Bus. 4 6 о 24 
vi "T is 5 10 о 28 
Double-decked 'Bus |. 4 17 t 34 
By x T 4 10 o 57 
on ee | 4 17 I 1 37 
„ә 4 17 3 3: 
Petrol Omnibus—Aver age А 290.910. per scat. 


(double-decked)—. Vv erage 


250; 4 lb. per scat. 


oD 315 


From Table I. it will be seen that the double-decked 
petrol omnibus has the lightest weight per passenger 
sat of any type of vehicle considered. This is in \ part 


Abstract of paper read at the Congress of the Tramways: and 
Livht Railways Assoc lation at. Bournemouth, 
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due to the inclusion of the latest form of omnibus 
designed for service in the metropolitan area. Towhat 
extent the form of construction used in the design of 
the bodies of such vehicles could be generally. applied 
in other services is not here under consideration. 
Hitherto it has been deemed expedient to have bodies 
built to a scantling somewhere between this and the 
tramcar body for railless services over provincial roads ; 
the difference is, however, not great, amd it is of 
interest to have this example included from a purely 
structural point of view. 

As to capacities, we can see that the railless car has 
increased from 28 to 59 seats, at which figure it must 
stand if the s-ton axle load is to be the maximum 
pending colis of further developments in design with 
the object of reducing proportion of total load per axle. 

Table Il. gives certain data by means of which the 
approximate cost of energy per passenger mile can be 
ascertained. 


TABLE IT. 


di ead Cost of Cost of 


Energy Passengers |. 7^. ‚| Average | 
Type of Cac. per carricd per и | Speed nep per 
i55 Seats, 7 iss : 
Railless s.d. ..| 1.00 каи. II! 1.54. 8.0 . 136d. 
„ dd. ..| 1.60 Kw. 20 2.494. ЗО ‚1254. 
Tramear 2.00 KWH. 24 3.0d. 7.5 ‚1254. 
Petrol “Bus . 
(pe trol) ‚ЛОО gals. 13 4-350, 8.0 335d. 


The above results are averaged from a number of 
examples and types examined for this purpose. 

Column 2— Railless.- -It will be seen that the energy 
consumption rcpresents an expenditure of about 190 to 
195 watt hours per ton mile, which includes line losses. 
The actual energy consumed at the car should not ex- 
ceed 150 watt hours per ton mile on good average road 
surface, and with the improved bearings now being 
incorporated in the latest designs it is not expected 
that more than 140 will be recorded on the car if line 
volts are well up and the number of stops per mile are 
not excessive. 

Column 3.—For the purpose of comparison the 
number of passengers was arrived at in the following 
way. The number of passengers picked up per mile 
was taken from the records of a large tramway under- 
taking, and the average length of journey per passenger 
assumed to be a little over two miles. This worked 
out at about 38 per cent. of the seating capacity of the 

car, the same percentage being also used for the other 
types of car. 

Column 4.— Similarly for comparative results the 
same rate of charge for electric energy has been taken 
in each case, viz., 14d. per kw.h. 

Column 5.—The average speeds, including all stops, 
are those actually operated upon the systems from 
which most of these particulars were taken. 

Column 6 gives the results for which this table was 
constructed, and will no doubt fairly represent the com- 
parative expenditure of energy per passenger mile upon 
any average route. 

As regards the data given for petrol omnibuses, these 
figures have been obtained from one of the largest 
municipal omnibus services in the country, but do not 


include апу reference 10 the omnibus services in. the 


4бо 


metropolitan area, which operate under conditions not 
elsewhere existing. 

From the foregoing it can be seen that the railless 
car Carries its passengers at about the same cost for 
energy as the tramcar, and much less than the petrol 
`аг, and that its capacity has reached the point where 
it can in this respect be considered in connection with 
all but the densest traific, also that the average speed 
Is a quite satisfactory feature. 

It is, of course, not possible to find a common 
denominator for these different vehicles, therefore 
average examples have been selected from the preceding 
tables for Table II., and it is certain that the features 
disclosed would exist in some degree on any system 
where comparisons could be made. | 

Thus the raillss car is an economic high-speed 
vehicle of adequate capacity, and the cost of installation 
and operation is, as we shall see, lower than for other 
forms of road traction within the limits of its economic 
application. 

(To be continued). 


. Various Items. 
N.E. Midlands Electricity District.—Thc Local Inquiry is 


fixed for October 17th. It will be held in the Town Hall, 
Shefhicld. 
Greece.— The industrial and economic situation is fully 


treated to April, 1922, in a D.O.T. Report by Mr. E. C. D. 
Rawlings, just issued by Н.М. Stationery Office. The price is 
25. net; by post 2s. 14d. 

Niagara.— Two of the five of the Ontario Government's new 
60,000 h.p. hydro-electric units at Niagara Falls are now 
completed. When finished the Queenstown - Chippawa 
development will be the largest single hydro-electric power 
plant in the world. 

Clifden Wireless Station Recaptured.— The wireless station 
at Clifden, County Galway, burned down a few weeks ago by the 
Irregulars of the Irish Republican Army, has been recaptured 
after a fight of about half an hour. The receiver and other 
portions of essential plant were destroved by the Irregulars and 
the building partially burned down, 

Stepney.—The gross profit realised during the year ended 
March 315% last on the Electricity Supply Undertaking amounted 
to /88,330, which is over 8} per cent. on the averaged capital 
expenditure, and over 12} percent. on the balance of outstanding 
loans. After meeting loan interest and repayment, and taking 
into account sundry smaller items also chargeable against the 
gross profit, the net profit amounts to /28,388. This result of 
the year's working is very satisfactory and reflects credit on Mr. 
Wm. C. P. Tapper, the engineer and manager, 

Broadcasting.—It is announced that until the British Broad- 
casting Company is registered, and the Board of that Company 
has been appointed, no authoritative statement, in so far as the 
Broadcasting Companv is concerned, can be made with regard to 
the future of Broadcasting. The Memorandum and Articles of 
Association of the Company are in course of preparation, and ав 
soon as these are approved, the Company will be registered, and 
the Board appointed. Thereafter a full statement will be issued. 
It is not anticipated that many days will elapse before all the 
formalities are complete and a start made with the service. 

Electric Sewage Plant.—Daniel Adamson & Co., Ltd., of 
Dukinfield, near Manchester, have received an order for one of 
their latest patent electrically-driven crude sewage lifting plants 
for Messrs. Cropper’s new factory at Thatcham, Berks. The 
design of this installation is of special interest in that the motor- 
driven compressors deliver the air direct into the sewage ejectors. 
The inventors claim that the absence of any air storage receiver 
with its inseparable leakage losses is a tremendous factor, for it 
means no unnecessary compressed air will be used, and in- 
cidentally the horse power of the motors, and the consumption 
of current is reduced 50 per cent. Мг, УУ. €. Fasdale, F.I.S.E., 
M.S.E., M.R.S.E., of 1, Victoria Street, Westminstei, S.W.1, is 
the Consulting Engincer to the Scheme. 
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Chile.— The State Railways are requiring tenders by šp 
tember r4th for electrical plant for the San Rosendo station, 


 Abherayron and Electric Light.—In an application ог ү 
discharge in bankruptcy of Mr. T. Eric Richare, electric engine 
it was stated that his business prospects were now good ast 
was going to supply Aberayron with electric light. The debt: 
had paid 5s. rod. in the / on liabilities of £3,065. The applicatic. 
was granted, subject to two years’ suspension. 

The trish Telegraphic and Telephone Services.—:ítr ^ 
siderable delay, the direct telegraphic service between Dui 
end Belfast has been restored and also between Dublin г! | 
Limerick. The greater part of South Kerry is still isolated i. "^ 
likely to be for some time and all Cork county is isolate. 
telephonic communication between Dublin, Belfast, Limenc. 
l'ipperarv, Drogheda and Navan has been restored, but at алу · 
moment the service of both may be cut. 

Wireless Typewriter.— ^n American invention, the “ Teletvje, 
which may be termed a wireless typewriter or a wireless " tape | 
machin?, for the messages are sent out on an ordinary {уте 
writer keyboard without any preliminary ‘ punching” of 4 
paper tape, and emerge automatically at their destination on 
long typewritten slips, is on trial at the British P.O. Forty-five 
words a minute can be sent and received. The principal feature 
of the invention is the displacement of the dot-and-dash of the 
Morse code by ordinary alphabetical signals. Ву this mean- 
: wireless ” can be made as nearly as possible secret, for it 5 
impossible for ordinary receiving stations to pick up teletvy 
messages, By an ingenious arrangement of five bars under- 
reath the keyboard the operator has 120 different codes at hs - 
disposal, and by а similar arrangement at the receiving station 
the coded messages arc automatically decoded as they come in, 

The teletype is being demonstrated by the Murray Printing 
1 clegraph Systems, 55, Goswell Road, E.C.1. For broadcasting 
Instructions or information, for example, from a head office to 
its various branches, or from the Admiralty to the Fleet, the 
teletype seems specially fitted. It is used on U.S. Navy Dept. 
aeroplanes. 


Trade Notes, 


. Henry Wiggin and Co., Ltd., Birmingham are announcing con- 
siderable reductions in the prices of thei: well-known “ Ferry S 
resistance wires and “ Glowrav," “ Redrav ” and “ Brightray 5 
nickel chromes for cooking ‘ard heating apparatus. Ther 
wires are of course British made ard details can be obtained from 
the sole selling agents for the United Kingdom, Lioncl Robinson 
and Co., 3, Staple Inn, Holborn, W.C.1. (Phone Holborn 0324. 

No. 2 of the series of G.E.C. ‘ Reasons Why ” post cards 
features " Economic" B.C. lamp holders. These holders, while 
rot so massive in construction as the “ Excel” pattern, hase 
stamped brass mctal parts of ample proportion for all дегег! 
requirements. The interiors аге of vitreous porcelain are 
where cord-grips are provided, these are of the same squat 
pattern as fitted to “ Excel” holders. The shade rings аге" 
the “ Ideal " {уре and are fitted with two car-pieces to facilitate 
removal. 
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SOME NOTES ON POWER FACTOR CORRECTION. 


Ву G. W. SrUBBINGS, A.M.I.E.E. 


The writer of this article recently had the privilege of 
contributing to this journal a short paper in which he 
endeavoured to explain, without mathematical symbols, 
the meaning of power factor in an alternating current 
circuit, and also the necessity for an idle or wattless 
current for producing a magnetic field in alternating 
current motors in which this field was not produced by 
extraneous means. It was also pointed out that the 
matter of power factor is one of vital interest to the 
user of electric power at the present time, in that 
wattless current which was till recently supplied without 
charge is now, in many supply undertakings, charged for 
in the same way as, although at a lower rate than, power- 
delivering current. 

The power factor of a supply can be kept high, or 
even raised to unity, either by the use of special motors 
with a high inherent power factor, or by the use of 
devices additional to the ordinary induction motors 
which correct the low power factor. Special motors, or 
power factor correcting devices, increase the capital cost 
of a power installation, but where a penalising tariff 
15 in force it is usually found that the increased capital 
charges are more than counterbalanced by the decreased 
cost of electricity supply, and even where no formal tarifi 
I5 1n operation for penalising low power factor it is 
probable that the supply authority would quote a lower 

Sure to a consumer who proposed to keep his power 
factor high than to the ordinary power consumer. 

The most commonly used motors with an inherently 

igh power factor are the synchronous polyphase motor 
and the commutator single phase motor. The writer 
Proposes to deal only with the first type of motor in the 
Present article. 
fhe synchronous motor is practically an alternator 
Which delivers instead of absorbing mechanical power, 
and its working magnetic field is proved by direct 
Сштеп{ from a separate exciter or from other sources. 
It is a fundamental property of such a machine that it 
must run at precisely the same speed as the alternator 


that drivesit. The machines are held in step by electrical 
action which has exactly the same effect as a mechanical 
spring coupling. If extra load is put on the motor 
tending to slow it up, the rotating member will merely 
slip back through a small angle corresponding to the 
extension of the spring in the analogous coupling, 
but will remain in step. If for any reason, such as exces- 
sive overload, the speed of the motor drops below that of 
synchronism with that of the supply alternator the motor 
will stop, because the alternations of thecurrent in its 
armature no longer correspond with the alternation of 
the magnetism caused by the rotation. If such a motor 
15 running it possesses the important property that the 
power factor of the current it draws from the mains can 
be varied between wide limits by altering the strength of 
the D.C. field. 

To understand how this takes place it is instructive 
to consider the simple case of a D.C. shunt motor. Ifthe 
field of such a motor be altered —weakened, for instance — 
its back e.m.f. will diminish and it will tend to take a 
larger current. This tendency will, however, be resisted 
by an increase in the speed of the motor, which will 
restore the back e.m.f.to its original value. If the field 
be strengthened, the motor, as is well known, will slow 
up in order to keep the back e.m.f. at the normal value. 
Suppose that when the field were strengthened, the 
original speed of the motor were maintained the 
machine would cease to function as a motor and would 
return current to the mains. 

Returning to the synchronous motor, consider such 
a machine running light. Its back e.m f. will be slightly 
less than that of the supply, the difference sufficing to 
drive the current through the armature. If now the 
field exciting current is increased the back e.m.f. will 
be increased to a value exceeding that of the supply. 
for the speed of the machine cannot alter! What then 
is the effect of this excess voltage? It cannot return 
power to the mains because there is no mechanical 
power to drive the machine. The actual effect is that 
not only is the current driven through its own armature 
by tnis excess voltage, but that current is driven back 
into the mains, which current must necessarily be a 
wattless one. Thesynchronous motor therefore, instead 
of requiring wattless current, can actually supply it, 
whilst drawing power current for its own use. If, there- 
fore, on a consumer's circuit there were working two 
motors of similar output, the one a synchronous and the 
other an induction motor, it would be possible and 
practicable to neutralise the wattless current drawn 
from the mains into the induction motor by an opposing 
wattless current delivered into the mains by the syn- 
chronous machine, thereby raising the power factor of 
the consumer's supply to unity. 

The difficulty attaching to the use of synchronous 
motors, which has till recent times largely impeded their 
extended use, has been that of starting. Till the motor. 
runs up to speed it can develop no useful torque as а 
synchronous motor, and the only torque available for 
starting purposes was that obtained by starting the 
machine as an induction motor. As the motor was not 
built as an induction machine, the torque so obtained 
was very poor and the starting current excessively 
large. Oflate years motors have been available which 
are designed with both induction and synchronous 
characteristics, such motors often being called synchro- 
nous induction motors. These motors are similar in 
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general appearance to an induction motor, and have 
wound rotors. Used with a starting rotor resistance 
they develop a powerful starting torque. When the 
maximum speed as an induction motor is attained the 
rotor is switched on to a D.C. exciter, and a D.C. field is 
thereby produced. The effect of the D.C. field is to 
cause the motor to accelerate and to reach synchronous 
speed, when it remains running in step with the supply. 
By adjustment of the D.C. excitation the motor can be 
made to supply the wattless magnetising current of 
other induction motors on the same circuit, and so to 
raise the overall power factor to unity. 

The most important of the various devices external 
to a motor which will raise the power factor of supply 
to the motor is the electrostatic condenser. A condenser 
consists primarily of two sheets of a conducting material 
separated by a sheet of insulating material. If the two 
conductors are connected to a D.C. voltage a momentary 
current will flow, the amount of electricity passing 
depending upon the voltage and upon the area of the 
plates and the thickness of the insulation. This amount 
of electricity is known as the charge in the condenser. 
If a condenser is connected to an alternating voltage it 
will be alternately charged, discharged and charged in 
the opposite direction ; the amount of charge in the 
condenser following the alternations of the voltage. The 
rate of which electricity is leaving the condenser will 
therefore be the same as the rate at which the voltage 
is diminishing. But the rate at which the charge is 
diminishing and electricity is leaving the condenser is 
the current flowing out of it, and it will be clear, as the 
result of a little thought, that this current will be greatest 
1 of a cycle after the maximum voltage, for the voltage 
commences to diminish when the maximum value 15 
reached. It follows, therefore, that a condenser delivers 
a current into the circuit which is 4 of a cycle after the 
voltage. Such a current is the one required for the 
production of alternating magnetic fields. It thus 
follows that a condenser, connected in parallel with a 
motor requiring a wattless current, will actually supply 
this current and raise the power factor to unity if the 
size of the condenser be correctly proportioncd. 

Condensers for power factor correction are in exten- 
sive use. The conducting plates and the insulating 
separator are formed of ordinary paper on which a 
highly calendered metallic covering has been formed. 
The metallised paper is formed into rolls, and the 
condenser, so made of a number of such rolls, is immersed 
in oil contained in a tank similar to those used for 
transformers. Such condensers are made suitable for 
use up to 600 volts, are thoroughly reliable, and have 
an efficiency of 99.5 per cent. 

The amount of electricity which passes into a conden- 
ser for a given voltage depends upon a quantity known 
as its capacity. The usual unit is the micro-farad, 
which represents a condenser one millionth of the 
capacity of one that would receive a charge of one 
ampere second by the application of І volt. The 
alternating current pr into a condenser is given by 
the formula ғ 27fKV x 10$ where К is the 
capacity in micro- кз 

In conclusion it may be instructive to work out an 
actual example of the calculation of the size of a con- 
denser for a specific case of power factor correction. 
Suppose it be required that the power factor of the 
supply to a three phase motor developing 50 h.p. at an 
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efficiency of 80 per cent. be raised from 0.8 to 0.95, the 


voltage being 400 and the supply frequency 50. The 
calculation is as follows. 
Output of motor = 50 x 746 watts. 
Input to motor = 50 X 740 _ КОО 
0.8 
Input per phase = 40.6 
p р phase ies = 15.5 i 
otar voltage E 
p T — 239 volts. 
Current per phase 19900 N = 83.7 amps 


400 X 0.8 
Wattless current per phase 
at 0.8 power factor = 
837 X V1 —0o.8 = 83.7 х.б = 50.2 amps. 
Wattless current per phase 
ato.95 power factor = 
83.7 x Ут —0.95* = 83.7 X31 = 
Wattless current per phase to be | 
supplicd by condenser = 50.2 — 25.9 


25.9 amps: 


= 24.3 amps. 


Current supplied by condenser = 27 {KV x 107° 
. Р | 
Capacity, A, per phase = Sg OE OOOO 
27 fV 314 X 400 


| 


Ig4 micro farads. 
There will therefore be required three condensers, each 


suitable for 239 volts, each of 194 m.f. capacity, the 
three condensers being connected in star. 


CERCI RIFICATION OF THE 
RAILWAY. 


S.E. AND C. 


As a result of the protracted proceedings ai the 
Inquiry held by the Electricity Commissioners on Max 
30 and subsequent days on the application bw the 
S. E. and C. Railway Company for consent to construct 
a generating station to supply power to the lines they 
are about to electrify, it is now announced Ьу the 
Commissioners that negotiations should be entered 
into between the railway company and the West Kent 
E.S. Company and the County of London E.S. Com- 
pany for a supply. Both of these companies offered 
to supply and, together with other interests, were heard 
by the Commissioners, who, in their detailed report 
recently issued, point out that they cannot refuse con- 
sent if it has been proved to their satisfaction that the 
authorised undertakers are or will be in a position to 
gicv such a supply. As they are satisfied that '* there 
is an authorised undertaker who will be in a position to 
give the railway company a supply by the date when 
the electrification of the lines is expected to be com- 
plete, viz., on or before June 30th, 1925, they state 
that :— 

"There are certain factors to which it is essential 
that the Commissioners should have regard in the 
public interest. These factors are as follows :— 


с 


(a) The evidence given by experienced ra ах 
engineers to the E.P. Supply Committee of the 
В.О.Т. (1917-18) as to the advantages of combin- 
ing the supply to railways, tramways and other 
а of consumers (Са. 9062, page 9). 

“ (b) The general attitude of the Rly. Com ies 
represented at the Inquiry into the London and 
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Home Counties Electricity District in 1921, which 
was that if a sufficient supply could be afforded 
in time by a Joint Authority or other authorised 
undertaker at a cost not exceeding that at which 
the Rly. Companies could themselves generate, the 
Rlys. would avail themselves of it. 


‘The L.B. and S.C. Rly. Coy., one of the future 
group to which the S. E. and C. Rly. Coy will belong, 
has purchased its supply from an authorised under- 
taker for many years past, and evidence was tendered 
to the Commissioners by the witness for that Rly. Coy. 
that the supplv ' had been perfectly satisfactory from 
an outside source.’ ' 

'* Moreover, the evidence showed that there would 
be a substantial saving in capital expenditure from the 
adoption of a combined source of supply. 

'* If the Rly. Coy. purchase their supply from such 
an outside source they will be relieved from capital 
outlay to the extent of over one million pounds. 

“In view of the foregoing circumstances, the Com- 
missioners, having considered the matter from all points 
of view, have concluded that it would be no disadvan- 
tage to the Rly. Coy. and would be a gain to the public 
interests concerned if the Rly. Coy. were to take their 
supply from an outside source. 

'* The evidence of the Rly. Coy. at the Inquiry was 
to the effect that they were prepared to consider taking 
a supply from an outside source, subject to satisfactory 
guarantees as to cost, reliability of supply and time 
of delivery. The Commissioners are strongly of 
the view that the Rly. Coy. ought to carry this matter 
further by entering into immediate negotiations with 
the authorised undertakers and discussing the actual 
terms of a firm contract, including a guarantee to 
indemnify the Rly. Coy. in the event of the authorised 
undertaker failing to give the supply by the required 
time. 

" The Commissioners fully realise the urgency of 
the matter from the point of view of the early com- 
mencement of the electrification scheme, but they are 
of opinion that, having regard to the important in- 
terests involved, the parties should be given a further 
opportunity of conferring together in order to arrange 
a mutually acceptable contract. 
have therefore determined to postpone their decision 
to enable this to be done. 

_“* The Commissioners are of opinion that : the nego- 
tiations are conducted in a spirit of mutual good will 


the terms of such a contract can be adjusted without 
undue delay.” 


—— ——— 


Answers to Correspondents. 


W. A: ELTON (Ferryhill).—We regret we cannot give you 
details concerning your motor. If you forward to us a 
diagram of connections we will endeavour to assist you. 
Referring to the speed of induction motors, it may be 
said the factors which govern these are the number of 
pairs of poles and the frequency of the supply. Some induc- 
tion motors are manufactured in such a manner that altera. 
tions to external connections will vary the number of poles, 
and so a variation in speed is obtained. However, the 
machine cannot possibly run at unity power factor since 
there is no apparatus as induction regulators, synchronous 
condensers or phase advancers. 


Н. A. К. (Amsterdam).—The system of Tighting vou refer 
to is known as third brush regulation. This system 
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guarantees a constant voltage at high engine speeds, as 
well as at low speeds. This subject is fully dealt with in 
the “ Practical Electrician's Pocket Book ° in the section 
dealing with ** The Maintenance of Motor-Car Electrical 
Equipment." This section was written for the Pocket 
Book by Mr, С, Sylvester, A.M.E.E.E., Mr. Sylvester is 
also the author of ''Coil Ignition for Motor-cars,’’ 115. 
post free from this office. 


NOTES ON RAILLESS ELECTRIC TRACTION.* 


Bv E. M. Munro. 


(Continued from page 460.) 
CosT OF INSTALLATION. 

So far the railless lines in actual operation have been 
constructed upon routes and for services which have 
not warranted the expenditure of the capital sums 
necessary for a tramway, and for that reason it 1s not 
possible to compare the effect of the great difference 
in capital cost between these two systems by a reference 
to the published figures for interest and sinking fund 
per car mile. To get an idea of what effect this 
difference would have on these figures one must have 
recourse to estimates based upon similar requirements. 
As yet the only instance of such a case is that of an 
important installation in this country where a route at 
present operated by tramways is to be equipped with 
railless, and a city service of four minutes’ headway is 
to be maintained. 

Here the published figures state that upon this 24- 
mile route the saving in capital cost is such that a loss 
of £3,000 per annum which would follow upon the 
reconstruction of the tramway track will be avoided, 
and, instead, a proft of £3,000 per annum Is estimated 
to be available by the adoption of railless. 

These notes are not intended to comment upon the 
actual cost of tramway track and overhead line equip- 
ment either for tramways or railless, but to illustrate 
the effect of the fundamental differences in construction 
between the two systems, also to introduce the state- 
ment that on less than a certain length of headway 
railless can operate more economically with its overhead 
line equipment than the petrol omnibus does without 
this expense. 

The location of the critical point where the advantage 
is neither to the tramcar or railless has been worked 
out by Mr. R. H. Wilkinson, the general manager of 
the Bradford Corporation Tramways, as follows :— 

(a) Between single-line tramway and railless it is 
in the neighbourhood of a three-minutes’ service. 

(b) With a two-minutes’ headway railless is more 
economical than a double-line tramway, but more 
costly than a single-line tramway. 

The point at which the railless car ceases to be more 
economical than the petrol omnibus in regular service 
has been variously estimated between 30 and 45 
minutes’ headway. Mr. C. J. Spencer contributed an 
article in which this was dealt with at the June, 1913, 
meeting of the Managers' Section of the Municipal 
Tramways Association, and at that time placed this 
point somewhat higher. 

At the present time the cost of materials and labour 
move so freely that an exact estimate could probably 


* Abstract of paper read at the Congress of the Tramways 
and Light Railways Association at Bournemouth. 
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only be made upon some specific set of conditions ; but 
the principle would stand, and no doubt determine the 
critical headway within the figures given. 

On these bases between the 3-minute and the 45- 
minute headway railless cars have the advantage in 
economy of operation’; on longer headways the petrol 
car, and on shorter headways the tramcar is more 
economical. 

The factors from which these results proceed are:— 


High average speed of railless cars and longer life 
as compared with the petrol omnibus. 

Saving of cost of track, notwithstanding increased 
cost of overhead line, as compared with the tramcar. 


OPERATING COSTS. 


Operating costs for railless cars as compared with 

petrol omnibuses are lower on account of : — 
High average speel; 
Smaller cost for power ; 
Relative simplicity of construction ; 
High overload capacity. 

If petrol costs 2s. per gallon, and six miles per 
gallon is the work it does, the railless car at 190 watt 
hours per ton mile costs 50 per cent. less with energy 
at 2d. per kw.h. 

The increase in average speed is due to higher 
acceleration and extra power available on grades and 
under overload conditions as compared with the petrol 
omnibus; and in the case of the tramcar the higher 
traveling speed owing to the absence of checks due 
to slower moving traífic encountered. 

The simplicity of construction lies in the employment 
of the electric motor as propelling agent, and the 
accompanying speed control, which is devoid of 
mechanical transmission of power, consisting as it does 
of simple mechanism for the regulation of the supply 
of current to the motors. For the rest, the chassis of 
a ralless car is no more complex that that of the 
petrol vehicle; recent designs indicate that the adapta- 
tion of the chassis perfected for petrol drive for use on 
railless cars is expected to cheapen the latter in vehicles 
up to a certain size. 

It may be of interest to state that in an actual 
ralless scheduie which is shortly to be operated the 
power to be taken by each car varies from 40 kw. to 
100 kw. on level and on maximum grade under full 
load conditions in order to maintain an average of 
8 miles per hour with seven stops per mile, the maxi- 
mum variation in rate of expenditure of energy under 
all conditions is from 25 kw. to roo kw.; 58.8 h.p. 
being the continuous rating of the motor equipment, 
84 b.h.p. is the power at one hour rating, but if this 
conventional measurement is reduced to continuous 
rating, the range of power is actually needed, for the 
performance of the vehicle is more easily compared 
with the range of power available from the internal 
combustion engine as a propelling agent. It is this 
natural range of power which enables railless cars to 
maintain a schedule speed not always possible with 
petrol omnibuses fitted with any commercial size of 
engine. 

The single motor chassis is a more recent product 
than that with the two-motor equipment. It does in 
a number of cases offer advantages over the more 
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economic series parallel control, chiefly owing to it: 
simplicity and lower cost, which becomes effective 
where the service does not call for many stops per 
mile. Other claims for superiority are put forward on 
its behalf, such as reduction in maintenance costs and 
convenience in readily obtaining spare parts at low 
costs, this single motor being easily mounted in anv 
good form of standardised petrol chassis, and, further, 
greater comfort in riding is claimed. In addffion, a 
longer life is assumed for the chassis by reason of the 
several parts composing it being the product of a long 
refining process by trial and error. 

From the mechanical point of view these advantages 
are beyond question if the chassis is used for the ser- 
vice it was designed to maintain. From the electrical 
side one or two matters must be taken into account ; 
e.g., the desirability of controlling the whole range of 
speed in one motor is not questioned where but few 
service stops are made, but if the stops are frequent it 
must be borne in mind that rheostatic losses are likely 
to be heavier, and, if the cost of energy is a considera- 
tion, it may be worth while to ascertain what the 
increase in energy consumption may be. 

The matter is this--series parallel control is econo- 
mical in current consumption from two points of view. 
With two motors the rheostatic losses are at least one- 
half the losses in a single motor. In regular service of 
average character the ordinary rheostatic losses with 
two-motors series parallel control amount to about 15 
per cent. of the total energy consumption on the car. 
If these losses are doubled the disadvantage of the 
single-motor system would be about 15 per cent. 
increase in energy consumption. In addition to this, it 
must be remembered that in traffic it is often necessary 
to run at half-speed with series-parallel control-motors 
in series. This is effected with but small reduction 
in motor efficiency due to the lower voltage drop across 
each motor; but with a single motor the half-speed 
must be got by inserting resistance in the motor circuit. 

For the same pull produced by the motor with plain 
rheostatic control of a single motor the input to the 
equipment is just the same whether the motor is run- 
ning at full speed or at half speed. If the efficiency at 
full speed is 8o per cent., at half speed it is only до per 
cent. 

Ralless cars requiring motors of more than до h.p. 
have not been constructed upon any of the well-known 
petrol passenger chassis designs, but have chassis 
specially designed for the transmission to wheels of 
powers not as yet usually employed on petrol chassis. 
Moreover, with the limited headroom from roadway to 
floor of car it is very doubtful if a single motor could 
be conveniently pot in. With the two-motor equip- 
ment mounted upon the chassis frame a convenientlv 
low floor is available; the straight drive to each rear 
wheel is effected, and the front of the car left clear 
for the standard front axle and steering gear. 

Whilst cars of moderate seating capacity will no 
doubt continue to be employed upon routes running 
through more or less thinly populated areas, cars with 
large seating capacity are being constructed to meet 
the anticipated extension of the field of railless opera- 
tion to more densely populated areas. 


(To be continued). 
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INCREASE THE WIREMAN'S EFFICIENCY, 
AVOID *NICKING"? THE CONDUCTOR, & 
REDUCE THE COST OF LABOUR 
————————pY USING— ——— 


GLOVER'S 


Strippin $ Tools for Wiremen 


(Patent No. 149739 /19.) 


P d 
EJ 


b 
2» 


For stripping lead 
sheathing 


For stripping 
5 rubber 
^ For strippin 

lead sheatheg 


RUBBER STRIPPER.—For stripping the insulation from taped and V.I.R. Lighting 
Circuit Wires, small sizes of Cabtyre Sheathed Cables and Motor 


ignition Wires, | | | 
at 4 / 6 each nett post free, 


COMBINED  STRIPPER.—For stripping the metal sheath, aiso the rubber 
insuiation from our standard 3/036" Single and Twin Glo-clad Wires. 


at 16 / 1 1 each nett post free. 


Orders can be executed from stock. 


W.T. GLOVER & Co., Ltd., ana Getic Makers Trafford Park, Manchester. 
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Have you had copies of 

our handsome new 

brochure and booklets? 

We will send them with 

pleasure if you mention 
this journal. 


"m, t Ere | 
ч YN ED 


A Private Residence. 
The Lighting and Heating installation for this 
house was carried out on the HENLEY Wiring 
System by Messrs, Malcom & Allen Ltd., 499, 
Eglinton Street, Glasgow, 


T will pay you as an Electrical Contractor to give earnest consideration to this well-tried system—the first of 
| its class. 

We spent some years of time and much money on investigation and experiment before we introduced it im 1011. 
| Since then it has been used in thousands of buildings with complete satisfaction. It has broken down old time 
| prejudice and has made a great name. The experience we have gained and embodied in the System cannot be 
assimilated by an imitator. To reach the standard of The Henley Wiring System he must have similar expe:ience. 
Thus you will be wise to use the System which has proved itself in buildings of every conceivable kind. 


W. T. HENLEY’S TELEGRAPH WORKS Co. Ltd, Blomfield St., London, E.C 2, 


MOTORS, А.С. & D.C. 
DYNAMOS. 
MOTOR GENERATORS. 


OSRAM, MAZDA, ROYAL EDISWAN, 
SIEMENS BRITANNIA, COSMOS, POPE, etc. 


~The Most COMPLETE STOCK in the TRADE 


consising of— 


Gasfilled Vacuum 
Candle Tubular 
Striplite Radiator 


Carbon Filament Battery, Etc. 
Also ROCK BOTTOM PRICES. for 


Ironclad Switch Gear Cables, Batteries, 
etc., etc. 


HEAD OFFICE Áf --& WORKS :— 


SAND PITS, BIRMINGHAM. 


“ HIGBRO," B'HAM. (CENTRAL 1648 BCH. EX.) 


ALL ORDERS RECEIVE PERSONAL 
AND PROMPT ATTENTION. 


E. DAWSON & Co, 10, Gray's Inn Road, 


Phone: HOLBORN 274. LONDON, W.C. 1. 
Also at LIVERPOOL, 13, North John Street. 


BRANCHES :— 
265, STRAND, LONDON,W.C.2. 


(CITY 5956.) 


5, YORK ST., MANCHESTER. 


(CITY 3713) 


84, ALBION STREET, LEEDS. 
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TO OUR READERS. 


ELECTRICITY is published every Friday, and, if ordered, is on sale 
ді the үре Railway Station Bookstalls and Newsagents on that 
day. 
as in the British Colonies and Abroad. 


Ы Questions to which an answer is required must be accompanied by a 
2d. stamp for reply. When considered of sutlicient interest, the 
answer will probably appear in the paper. 


The Editor does not hold himself responsible for opinions expressed 
by individual contributors, nor does he necessarily identify bimself 
with their views. 


New advertisements for the displayed columns and alterations to 
existing ones must reach the publishing office not later than the first 
post Tuesday morning, in order to be in time for the issue of the following 
Friday. This is important. Rate quoted on application. Subscrip- 
tion: 17s. 6d. а year, 98. half-year, 4s. €d. a quarter in advance, 
postage prepaid in the United Kingdom and abroad. 


All remittances payable to the Publishers, S. RENTELL AND CO., LTD., 
€-39, Maiden Lane, London, W.€.2. Telephone, No. 2460 Gerrard. 


Current Topics. 


The close study and practice of wireless telephony 
and telegraphy opens up an entirely new train of 
thoughi in the mind of those electri- 
Wireless and cal workers of the older school accus- 
Electrical tomed to consider electrical units and 
Characteristics. characteristics from the standpoint of 
Р ordinary direct or low frequency alter- 
nating current practice. With the very high frequen- 
cles involved in wireless, for example, capacity assumes 
a highly important influence, and condensers of the 
order of .ооот micro-farad replace the considerably 
higher capacities to which we are accustomed in ordin- 
ary telephone and telegraph practice. It is the same 
with inductance; apart from wircless, a few turns of 
copper wire would be considered to have negligible elec- 
tromagnetic inductive properties, but, in wireless prac- 
псе, those few turns, or even a single turn, possess a 
"gnificance equal to that of many thousands of ampere 
turns in ordinary electrical work. 


The individual who has commenced his career on 
Wireless without due reference to general electrical en- 
gineering must necessarily possess a clearer mind on 
these matters, and be in a better position to produce 
novel results, than the one who has graduated from a 
general electrical experience and taken up wireless in 
later life. Similarly, the layman or wireless amateur 
who dabbles in this fascinating science as a hobby is 
т а peculiarly favourable position so far as new dis- 
coveries are concerned. Не 15 not burdened with a 
surfeit of knowledge of electrical characteristics which 
do not apply to wireless practice. Every fresh develop- 
ment of electrical science and engineering opens up new 
lines of research, and it is increasingly apparent that 
specialisation should be the order of the day for the 
young electrical engineer and student. | 


oe ee 


„Та fact, I very much doubt the wisdom of our en- 
gineering universities attempting too general a syllabus 
Where the subject is electrical. The man who ultimately 
makes good is undoubtedly the one who specialises 
sufficiently early in life, before his brain becomes at- 
үл to а set series of ideas; and the best way of en- 
5 ing a clear field for the super-active brain is not to 

am it at the outset with a considerable amount of 

nowledge, useful no doubt, but calculated in subse- 
De development to befog the individual who has 
ш ely quitted the broad path of progress and selected 
Specialised and narrow route belonging to one parti- 


has a very larga sale throughout the United Kingdom, as well 


cular branch. I have only lately been casually digging 
into the deeper principles of wireless, and, in spite of 
many years of general electrical experience; find it ex- 
tremely difficult to reconcile the new ideas prompted 
by wireless development with the older principles of 
electrical engineering ; hence these remarks, which may 
assist some of the younger generation towards a 
decision. 2 


By the time these lines are in print, September will 
have commenced, and the longer winter nights be well 
in sight. One looks back to the pass- 


Overhaul ing of summer with regret, but the 
Lighting season just passing has been such an 
Systems. indifferent one in regard to weather 


that we shall not perhaps miss it so 
much as the record summer of 1921. · Be that as it 
may now is the time thoroughly to overhaul lighting 
installations in readiness for the autumn and winter 
nights. All lamps should be thoroughly cleaned, and 
blackened globes replaced. Reflectors and shades, 
also, call for their share of attention if the best results 
are to be obtained. It is really extraordinary the 
neglect which one sees cn all sides in regard to proper 
maintenance of lighting fittings and fixtures. The rates 
for electrical energy, although they have fallen to some 
extent, are still high bv comparison with pre-war, and 
it should be borne in mind that every unit consumed 
by a dirty or blackened lamp spells so much waste or 
energy usclessly dissipated without yielding a propor- 
tionate illumination. 


It is false economy, too, to retain old carbon filament 
globes in service. Many hundreds are still to be seen 
emulating red-hot hairpins in out-of-the-way premises 
and odd corners even of modern establishments. The 
fragility of the incandescent gas mantle ensures a 
general replacement at more or less irregular intervals, 
seeing that when a mantle does collapse, or get acci- 
dentally broken, it fails to yield sufficient light, and 
thus compels renewal. The incandescent globe, on 
the other hand, will sometimes outlast many scasons 
of continuous service without actually burning out, 
whilst the decrease in its illuminating efficiency 1s so 
gradual as to remain unnoticed. It would pay enter- 
prising contractors periodically to visit, or perhaps cir- 
cularise, their clients on the subject of lamp renewals. 
A few plain statements of fact with some comparative 
cost figures by way of example should appeal to the 
economically minded consumer, and prompt h'm to a 
much-needed overhaul. 


There should be quite a profitable side-lne for some 
contractors in undertaking such periodical overhauls of 
lightingr installations, and, apart from the sale of lamps, 
the charges need not be unduly high, as it takes very 
little time to inspect all the fittings in an average subur- 
ban residence and do what is necessary, even if the 
actual cleaning and polishing of washable shades and 
reflectors be included in the services rendered. Judg- 
ing by the number of people engaged upon the trade, 
window cleaning is a fairly lucrative calling, and my 
suggestion if acted upon should provide electrical con- 
tractors with a profitable side-line in addition to finding 
employment for spare wiremen and assistants during 
periods of slackness. 
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A third report has now been issued by the Depart- 
mental Committee on Lighting in Factories and Work- 
shops, originally set up in 1913. It 


Factory deals with the problem of adequate 
Lighting. lighting which has already been re- 
commended for different industrial 

processes. The Committee, however, find that it is 


impossible to specify any one standard of illumination 
of general application. The enforcement of legal 
minima of illumination cannot therefore be recom- 
mended at present, but a specification of minimum stan- 
dards should be issued as recommended practice. Two 
elaborate schedules are given for '' fine work,” need- 
ing three foot candles, and “© very fine work,” needing 
five foot candles. The general standard of lighting in 
progressive factories has risen, and is still rising. 


The question of mixed lighting (partly artificial and 
partly daylight) was also considered, and experiments 
carried out. No conclusive results were obtained, but 
the tests made by button-hole makers were interesting. 
The effect of direct lighting tests was that of being 
‘shut in." It was due, according to one who took 
part, to the extraordinary contrast between the dark 
surroundings and the bright patch on the work. ‘his 
gave a sort of '* imprisoned hypnotised feeling," which 
was very trying. The surrounding darkness acted like 
a ‘‘ nagging foreman.” It is noteworthy that the 
workers felt more played out after the full artificial 
period than after the mixed lighting period, when the 
light was direct. Semi-direct lighting gave better 
results. It is evident from the report that much still 
remains to be done in the matter of perfecting illumina- 


tion for industrial processes. 
ELEKTRON. 


THE APPLICATION OF HEYLAND’S DIAGRAM 
FOR TESTING INDUCTION MOTORS. 


(Continued from page 457.) 

If one particular value OC of the primary current be 
considered, this consists of the magnetising component 
ОС», an energy component CE and a leakage component 
LC,; the other component CC, serves to balance the 
secondary current. 

The ordinate CE represents the real horse-power 
developed by the motor for the primary current OC, 
and would also represent the torque and brake-horse- 
power developed, if no losses occurred in the motor. 


These losses consist of :— 


(a) Magnetising losses in primary and secondary. 

(b) Primary copper loss. 

(c) Loss due to friction and windage. 

(d) Loss due to slip, which includes the copper loss 
in the secondary. 


The no-load loss includes the first three quantities 
which remain constant at all loads, with the exception 
of the primary copper loss which varies as the square of 
the primary current. 

The rotor iron loss also varies slightly with the load, 
being proportional to the slip, due to the fact that an 
increase in the latter would cause an increase in the 
frequency of the rotor currents. 
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the line CG drawn parallel to the base OB and at a 
distance above it equal to the ordinate C,C,. 

The line Cl, B is divided into two parts representing 
the CR drop in the primary and secondary windings, 


СІ, P being the primary drop measured to the same scal: 


as OV. 

The semicircle drawn through the points C,, P, B will 
represent the secondary input or circle of torque, the 
torque developed being proportional to the ordinates v: 
points lying on this circle, no load losses being neglected. 

The circle of output will be less than the circle of 
torque by an amount corresponding to the CR агер 
in the secondary winding, it will, therefore, be repre- 
sented by the circle C2, H,B, to which the line C7, B isa 
tangent at point В. 

If a line Cl, 5 be drawn, making an angle В, Cl, S equal 
to the angle В, С, P, this line will represent roo per cent. 
slip to some definite scale, as Cl is the locked point and, 
therefore, corresponds to zero speed. 

This construction completes Heyland's circle diagram, 
which can be used to determine the values of apparent 
real апа brake-horse-powers, power factor, efficiency 
and slip, corresponding to any particular value of 
primary current ; it follows, therefore, that the com- 
plete performance of a motor can be determined, with 
the exception of its temperature rise. 

The application of the circle diagram for determining 
the performance of a 40 horse-power three-phase 550 volt 
6 pole induction motor will serve as an example, which 
may be considered as follows. 

This machine had a wound secondary, and a syn- 
chronous speed of 800 r.p.m., and the results of tests 
giving the necessary data for the construction of the 
circle diagram are given below. 

Running Saturation Tests.—This test gave the following 
“no-load " readings :— 


Terminal voltage = 550. 
Current = 22 total ampères. 
Real watts = 1317.5 
Apparent watts = 550 X22 =12,100. 
Power factor 1317.5 
at no-load = 12 190; XIOO =10.8 per cent. 


Locked Saturation Test—The primary current at 550 
volts with the rotor locked =377.5 total ampéres. 


Real kilowatts = IOI 
г. Power factor . IOIXI,000x100 0/ 
3775x550 +7 / 


Resistance Test.—The stator resistance after being 
corrected for standard temperature had a mean valuc of 
0.447 ohm between terminals. 

As the total resistance of a three-phase winding is 
equal to half the resistance between terminals, then 
0-147 

2 


Primary resistance = —**4 =.2235 ohm. 


Having obtained the necessary data, the circle dia- 
grain is constructed in the following manner, reference 
being made to Fig. 3. 

From point A at the extremity of the base line 4H 
erect the perpendicular AV, to represent the direction 
of the voltage applicd to the motor terminals. 

If AV is divided into тоо equal parts it may be taken 
to represent the scale of power factor, and the arc VE 
described with A as centre, and AV as radius, will 


The no-load loss is represented on the diagram by | represent the power factor quadrant. 
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The no-load and locked current vectors А,СО and 
AG are set off to the appended scale, at definite angles, 
corresponding to their respective power factors of 10.8 per 
cent. and 48.7 per cent. ; these are represented on the 
power factor quadrant by the ordinates of their inter- 
secting points O and L. 
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The semicircle described from centre D, and passing 
through the points C,OG and Н, will then represent the 
input circle, on the arc of which all vectors representing 
the primary current will terminate, 


Next draw the line GH, and set off the part GP to 
represent the ohmic drop in the primary winding, the 
length GP being calculated as follows. 

The primary ohmic drop with the rotor locked 1s 
given by 377.5 Х.2235 =84.4 volts. 

The base line 4H may be taken to represent the 
normal terminal voltage to the same scale as AV, and 
will, therefore, be equal to 175.6 divisions. 


The ohmic drop can then be set off to this scale, in 
which case the length GP is given by 


1735544 = 26.95 or 27 divisions. 


If the part GP is set off equal to 27 divisions of the scale 
AV, then the semicircle described from centre K and 
passing through the points C,P and H willrepresent the 
circle of Torque. 

The circle of output has for its tangent the line GH 
at point Н, and its centre Ку will be the point of interscc- 
tion of a perpendicular to GH, with a line passing through 
the centres D and K of the input and torque circles 
respectively. 


The construction for the slip consists in setting off 


an angle SGH equal to the angle HCP, then the line 
GS will represent 100 per cent. slip, as G is the locked 
point and therefore corresponds to zero speed. 
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The line SO,SB is drawn parallel to GS at any con- 
venient distance from it, to enable small values of slip 
to be read off on a large scale, this completing the con- 
struction of the diagram. 


(To be continued). 
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FIG. 3. 


Financial.-—Thc directors of Fuller's United Electric Works, 
Ltd., of Woodland Works (formerly of Bow), Chadwell Heath, 
London, E., regret to state that consequent upon the continued 
trade depression it has becom:e necessary to take steps for a re- 
organisation of capital. They have, therefore, consulted Sir 
Arthur Whinney, who is engaged upon a scheme which will be 
submitted to a mceting to be held at the earliest possible date, 
and in order to protect the valuable goodwill the business will be 
carried on, any necessary supplies being paid for in cash. 


Trade Reports.—In the D. О. T. report on Czecho-Slovakia, 
dated May, 1022, Mr. R. H. Bruce Lockart points out that the 
work of consolidation in this new republic has made 
solid and substantial progress during the year. The report is 
most interesting, as this country being a manufacturing one, 
and being now on a sound foundation,is experiencing similar 
troubles to those to which we in Britain are exposed as a result 
chiefly of the uncertain Europeen political situation and the 
demora'ied exchanges. In his report on the Netherlands 
East Indies, Mr. H. A. N. Bluett deals with the conditions pre- 
vailing during the two years ending March 3r, 1922. Trade 
was at a standstill but the economic position of the country is 
sound. As has been usual for this period the tale is a dismal 
one here as elsewhere. The prices of the reports are Is. 4d. and 
25. 8d., post free, respectively. 
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SOME ENGINEERING NOTES ON THE NEW 
GREENFORD FACTORY OF J. LYONS AND CO,, 
LTD. 


Travellers on the G.W. Rly. from London via Green- 
ford have for some years been interested in the erection 
of several large factory buildings on an. extensive site 
near the station. These buildings are excellent 
examples of modern food factories, incorporating the 
latest and most approved ideas in efficiency, cleanliness 
and hygiene, and, although the site is not yet covered, 
the buildings erected to date occupy ап area of 353,704 
feet super, while there are three miles of sidings, 


Fic. 1.—REFRIGERATING MACHINERY, AIR COMPRESSORS 
SOFTENING PLANT. 


a dock to accommodate seven barges at one time, and 
excellent roads and motor lorry accommodation, etc. 
Some general engineering notes on these factories, 
belonging to the well-known universal caterers, J. 
Lyons and Co., Ltd., may, therefore, prove of interest. 

The buildings occupy 11,000,000 cub. ft., and com- 
prise boiler house with floor area 19,926 sq. ft., trans- 
former house with floor area 1,288 sq. ft., mess room, 
printing block, offices, cycle shed, tea block, cocoa 
block, confectionery block, toffee block, chocolate 
block, salvage section and solvent store. 

Electric motors installed tota] approximately 2,000 
h.p., and are supplied at 415 volts, 3-phase, 50 cycles, 
transformed froin energy supplied by the Uxbridge and 
District Co. at 20,000 volts, from which supply a 
four-wire lighting distribution at 230 volts is also 
arranged. 

Electrical plant and fittings have beer. supplied by 
various firms, including the Electric Construction, Co., 
Ltd., Brittain’s Electric Motor Ca., Ltd., the Metro- 
politan-Vickers Electrical Co., Ltd., Geo, Ellison, the 
Chloride Electrical Storage Co., Ltd., and the General 
Electric Co., Ltd., while ‘‘ Railodok "" electric trucks 
were supplied by G. D. Peters and Co., Ltd. 

The factory is self-contained in all respects as regards 
water supply, sewage disposal, etc., and is interesting 
also as regards the quantity of steam required for 
various purposes, refrigerating plant, etc., as will 
appear from the following :— 

WATER SUPPLY. 

This is obtained from two 1o-in. dia. boreholes 

approximately 400 ft. deep, the water being raised by 


an electrical and a steam-driven compressor set sup 
plied by C. Isler and Co The electrically-driven air- 
lift pumping plant is capable of raising 10,000 to 
12,000 gallons per hour on a lift of 100 ft. below surface 
and 30ft. above. It comprises one vertical enclosed 
type forced-lubricated air-compressor, driven by a 45 
h.p. motor at 965 r.p.m. The capacity of the com- 
pressor is 200 cub. ft. of air per min. at Ioolb. per 
sq. in., at 350 r.p.m.. The engine driving the vertical 
stetam-driven air-compressor works at 120 lb. pressure. 
the capacity in this case being 150 cub. ft. of air per 
min. 

The water is delivered from the above plant to a 


p 
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reinforced concrete reservoir (built under the machine 
shop) of 100,000 gallons capacity, being pumped from 
there to a water tower by means of two 4-in. medium 
turbine pumps, having a capacity of 8,000 gallons per 
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Fans, FEED PUMP AND HEATER ON PLATFORMS. 


hour against a head of 105 ft., direct coupled to 15! 
h.p. protected type electric motors, the discharge being 
so arranged as to be able to pump either to the tower 
or direct into the service mains. 
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WATER TOWER. 


This is built of reinforced concrete, with height to 
underside of storage tank 73 ft. 6in., the tank having a 
capacity of 70,000 gallons. There are two 8-in. dia. 
outlets, one drawing from the bottom of tank and 
having two 6-in. connections for the fire hydrant mains 
supplying the site. These mains are also coupled to 
a motor-driven high-lift turbine pump, capable of 


delivering 650 gallons per min. against a head ot 230 ft. 
As this pump is provided as a secondary hydrant 
supply, it is arranged to take its water from the canal 
entering the tower, thereby avoiding contaminating the 
supply of service water. 


Fig 3.—LoapinG TABLE FOR ELECTRIC TRUCK FROM 
CONVEYOR. 


The other 8-in. outlet from tower has two 6-in. 
dia. connections for service supply mains. This outlet 
is fitted with a vertical trumpet pipe inside the tower, 
the mouth of which is at such a height as to ensure a 


Fic. 4.—'' Rattopok " Evectric TRUCK. READY TO 
TRANSPORT LOADED TABLE. 


supply of 20,000 gallons of water being kept in reserve 
for the emergency hydrants. 
BOILERS. 


The boiler-house has been arranged to suit 12 boilers. 
Four are at present under steam and two in course о! 
erection, The boilers are of the Babcock and Wilcox 


patent water-tube steel cased type, set in batteries of 


two boilers, oil fired, and fitted with Green’s 
economisers of 120 tubes, each boiler having a heating 
surface of 1,827 sq. ft. and an evaparation of 6,000 lb. 
of e per hour, with feed from economisers at 
205°F. 

Each boiler is fitted with B. and W. patent integral 
super-heater, capable of adding 50 per cent. to 60 per 
cent. of superheat to steam generated by the boiler. 


Oir FUEL. 


There are two steel storage tanks, 18 ft. dia. and 
18 ft. high, each having a capacity of 100 tons. Supply 
to these tanks can be taken either from a barge, rail- 
way wagon or road wagon, the oil being pumped from 
the wagons direct to the storage tanks. 

Supply from these tanks is coupled to a duplex Weit 
pump, size 5 in. by 44 in. by 2 in., which delivers to a 
500 gallon storage tank, under which is being fitted a 
patent oil consumption meter. (А similar meter is 
installed at Cadby Hall, giving excellent results, it 
being found to work to 4 per cent. degree of accuracy.) 

A '' White ” patent low-pressure mechanical oil fuel 
burning equipment is installed, comprised of two 
heaters capable of handling the heaviest fuel oil, each 
опе large enough to supply the maximum requirement 
of the boilers, thereby keeping one as a stand-by. There 
is also comprised in the equipment one duplex 
suction filter and one duplex :delivery filter, and two 
special oil fuel pumps, one of which is used for taking 
the oil from the wagons to the storage tanks, the cther 
being a reserve either for the above purpose or for 
supplying the boilers. The main supply for the boilers 
is a Hele-Shaw pump, which takes its supply from the 
oil recorder tank and discharges through the heater of 
the ‘‘ White " equipment to the boilers. This pump 
is so arranged that it maintains a uniform pressure 
irrespective of how many burners are in use, and is the 
means therefore of obtaining the steady conditions so 
necessary for burning fuel oil under economic condi- 
tions. The evaporation of water per lb. of oil under 
normal working conditions is 15 lb. from and at 
aT d. 

INDUCED DRAFT PLANT. 


This comprises two 8о in. dia. Sirocco cased fans, 
each coupled direct to a Bellis and Morcom steam 
engine of 65 b.h.p., running at 365 r.p.m., and capable 
of maintaining a pressure of 2 in. water column. The 
exhaust steam from fan engines, pumps, etc., passes 
through to a Holden and Brookes high-velocity exhaust 
steam-feed water heater, horizontal pattern, having a 
heating surface of 410 sq. ft., the heater being capable 
of raising 18,000 lb. of water per hour from 80°F. 
to 170° Е. when supplied with 4,500 lb. exhaust 
steam per hour. A duplicate heater is provided, so that 
cleaning operations may take place without loss ot 
thermal efficiency. 

The heaters are so arranged that either can be used 
or the exhaust steam can be passed direct to atmos- 
phere. The exhaust main before entering the heaters is 
fitted with an oil separator, which extracts any oil from 
the steam. 

STEAM MAINS. 


A 12 in. bore steam ring is installed at the rear of the 
boilers and divided into sections by two stop valves, 
these sections having a connection from each boiler. 
There is also a cross distributing connection between 
these from which the main leads to the factory are 
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taken. This enables repairs to be made under running | hands, with an estimated daily flow on an average ot 
conditions. Two 6 in. steam mains convey the steam | ten gallons per head. The disposal works have been 


from the ring main through a long underground pipe 
duct to a distributing header. Two large expanding 
bends are fitted in each line. 

The length of each 6 in. main from ring to header 
Is 360 ft. A 6 in. branch from the header supplies 
steam to the tea block; a 4 in. branch supplies the 
cocoa department; and a 6 in. supplies the chocolate 
department, at a distance of 560 ft. from steam header, 
four expansion joints being inserted in this line. Inter- 
mediate branches are taken from the last-named main 
to supply steam for the toffee and confectionery blocks. 
All these mains carry the full boiler pressure—i.e., 
160 lb. per sq. in.—the pressure only being reduced on 
entering the various departments. The above steam 
pipes, condense, brine, and gas mains are all carried 
along a specially constructed pipe duct s ft. 6 in. wide 
and 8 ft. high. 

CONDENSE. 


Condense water from the chocolate bl5ck is collected 
in two storage tanks, from which it is pyumped up to a 
6 in. cast iron main, this being the only condense which 
has to be lifted, all other runs being so arranged that 
the condensate returns by gravity to the main condense 
tanks in the boiler house; the length of the 6 in. con- 
dense main is approximately 800 ft. This deals only 
with the chocolate, toffee and confectionery department, 
a separate main being installed to handle condensate 
for the cocoa and tea departments. 

The tanks are 4 ft. 6 in. dia. by 11 ft. long, arranged 
so that make-up supply is obtained from a '* Permutit ” 
water-softening plant of the pressure type, having a 
capacity of 10,000 lb. per ten hours. The condense 
tanks are coupled to a 6 in. by 5 in. by 12 in. Weir 
duplex pump, which discharges to a storage tank con- 
nected to a Lea recorder, capable of recording up to 
25,000 lb. pcr hour. The supply tank of this recorder 
is coupled to 6 in. by 84 in. Weir duplex pumps, which 
discharge through the feed water heater and econo- 
misers to the boilers. 

Each boiler is fitted with a Cope feed water rogu- 
lator, and the feed pump is automatically controlled bs 
а Crosby regulator. 


REFRIGFRATING PLANT. 

Two No. 12a horizontal СО» machines by J. and E. 
Hall, Ltd., are at present installed, provision having 
been made for a third machine complete with two open 
top circular submerged type condensers and two 
circular insulated brine evaporators. Lach machine 
has a capacity of 25 tons of refrigeration, this allowing 
for future extension. 

The brine for evaporator is circulated by two 4-in. 
centrifugal pumps, one as a stand-by, a 6-in. flow and 
rcturn main being taken along the pipe duct to choco- 
late block, connection being taken from these mains 
[or dealing. with cold storage rooms for cocoa butter 
and coolers for chocolate dipping, etc., and in the con- 
fcctionery department for cooling the water supply to 
spravs in the dehumidifying plant. 

The length of 6-13. main for pumps to chocolate 
block flow and return is approximately 1,600 ft. 


SEWAGE DISPOSAL WORKS. 


The sewage disposal scheme at Greenford ts based 
upon the factory ultimately requiring to employ 6,000 


arranyed in such a way that it can be carried out unit 
by unit according to the number of employees to be 
provided for. At the present time two units have been 
provided which are of sufficient. size for 3,000 
emplovees, and either. one or two additional units can 
be added as and when required, the four units when 
completed being of sufficient capacity for 6,000 
employees. 
ELECTRIC TRUCKS. 

The electric trucks used are of the '' Railodok " 
type, made by G. D. Peters and Co., Ltd., of 3a, 
Deans Yard, S.W.1, and Windsor Works, Slough. 
The parts of these trucks are thoroughly standardised 
—many of the parts being common to trucks ol 
different capacities. The “steering is effected on all 
four wheels of the truck, the principle of the Akerman 
Knuckle and Universal Joint being used throughout. 
The general appearance may be seen from Figs. 3 
and 4, and space does not permit of our giving a very 
detailed description, except to mention that the motors 
are of the series {уре with split fields for series parallel 
working. The armatures are carried on ball bearings 
and the motors can opcrate on 300 per cent. overload 
for short periods. The standard truck has a fixed 
platform, but to those in use at Greenford a 
platform which can be elevated а few inches by means 
of a screw is provided, thus, as may be seen from 
Figs. 3 and 4, a great saving in handling costs is 
obtained—the goods being delivered by conveyor to 
the table, which, when loaded, can be pushed to the 
truck or the truck backed under it. The platform of 
the later being then elevated by the screw so as to 
leave the table clear of the ground, the load is геаду 
for transportation. 


Questions and Answers by Practical Men. 


RULES. 

QUESTIONS : We invite our readers to send us questions, preferably on technical 
problems that have arisen tn actual practice. Questions which we consider of 
sufficient interest to our readers will esther be replied to under ‘* Answers to Corre- 
spondents "" or replies will be invited from our readers. One shilling will be paid 
for the question which we select for competitive replies in this column. 

ANSWERS: A fee of 108. will be paid for the answer which we consider shows 
the greatest merit, and 58. for the one we select as second best. In judying the replies, 
importance will be attached to clearness and conciseness, as well as accu - The 
Editor reserves the right to make no award, or to accept only one reply, Ji in his 
opinion, the answers received do not possess sufficient merit. Competitors deri ring 
the return of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt a 
“nom de plume,” but, both tn the case of questions and answers, the competitor's 
real name and address must be sent with the manuscript as a guarantee of good faith. 
No corresponden ce will be entered into with regard to successful replies. The Editor's 
decision 1s final. 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
sir competitors who win the first or second prize the most times during the nezt twelve 
months. 

The words '* Questions and Answers" от" Q" and '* A" should be placed a' 
the top left-hand corner of ай letters intended for this column. 


QUESTION No. 147. 

I have a 40 h.p. motor running at 750 r.p.m. It is 
fully loaded but I wish to increase the speed to 1,100 
per minute. I find that if I insert resistance in series with 
the shunt field I -can obtain this sueed at no load. 
With an increase of load, however, the speed drops consider. 
ably. Can any reader tell me how I can rectify this trouble? 
—'* MAINTENANCE." 


QuEsTION No. 148. 

I have a spare motor-starter, 220 volts, 10 h.p. I use 
this in case of emergency to start any 10 h.p. motors. l 
would like to use this starter to start 20 h.p. motors as well. 
but I am told that considerable alterations to resistance 
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will be necessary. I would like the benefit of the experience 
of vour readers on this matter and I would appreciate апу 
assistance that is offered. —" STARTER.” 
(Replies to Questions 147 and 148 must be received not 
later than September 24, 1922.) 


Various Items. 


Warrington Electricai Exhibition.— This will open on Thursday, 
Nov. 2, and ccntinue until Saturday, Nov. 11. 

Belgian Congo.—The Belgian Ministry for the Colonies want 
tenders by Jan. 5, 1923, for electrical supply in the town of 
Elizabethville. Details, D.O.T., Room 49. 


Brazil.—Proposals are required by Nov. 27, for an extension 
of an electric light, power and traction supply and a tramway 
svstem for S. Luiz do Maranhao. Particulars from D.O.T., 
Room 49. 

Scientific and Industrial Research.— Engineer Vice-Admiral 
Sir George Goodwin, K.C.B., late Fnzineer-in-Chief of the Ficet, 
and Dr. James Colquhoun Irvine, C.B.E., F.R.S., Vice-Chancellor 
and Principal of St. Andrews University, have been appointed 
members of the Advisory Council to the Committee of the Piivy 
Council for Scientific and Industrial Research. 


Nelson.— Owing to the héavy rains having made the prcetective 
wood for the live rails at Victoria Station, Manchester, a con- 
ductor, Hy. Hartley (21), of Rutland St., Nelson, was electrocuted. 
The pressure is r,200 volts. By the use of rubber lining, the 
deceased was lifted clear of the metals, but he died on the way 
to hospital. 

Persenal.—Prof. Н. S. Hele-Shaw, D.Sc., LL.D., F.R.S., has 
kindly consented to succeed Capt. Н. Riall Sankey, C.B., C.B.E., 
R.E. (rtd.), as President of the Association of Engineers-in- 
Charge for the 1922-23 session. This is the second time the 
Professor has been President of the Association, he having 
occupied the chair in 1912-13. The presidential address will be 
delivered in October and due notice will be given. 

Obituary.— We regret to record the death of Charles Arthur 
Hemingwav, which took place at Teddington on the 13th ult. 
Mr. Hemingway was one of the early pioneers of electrical 
contracting, being, in the early days of his carcer, associated 
with Messrs. Drake & Gorham. Afterwards, with a partner, 
he opened under the style of Hemingway and Pritt at Victoria 
St., S. W., and Richmond. At a later stage he joined the statt 
of the General Electric Co., Ltd., where his ripe experience and 
genial perscnality made him a valued emplovee and a respected 
colleague. 

Electric Water Heating at 1d. per Unit. —^ move in the right 
direction to popularise electric water heaters of the heat storage 
type has been made by the Westminster Electric Supply Corpn., 
ltd. No meter is required, the units used being allowed for, as 
where the apparatus ''is fixed on either the lighting or power 
cirenit, a deduction of 100 units per quarter will be made from 
the total consumption registered by the meter on that circuit 
tor each 50 watts of the rated capacity of the heating clement 
in the water heater. The number of units so arrived at will be 
charged at one penny per unit provided that the apparatus is 
used continuously day and night during the whole of the period, 
and the connections are scaled by the Company. These seals 
are not to be broken by any unauthorised person." 


Trade Notes, 


Cord-giips and china interiors as fitted to the holaers described 
in previous cards are Gealt with in No. 3 of the series of G.E.C. 
“ Reasons Why ” postcards now being niailed to the trade. 

Messrs. Dugdill's Patents are mailing from their new works 
at Hazel Grove, near Stockport, a card illustrating some of their 
many seamless steel tube lighting fittings with focussing and 
self-sustaining joints. 

The Midland Electric Manufacturing Co., Ltd. (Barford Street, 
Birmingham), have appointed Messrs. Campbell Gardner ard 
Co., of 44, Upper Arthur Street, Belfast, agents for M.E.M. 
products for Belfast and the North of Ireland. A stock of the 
full range of their manufactures in switch and fuse gear will be 
kept at this address. 

The Consolidated Pneumatic Tool Co., Ltd. (Fgvptian House, 
170, Piccadilly, W. 1), have been appointed sole selling agents 
for the British Empire and the Continent of Europe for the Duff 
Manufacturing Co., makers of the well-known Duff Genuine 
Barrett and Dutt lifting jacks, also the Duft Dunn patent 
trench braces. 


PITMAN'S 
TECHNICAL BOOKS. 


A SELECTION FROM THE ELECTRICAL SECTION. 


NEW EDITION. 


THE DYNAMO. 


Its Theory, Design, and Manufacture. By C. C. 
IHAwkKINS, M.A., M.LE.E. Sixth Edition. Vol. I. 
With 311 Illustrations, 21/- net. Almost entirely 
re-written and considerably enlarged. Vol. Il., 
New Fdition, in rapid preparation. 

This is a standard work for all electrical engineers, 
dealing thoroughly with the subject in a manner 
which will be appreciated by all Students and 
Designers. 


A SMALL BOOK ON ELECTRIC MOTORS FOR А.С. & с.с. 


By W. PERREN Maycock, M.LE.E. 

All books by this author have been among the most 
pepular for Students of Electrical Engineering, 
owing principally to the writer’s ability to explain 
his subject in а lucid, easily understood manner. 
The different kinds of electric motor and control 
gear are described very clearly in this volume. 128 
Illustrations. 6/- net. 

Other Books by the same Author : 

Electric Wiring, Fittings, etc., 10/6 net. Electric 
Wiring Diagrams, 5/— net. Electric Wiring Tables, 
§/— net. Electric Circuit Theory, 10/6 net. Alter- 
nating Current Work, 10/6 nct. 


THE STEAM TURBO-ALTERNATOR. 


Dv L. C. Grant, A.M.LE.E. 
A book for Central Station Engineers, Operators, 
anu Students dealing with the various types of 
Turbines. It is essentially a practical treatise for 
practical men. 101: Illustrations. 15/- net. 


STORAGE BATTERY PRACTICE. 


Ву R. Rankin, B.Sc., M.LE.E. 

A practical handbook on the mannfacture and pro- 
perties of Electiic Accumulators and their installation 
and operation. 7o Illustrations and тї important 
tables. 7/6 net. 


-— L————— 


POWER WIRING DIAGRAMS. 


By A. 1. Dover, M.ILE.F. 

A handbook of connection diagrams of control and 
protective systems for industrial С.С. and A.C. 
machines and apparatus, containing over 206 caic- 
fully prepared diagrams, each diagram being accom- 
panied by explanatory notes. Pocket size, with 254 
Hlustrations, 7/6 net. 


WHITTAKER’S ELECTRICAL ENGINEER’S POCKET BOOK 


LIifth Edition, edited by R. E. NEALE, B.Sc. (Ilons.; 
A.C.G.L, A.M.I.E.E. 

Entirely re-written by Specialists in each particular 
branch oí Electrical Engineering. A handbook and 
text book in one handy volume. Indispensable 
to the practical man. буо pp., with 323 illustraticns 
10/8 nct. 

“ We tried it with several pet questions, and it 
answered them all in record time.’’—The Electrical 
Times. 


Oftall Booksellers. Complete Catalogue and full particulars, 
post free, from 


SIR ISAAC PITMAN & SONS, Ltd. 
Parker St., Kingsway, London, W.C.2 
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AND 


| : SCEANDO “ Опе Watt” Spiral Filament Lamps 
| MOST EFFICIENT and DURABLE LAMPS on the Market | 


Being made under our own Patents (161026/1920 and others) they DO NOT 
INFRINGE any existing Patent. Write to-day for REDUCED PRICES and Discounts. 


MANUFACTURED ONLY BY 


CROWTHER & OSBORN, Ltd., 7, Blackfriars Street, Salford, MANCHESTER 
Lamp Works: BOL' INGTON, near MACCLESFIELD, Glass Works. BREDBURY, near STOCKPORT. 
Telegrams: "© Crandos, Manchester. '' Telephone : 7207 City, Manchester. 
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. 
KK *9"99"9"99*95295289899*9949299929999090999€9499929994890999554289994949989989499099999999894€999999*999499922959499529*9959*959949*99949949942999449994989990909999"^»"^99*"^9^X^9"9^99*^»»*^"^"9"""^"99-*"*99R**R*v****"* 


-- 
La 
. a 


га 
7px m 
Nelly 
а m 
rue 


e armes 2) MES КИ DOE Soc 
"T! ^ 17 41 
т Tuam бее, = сиса і 
Lue зо PET Ae n —— ——Y* adj 3 
Pe Mou b ban а [М : dl —rL 
eno uH sea гае aere c.c 
het 441; LES УЕ! WT eae ki X ^ € EX 1 и" 
Ж. # 9- d 1 3| = LAXE IRE i 
$ [1 s Wis 5 e D 
| ‚ЖН PEE. — à T 


ER v: 
es | ИРАН le. 


521 Replenish your 


stock with — 


EMEN 


ZA | VACUUM & GASFILLED 
[au ELECTRIC LAMPS 


L т 
^ Г? 
213° б 


Adt. of - The ENGLISH ELECTRIC 8 SIEMENS SUPPLIES Ltd. 38-39 Upper Thames Street. London EC^4 . 


= 


SEPTEMBER I, 1922 


ELECTRICITY. 


475 


THE MANUFACTURE OF PORTABLE ELECTRIC 
DRILLS.* 


By Mrs. M. L. MATTHEWS. 


Electrically driven portable tools have firmly established 
their position in the engineering world, and their advantage 
lies largelv in the fact that they can be used instead of 
hand labour in places which are difficult of access and the 
machines can be taken to the work instead of having to 
bring the work to the machines. 

One of the first electric tools was invented by Dr. Werner 
Von Siemens, who took out a patent in 1879 for an electric 
hammer. This was to work alternatively as а percussive 
drill and was intended chiefly for use in coal mines. Many 
difficulties, electrical and mechanical, were encountered, and 
it was eventually abandoned. It would probably be con- 
sidered an electrical curiosity to-day, but it was the root 
stock of the German electric tool industry. 

Six years later Mr. F. J. Rowan patented some electric 
drills which were tested in the shipyard of Messrs. A. 
МєМ ап and Company, Dumbarton, and later іп the 
yard of Denny Bros. In 1887 they were so extensively 
used that on the S.S. * Alabania ” many holes in the plates 
of the ship were drilied in position by portable electric drills. 

In those days the principles of motor designing were not 
well understood, but a quite reasonable measure of success 
was achieved, and from that time steady progress has been 
made until we have the very fine product which is marketed 
to-day. 

Electric drills would undoubtedly have been used much 
more extensively and developed more rapidly but that com- 
pressed air tools were brought into being just about the 
same time, chiefly in America, and electric tools were 
somewhat eclipsed thereby, though some fifteen or twenty 
vears ago conditions became much more favourable and 
there has been a steady demand for the appliances for 
workshop, shipyard and general engineering purposes ever 
since. 

In the early stage of the development some very inferior 
tools were put on the market and little attention was 
paid to the conditions under which the machines were to 
work, so that when subjected to the rough treatment and 
heavy overloads inevitable in industria] work they failed 
rather badly. Many electric tools in use in this country 
were made in Germany. They were cheap and fairly 
satisfactory, but not of the robust construction of those 
made in Great Britain and America. In the design of 
these tools the fact had to be kept in mind that the opera- 
tor who uses them neither knows nor cares much about 


electrical apparatus. | 

The early type electric drill was nothing more than an 
adaptation of the standard electric motor fitted with the 
necessary gearing. One great disadvantage of such 
machines was the weight, to overcome which it was found 
necessary to considerably increase the armature speed. 
An armature from an early type machine would probably 
run at 1,200 to 1,500 r.p.m. Improvements increased the 
speed to 3,000 r.p.m. with great reduction in weight. 
Further improvements increased the speed to 6,000 revs., 
until finally, with the perfecting of the ball race type of 
bearing, the armature of the electric drill is frequently run 


at 10,000 r.p.™. 
г АЕ fia oe 


* Paper read recently before the Women's Engineering Society. 


Probably the first attempts to attain satisfactory results 
and apply sound mechanical methods were made by the 
Chicago Pneumatic Tool Co., who had in mind the pro- 
duction of a portable electric tool which would have the 
same capacity as the compressed air tools which were so 
satisfactory. 

Experiments led to the intreduction of a machine which, 
although not to be compared with the robust compressed air 
tool, Was a great step in advance of anything so far known. 

Ihe chief difficulty was, of course, the susceptibility of 


Fic. 1.—ARMATURE. 


Fic. 3.— DIAPHRAGM. 


MAGNET FIELD 
CASTING. 


FIG. 2. 


Fic. 4.—INSIDE VIEW ОЬ 
GEAR CASE. 


Fic. 5.—Outsipe VIEW oF 
GEAR CASE. 


Part oF A MoperN Heavy Duty ErrcrRIC. DRILL 


the electrical portion, particularly the armature, to various. 
troubles. From the man who used the machine the elec- 
trical portion received the least consideration and was 
allowed to run until no longer capable of performing its 


work. Various devices to obviate overloading were intro- 
duced. Clutches of many types were applied to - the 
machine between the armature and the spindle. One 
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method was to insert а fuse in the supply circuit. This, 
however, was soon found impracticable owing to the incon- 
venience of replacing the fuse. Overload alarms, such as 
bells, which rang when the current exceeded a predeter- 
mined amount, small automatic switches and resistances 
of different kinds were among the devices adopted. Some 
of these are still in use, chiefly in machines of foreign 
manufacture, but makers in Great Britain and America 
prefer to build machines large enough and robust enough 
to withstand heavy overloads. 


Overheating was at one time one of the principal 
troubles. All electrical machines waste some portion of thc 
power supplied to them in the process of converting elec- 
trical energy into mechanical power, and heating is 
attributable to these losses. Losses are due to molecular 
friction or hysteresis, eddy currents in the iron of the 
armature and ohmic resistance in the windings. Friction 
in the bearings and year is the cause of mechanical losses. 
As the armatures run at from 2,000 to 3,000 r.p.m. the 
hysteresis loss is fairly considerable. Another loss which 
occurs in the armature is that due to the current passing 
along the copper wires. Minor losses are those due to 
the commutator and brushes. The gear loss is also small. 


Driling machines are usually fitted with a double or 
triple reduction gear, reducing in some cases from 2,500 
to 3,000 r.p.m. to 170 r.p.m. А transmission efficiency 
as high as 97 per cent. is frequently attained. 

Electrical losses must, of course, be kept as low as 
possible as, owing to the temperature rise, they limit the 
output of the machine. A number of things have, there- 
fore, to be taken into consideration in the manufacture 
of electric tools, including the limitations imposed by the 
insulation, the fluctuating nature of the work and also the 
nature and extent of the overloads dealt with. 


Silk, cotton, paper and similar fabrics, and different 
minerals such as mica and asbestos arc usually employed 
as insulating materials. The fabrics, of course, will not 
stand such high temperatures as the mineral products. The 
latter can be used under a temperature of 240° F., 
while the fabrics cannot safely be used at a higher temper- 
ture than 176° F. A covering of enamel, or silk and 
enamel, is now being uscd by many makers and is pre- 
ferred, in some cases, to silk covered wire, but opinions 
on the subject differ, enamel, however, gives a very useful 
insulation and will withstand high temperatures. 

Working conditions vary considerably, therefore care 
must be taken to meet extremely differing conditions, at 
the same time keeping the cost of the machine as low 
as possible. Originally, all electric tool motors were totally 
enclosed, and this was considered the best practice until 
forced ventilation was introduced by the Chicago Pneumatic 
Tool Company. It was then found to be so great an 
improvement that the totally enclosed motors were discon- 


ГА 


tinued. - 


The outer shell of a drill motor may be of cast steel 
Or cast iron. Many of the latest types are made of 
malleable steel. Swedish iron is almost exclusively used 
for the armature core and magnet poles. A diaphragm 
carries the upper bearing and separates the electric motor 
part from the gearing. It also prevents any leakage of 
oil into the motor and carries the upper bearings for the 
gear. 

All gears are of specially hardened forged steel, and are 


scientifically proportioned as regards tooth strength and 
wear. 
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The illustration (Fig. 6) shows a machine made by the 
Consolidated Pneumatic Tool Co., Ltd., who have been 
manufacturing pneumatic and electric tools for many years. 
These electric tools are chiefly noted for efliciency, over- 
load capacity and freedom 
from breakdowns. 


Fic. 6.— ELECTRIC 
Bencu DRILL. 


The side spindle drill has now practically superseded the 
centre spindle type. It has the great advantage of being 
suitable for close quarter drilling, thus obviating the use of 
an angle gear, while being just as powerful for general 
purposes. 

The forced ventilation is obtained by means of a fan 
mounted on the armature shaft. The armature is built 
up on this shaft. The shaft and pinion are case-hardened, 
and the shaft is ground to a finish. 

The armature coils are wound on a former with double 
silk or silk and enamelled covered wire. This work is 
carried out by women and girls and necessitates the greatest 
care and precision. It is interesting to note the different 
gauges of wire which are dealt with, according to the 
different sizes of armatures. 

In the early days the armatures were wound by hand, 
but this practice has now entirely ceased. The former 
winding is much more satisfactory, electrically and 
mechanically, and is neater, while it enables the coils to 
be more effectively ventilated also. 

The commutator is built up of hard drawn copper bars 
carried on a sleeve, and insulated througout with the best 
Indian mica. 

The brush gear is very important and carbon brushes 
mounted in special type holders are used. 

Another item to which careful attention must be paid 
is the switch. A quick break switch is used, which makes 
and breaks the circuit suddenly. This eliminates trouble 
of arcing at the contacts. The switch is mounted in the 
drillcase at the base of one of the handles, and is pro 


tected from external injury by the casting. It is operated 
by a trigger. 
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WHY WE MUST TURN OUT MORE WORK OR 
STARVE, 


By JAMES TYLER. 


Whilst there is a growing disposition to admit by 
the more thoughtful workmen that the present bad 
trade slump may be partly due to insufhcient work 
being turned out per man, yet the majority still appear 
to be persuaded somewhat easily that the less work 
they do to-day the more there will be to do to-morrow 
—and six months hence. 

It is at this latter point that the slow timing argu- 
ment breaks down; and because so few men can, or 
will, sce beyond to-morrow and the day after, it is not 
realised that slow timing to-day means half starvation 
six months hence. 

We cannot grow enough corn or wool, or raise 
sufficient cattle to feed our present population, at our 
present standard of living. We must, therefore, bring 
ia from other countries, preferably our own colonies, 
the amount over and above what our own 'aad will 
provide; we cannot get these things for nothing, or 
on our own terms. 

Suppose Australia requires locomotives or electrical 
machinery. They have nof the factories to turn out 
the plant at an economical figure, though they could 
build the plants if the country cared to pay treble their 
economic value. That is, the cost in time and labour 
of having their power station plant made in Australia 
would be so excessive as to keep every other worker 
who supplied the enginecrs with food and clothing 
working like slaves; this being so because the country 
is not equipped or suited to those particular activities ; 
and, as a consequence, to make the stuff in Australia 
would take tou long. 

On the other hand, the country can raise corn, meat 
and wool better than most other countries; and by 
turning out as much of those commodities as possible 


it has a surplus to offer ta those lands which cannot 


raise sufficient clothing and food for their populations, 
but which can make far more power station plant than 


their own land will ever require ; and can. turn it out 
with the labour of fewer men, in a far shorter time, 
than can Australia. 

The policy of Australia then is to work to create 
a surplus of goods over and above what she requires 
for her own population, and to offer these to people 
who need chem, and who have goods Australia desires. 

Now two points should be obvious. One, that the 
greater surplus Australia has, the more power has she 
to bargain with other countries. Two, that other 
countries can, and do, offer to Australia the exact 
type of machinery which Australia requies; that is, 
they do all possible to meet her special desires. 

They wish to exchange wool, meat and corn for 
machinery, and in that fact we in Great Britain have 
a good pull; for America does not want food stuffs and 
hides as we do; she can export them. 

We thus have an excellent chance to make a mutual 
satisfactory exchange with Australia; but we must 
remember that we are not the only people who make 
locomotives, power station plant, or agricuitural imple- 
ments. This fact brings us up to the greatest problem 
of the whole case: How to make the exchange come 
our way, and what prevents it doing so. 

Suppose, for instance, that we take a concrete case 
їп which the writer knows the costs and capacities of 
a small electrical plant. 

This plant took 16 weeks building, and cost in wages 
alone £1,850. Now, to keep things easily followed, let 
us put that wages bill as representing £4 a week for 
each worker. This gives us a wage bill of {115 a 
week, or, roughly speaking, say, 30 men for 16 weeks. 

These men would,.on the average, each represent a 
wife and three children, or a total of 150 people, fed, 
clothed and amused for 16 weeks; this is the wage 
cost alone. In order to be prudent we must allow 
something to put ол one side for our tools wearing out, 
our works being repaired, a certain amount for repre- 
sentatives who work hard to bring the order to our 
works, instead of the works next door, cr worse still 
in America, and a certain sum for the use of the money 
employed in the works. On this small contract the 
items last mentioned all came to just under соо, or, 
for the 16 weeks, about £31 a week; an average 
equal to another 8 workmen at £4 a week each. Here 
again, each man represents four others. 

Thus, between staff and workmen, we can maintain 
180 people for 16 weeks, and also have a little put 
by to help us along the way with another job. 

In effect, we do not ask Australia for just over 
£2,300, but for sufficient maintenance for the 180 
p»ople for 16 weeks, with a little over for future 
developments. 

Now, suppose we cannot get the next contract 
as easily ; we have severe competition ; another country 
offers to do exactly the same work just as well for 
£1,700. What does this mean to Australia? Simply 
that, allowing the same ratio for wages and commercial 
costs as before, she need now only send to Europe 
sufficient corn, wool, mutton and leather te keep 180 
people going for about І weeks. 

That is, Australia has her small electrical machine 
as before, and 5 weeks’ keep for 180 people into the 
bargain. This she may offer elsewhere in return for 
machine tools or pianos or similar luxury goods; and 
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here it is important to note two outstanding facts. 
First, because the time has been cut down on the elec- 
trical plant, Australia can now set to work another 
body of people. Secondly, the luxury order will most 
likely go to the country which has successfully pro- 
vided the electrical plant; and this order in its turn 
will again call oa the electrical industry at home to 
furnish supplies, lamps and motors to make the machine 
tool or the piano. 

It is here perhaps that the worst short-sightedness 
comes in. Our ca'canny friends will say, “ Yes, Aus- 
tralia gets her electrical machine cheaper, and we have 
S weeks' work less, in favour of the piano makers or 
machine tool builders; no, we're not having any, our 
time's 16 weeks." This line of thought pre-supposes 
that the order must come our way, and as to-day's 
empty shops prove is radically wrong. 


Australia need not come to us; there are others. | 


Australia will not give us corn and clothing for 
180 people for 16 weeks in return for one electrical 
plant, when from other people she can get the same 
electrical plant and a few pe or machine tools as 
well. 


The British workman does nee give £1 for a shirt , 


when he can for the same money buy a shirt and a 
pair of boots; neither do our customers for electrical 
goods work that хау. 

The workman to-day pays 13s. and more per week 
for a house worth 7s. a week, because the building 
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trade workman will not do more than a small amount 
of work per day for a high wage return. In con- 
sequence, no houses are being built, except through 
Government aid, and the engineering workman pays 
through the nose for his house, pays taxes to keep the 
building workman on the dole and out of work, all 
because the builder takes too long on his job; and then 
he himself deliberately works in such a manner that our 


| customers abroad must inevitably be forced to do 


without our productions, or get similar plants from 
other countries. 

High wages can only exist permanently with high 
output per man; as the output per man drops, not only 
must the wage drop, but the chance of getting any 


work at all must also lessen. 


NEW COUNTY HALL. 


We are now able to supplement the brief note in 
our issue of August 2sth referring to four passenger 
lifts supplied by the well-known firm of lift makers, 
Wavgood-Otis, Ltd. (54-5, Fetter Lane, E.C.4). The 
largest lift can carry 42 owt. at 250 ft. at the same 
speed. Тһе accompanying illustration shows one of 
the motor rooms with all the winding mechanism and 
control gear complete. 

The winding machine is of standard design with 
steel work and phosphor bronze rimmed worm wheel, 
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specially cut by machinery to give smooth running, 
and enclosed in a cast-iron case which forms an oil 
bath. The thrust of the worm shaft is taken by ball 
thrust bearings. The worm is arranged peneath the 
wheel so as to be always running in oil. The main 
shaft ts fitted with large vee grooved traction sheave 
of sufficient diameter to span from the centre of car 
to centre of counter-balance weight without diversion, 
thus securing the longest life of lifting ropes. Іп 
the case of the larger lifts the ropes are six in num- 
ber, and for the smaller, four in number. 

The controller provides for smooth and gradual 
acceleration and deceleration, the motor being arranged 
to slow down each time the lift is stopped so as to 
secure smooth and accurate stopping at floor levels. 
Provision is made against _over travel їп either 
direction. 

The three smaller lifts, in addition to being operated 
from the car by an attendant, are fitted with a special 
system of dual control, so that by a change-over 
switch the control can be altered to full automatic 
system. With this arrangement, after busy hours 
when the attendart is not available, any person can 
use the lift with simplicity and safety. A single push 
on each landing calls the car to a floor, and when 
the passenger has entered the car by pressing one of 
a series of pushes inside the car, which correspond 
to the floors served by the lift, the car will start away 
and stop automatically on arrival at the indicated 
floor. 

The cars are carried in steel suspension frames, 
which are fitted with the Waygood-Otis special screw 
grip safety gear arranged under the car and operated 
by a governor which is set to actuate the safety gear 
in the case of the car attaining an excessive speed in 
either direction. This safety gear is designed to 
come into action grradually апа so avoid sudden shock 
which would be caused by the ordinary cam safety 
gear. The guides for the car and counter-balance 
weight are of round turned steel. During the busiest 
half-hour in the morning one of these 'ifis carries 
385 passengers. 

A flash light position indicator is fitted to all the lifts, 
and arranged so as to show on-each floor the position 
of the lift in the shaft at any time. 


TRANSFORMERS. 

Particulars, in considerable detail, of ©“ Garbe 
Lahmeyer"' transformers are to be found in an illus- 
trated booklet which тау be obtained from the sole 
concessionnaires for Great Britain, Colonies and 
Dependencies—Messrs. Justus Eek and S. Brook, of 
4-12, Palmer Street, London, S.W.1. 

The transformers referred to are divided into classes 
as follows :—(4) Oil-immersed.self-cooling in sizes up 
to 250 k.v.a.; (B) cil-immersed self-cooling in sizes 
over 250 k.v.a.; (C) larger sizes (up to 4,000 k.v.a.) 
with special cooling devices. NSE 

The cores are built up from paper covered highly 
annealed sheet-ircn stampings, and the windings, in 
sections, are arranged concentrically. (Fig. 1 shows 
a transformer in process of assembly.) "The arrange- 
ment of the insulation, buffer turns, tappings, etc., is 
also referred to in the booklet, as well as the construc- 


tion of the tanks, etc. For example, in class А the 
smaller transformers have welded sheet iron tanks with 
a flat surface, and the larger sizes corrugated iron 
tanks. In order to avoid damage to the transformers 


Fic. r. 


in transit, the bottom of the tank is reinforced by an 
angle iron frame work. Each transformer has an cil 
inlet, a sunk tube for a thermometer in the cover and 
an oil plug outlet at the bottom. Due to risk of 
breakage, oil level observation glasses are not fitted, 
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but instead of this provision is made for inserting а 
measuring rod. All transformers can be fitted, if 
desired, at a very small extra cost with an expansion 
tank (oil conserver), which eliminates the formation of 
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. scum in the transformer tank itself. Fig. 2 shows а 
transformer, with oil conserver, mounted on rollers. 

In class B the oi] tanks are either of corrugated iron 
and possess a very large surface, or of heavy boiler 
plates welded together, around the sides of which 
scamless drawn oil circulating pipes are so arranged 
that a rapid and sufficient circulation. of the oi] is 
assured. The expansion tank or oil conserver (the 
adoption of which is strongly recommended) is 
mounted upon the main tank in the smaller sizes, but 
in the case of the larger ones, on account of their 
weight and size, it is erected separately. 

.Each tank is provided with an adjustable oi] drain 
cock, which is fully protected against accidental 
opening. Under the heading of general remarks аге 
to be found notes on ratio, connections, economy coils, 
terminals, etc., while with regard to overloads we 
note that the standard transformers are so designed 
that after being in continuous operation for 10 hours 
on half load, they are capable of withstanding a зо per 
cent. overload for 1 hour, or 10 per cent. for 3 hours. 

The non-standard cil-cooled transformers, such as 
are chiefly used for «agricultural installations, аге 
capable of withstanding a roo per cent. overload for 
9 to 12 hours, or, after being in continuous operation 
at full load, 60 per cent. overload continuously, or, after 
being in operation for 10 hours at full load, 110 per 
cent. overload during 1 hour; or 75 per cent. overload 
during three hours. 


A NEW IRONCLAD DISTRIBUTION BOARD. 


The 250 volt 5-15 amp. ironclad distribution board 
illustrated is a new small size in the excellent “ Кап- 
tark ’’ series, produced by the Midland Electric Manu- 
facturing Co., Ltd. Although small, it is a sound 
engineering proposition, being fully protected and 
equipped for use in industrial or private installations. 
It complies fully with the H.Q, regulations, and can 
be most advantageously used with  surface-wiring 
svstems. : 


The case is sheet steel with cast end troughs, fitted 
with detachable plates to simplify drilling. Fuses can 
be wired from front of board, and the fuse banks 
are hinged at both ends for access to back, making 
the erection. of the board tbe. simplest possible. А 
patent locking washer is fitted to enable the board to 
to be locked with an ordinary small padlock. 


- 


INTERNATIONAL RADIO EXHIBITION AND 
WIRELESS CONVENTION. 


This interesting little exhibition was opened at the 
Central Hall, Westminster, on Saturday last, by wire- 
less, Sir Wm. Brancker, who performed the сегетслу, 
not being in the buildmg. His speech was heard 
throughout the hall. as “loud speakers ” were installed. 


: These аге also being used to disseminate news and 
' music picked up by the aerial temporarily erected on 


the roof. 

The exhibition, organised by E. Schofield and Dale, 
Reynolds and Company, Ltd., is primarily intended to 
attract the amateur, and, judging by the crowds we 
saw there, its purpose has been achieved. There have 
been some interesting and instructive lectures and other 
attractions, combined with a general free-and-easy 
atmosphere. There are many stands devoted to wire- 
less equipment, from the simplest upwards, wires, 
accumulators, insulators, etc.—e.g., a good display is 
made bv Autoveyors, Ltd., who also have a Teletype 
on their stand. This most ingenious and interesting 
appliance has already been referred to in our columns, 
and will shortly be dealt with in detail. On another 
stand, the Murray Printing Telegraph Systems (Donald 
Murray), of 55, Goswell Road, E.C.1, who are the 
agents for the Teletype, have a similar machine 
working in conjunction with the former. 

Fuller's United Électric Works, Ltd. (Woodland 
Works, Chadwell Heath, E.), show an excellent selec- 
tion of the "wireless " parts which they manufacture 
to'the highest degree of excellence. We noted filament 
batteries, Н.Т. batteries, insulators, ebonite sheet, rod 
and tube, condensers, valve holders, transformers, 
filament resistances, high-frequency transformers, in- 
ductances, variable condensers, aerial wires, cables and 
fine wires, complete receiving sets, amplifiers and tele- 
phones. Various wires to meet the special require- 
ments of wireless work were shown also by the Con- 
cordia Electric Wire Company, Ltd. (155, Victoria 
Street, S. W.1), and Engineering Supplies, Ltd. (i1. 
Queen Victoria Street, E.C.4). 

Rawplugs and Rawplug tools—very handy, indeed, 
for amateur wireless installations— are shown bv the 
Rawplug Company, Ltd., of Gloucester House, Crom- 
well Road, S.W.7. 

The Igranic Electric Company, Ltd. (144, Queen 
Victoria Strect, E.C.4), have on view honeycomb 
inductance coils (De Forest patent), and various forms 
of coils for wireless work, inter-leave transforms, fla- 
ment rheostats, etc. ; also the “Іееѕопа ” patent coil 
winding machine in motion, demonstrating the winding 
of coils as displayed on the stand. 

Sufficient has now been said to indicate the scope o! 
the exhibition and its popular appeal, but, of course, 
there are many more exhibitors than those referred to 
in the foregoing. 

The exhibition closes this evening, September 8th. 


— 00 —— — 


Price of Power for Cinemas in Burniey.—A resolution of the 
Electricity Committee has been amended by the inclusion of 
the charges for electricity inside and outside the borough :— 
For lighting and  cinematograph purposes, between 
sunrise and sunset, 4.75d. per unit, plus cost of special time 
switch. 
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Portable A.C. 


Instruments. 


Model 155 Instruments are very compact and light, and have 
excellent scales. The cases are of wood, neatly finished and 
dust-proof, 


MODEL 155 
VOLTMETER. 


They have no discernible working error, the indications being 
the same whether left in circuit for a second or permanently, 
and they are perfectly dead beat. 
Their accuracy, which is guaranteed to half per cent., is un- 
impaired by changes of temperature and they may be used on 
any commercial frequency without error, 
They are also suitable for direct current, and the ammeters 
may be safely connected in circuits of pressures up to 2,300 
volts and are made in ranges up to 500 amperes. MODEL 
Full particulars of these instruments will be sent on request. 155 | 
AMMETER. 


WESTON ELECIRICAL INSTRUMENT Co., Ltd., 
Audrey House, Ely Place, Holborn, London, E.C,1. 


TA Р P 
Telephone: Telegrams : 
Holborn 2029 ““ Pwoted, Smith, London." 


Further Reduction in Prices. 


HE Chloride  Electiical 
Storage Co, Ltd. have 
pleasure in stating that as 
and from September Ist they 
have reduced their prices for 
STATIONARY 
STORAGE BATTERIES. 


Enquiries are invited, which 
will receive immediate 
attention. 


e$ 6 ELECTRICAL STORAGE 
*COMPANY LIMITED: 
Head Office : London Office : 


CLIFTON JUNCTION, 57, VICTORIA STREET, 
Nr. MANCHESTER. WESTMINSTER, S.W. 1. 
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HART 


HIGH EFFICIENCY 
LONG LIFE 
EASY TO MAINTAIN, 


other makes. 


BRISTOL .. „. 37, Victoria Street. 


ADOPT THE BEST PRACTICE 


BY INSTALLING | 


BATTERIES 


Hart Batteries have distinct advantages over all 
The superiority of Hart Cells 

is responsible for their extensive use in 
central Stations, 
tions and general purposes 
of all kinds 


Private Installa- 


HART ACCUMULATOR CO., 0 


MARSHGATE LANE, STRATFORD. LONDON. Е.15. 

BRANCH OFFICES AT— 
MANCHESTER 
WESTMINSTER ,. 36, Victoria St., S. W.r. 
YORK T .. 6, Bridge Street. 


BELFAST .. .. 4I, Chichester Street. 
BIRMINGHAM .. 174, Corporation Street. 


GLASGOW .. 107, Welington Street.’ 


LOW COST OF UPKEEP 
^ STEADY LIGHTING 


4, Victoria Bridge. 


ELECTRIC 


OSRAM, MAZDA, ROYAL  EDISWAN, 


SIEMENS BRITANNIA, COSMOS, POPE, etc. 
The Most COMPLETE STOCK in the TRADE 
consising of— Я 

Gasfilled Vacuum 

Candle Tubular 

Striplite Radiator 

Carbon Filament Battery, Etc. 

Also ROCK BOTTOM PRICES for 
Ironclad Sw.tch Gear Cables, Batteries, 

e'c, etc. 


ALL ORDERS RECEIVE PERSONAL 
AND PROMPT ATTENTION. 


E. DAWSON & Со, 10, Gray's Inn Road, 


Phone: HOLBORN 2794 LONDON, W.C. 1. 
Also at LIVERPOOL, 13, North John Street. 


ENGINEERING AND TECHNICAL OPTICS 


. NORTHAMPTON POLYTECHNIC INSTITUTE, 
ST. JOHN STREET, LONDON, E.C.1. 


Engineering Day College. 

Full-time Day Courses in the Theory and Practice of Civil, 
Mechancial, and Electrical Engineering. The Courses in 
Civil and Mechanical Enginecring include specialisation in 
Automobile and AERONAUTICAL Engineering, and those in 
Electrical Engineering include specialisation in RADIO- 
TELEGRAPHY., 

A SPECIAL ENTRANCE EXAMINATION is held at the 
end of September before the commencement of each session. 
The Courses include periods spent in commercial workshops and 
extend over four years. They also prepare for the Degrce of 
B.Sc. іп Engineering at the University of London. Fees, 
£18 or {13 per annum. : 

THREE ENTRANCE SCHOLARSHIPS of the value of {f2 
each for the complete course will be offered for competition at 
the annual entrance examination in September. 


Optical Engineering апа Technical Optics. 

Full and part-time Courses in this important department of 
Applied Science are given in specially equipped laboratories 
and lecture rooms. The annual entrance examination is held 
at the end of September, 7 


Evening Technical Courses. 
in all branches of Mechanical and Electrical Engineering 
commence on Monday, September 25th, 1922. 

The Laboratories, both Mechanical and Electrical, are well 
equipped with modern apparatus which, on the Mechanical 
side, provides, for specialisation in Automobile and Aeronautical 
Engineering, and on the Electrical side, for specialisation in 
Alternate and Continuous Current Work, in Radio-Telepraphy 
and Telephony, and in Electrical Testing. 

More complete particulars, together with conditions of entrance, 
ctc., and all information respecting the work of the Institute 
can be obtained at the Institute or on application to 

R. MULLINEUX WALMSLEY, D.Sc., Principal. 
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TO OUR READERS. 


ELECTRICITY is published every Friday, and, if ordered, is on sale 
at the principal Railway Station Bookstalls and Newsagents on that 
day. It has a very large sale throughout the United Kingdom, as well 
as in the British Colonies and Abroad. 


Questions to which an answer is required must be accompanied by 4 
2d. stamp for reply. When considered of sutlicient interest, the 
answer will probably appear in the paper. 


The Editor does not hold himself responsible for opinions expressed 
by individual contributors, nor does he necessarily identify himself 
with their views. 


New advertisements for the displayed columns and alterations to 
existing ones must reach the publishing office not later than the first 
post Taesday morning, in order to be in time for the issue of the following 

riday. This is important. Rate quoted on application. Subscrip- 
tion: 178. 6d. a year, 9s. half-year, 48. 6d. a quarter in advance, 
postage prepaid in the United Kingdom and abroad. 


All remittances payable to the Publishers, S. RENTELL AND Co., LTD., 
36-39, Maiden Lane, London, W.C.2. Telephone, No. 2460 Gerrard. 


Current Topics. 


The activities of workmen on the only recently com- 
pleted Southwark Bridge over the Thames have 
attracted public notice to what is 
really a flagrant case of waste. The 
excavations now in progress are 
apparently for the purpose of laying 
several hundred yards of cable, to which end the com- 
paratively new wooden blocks have been removed and 
the concrete attacked for the space of about thirty feet 
at the south ead of the bridge. Observant people are 
asking why this provision was not made when the 
bridge was originally constructed, and echo answers— 
Why? It is only a more than ordinary example of 
what goes on practically every day of the year in one 
part of the metropolis or another, and exemplifies 
the folly of non-co-operation between the various 
authorities concerned. 


А Public 
Scandal. 


Meddling with road surfaces and hindering traffic, 
besides destroying surfaces and foundations almost as 
soon as they are set, is simply criminal; yet it goes on, 
vear after year, and no one takes the trouble so to 
organise matters that these, disturbances and their 
resultant expense are reduced to a minimum. One 
recognises that electric mains, together with gas, water 
and other services, must be accommodated somewhere ; 
the trouble is that so many different authorities possess 
powers to meddle with the streets and roadways that 
Councils and Corporations are apathetic, and simply 
let things drift. "There is a main road in the north of 
England which has practically ceased to exist as such 
since a Post Office cable was laid along it in pre-war 
days, and I have no doubt there are many other 
thoroughfares up and down the country similarly 
afflicted. 


In any event, where a bridge is concerned, one would 
have thought that actual disturbance of the road sur- 
face was avoidable, given proper provision in the design 
of the supports and arches by the bridge designers and 
builders. There is plenty of spare space under an 
average bridge for the accommodation of cables, at all 
events, without encroaching upon the superstructure, 
and this is a fundamental principle which future bridge 
builders would do well to bear in mind. By a coin- 
cidence, a similar complaint regarding the disturbance 
of roadways over a bridge and for the same purpose— 
mains laying—hails from Burton-on-Trent, where the 


Trent Bridge is the scene of excavations for laying of 
three new electric mains. Similar remarks apply in this 
case also, and it is a pity the possibility of stringing 
cables under, or alongside, these bridges has not been 
thoroughly considered before incurring the present 
expense and impeding traffic. 

——— 

According to the Sheffield Daily Telegraph, an 
interesting invention is claimed by an engineer on a 
meat-boat bringing cargoes {о 
London from the Argentine. He has 
evolved an electric battery which 
generates its own electrical energy, the only necessary 
condition being that it should be placed in the sun at 
intervals. It is said to have been in actual use on 
board during two voyages, and its performance has 
been so far proved that an electrical company has made 
a definite offer for it. Up to the present this offer has 
been refused, because the inventor believes that his 
battery 1s going to make him a millionaire, and the 
offer entails the sale of the invention outright. It only 
remains for some British inventor to come along with 
an equivalent battery which will thrive on rain and fog. 
I. would need little discrimination to predict which 
would prove the better seller on the home market. 


и 


Ко Use Неге. 


A new development in the transmission of electrical 
energy at high pressure which may conceivably 
exercise an important ‘influence on 


High-Tension = main-line electrification of railways 


D.C. Power is now being watched with consider- 
Transmission. able interest. The existing practical 


limits of three-phase power transmis- 
sion for railway purposes is stated to be about twenty- 
five miles from the generating point, a fact which 
would necessitate the considerable duplication of power 
stations to serve a main-line route of any considerable 
mileage. Experiments are now їп progress with a 
method of transmission by high-pressure direct current 
which may conceivably raise the practical limits to 100 
miles, or even greater distances. 


The machine employed, which is the invention of 
Messrs. Highfield and Calverley, is known as a “trans- 
verter,” and comprises a transformer for stepping up 
the pressure of the original three-phase current 
generated by turbo-alternators, and of several rotating 
commutators for rectifying the resultant high-tension 
A.C., and thus converting it into D.C. The 
commutators are, further, connected in series such 
that the direct current pressures are added together, 
resulting in a very high-pressure direct current, which 
is transmitted over the required distance. At the other 
end of the line the process is reversed, the commutators 
of the receiving transverter first breaking down the 
high pressure of transmission into an intermediate 
pressure and at the same time re-converting to three- 
phase or single-phase A.C. if required. Alternatively 
the direct current at the lowered potential, after passing 
the first stage of the conversion, may be employed 
direct for traction or associated purposes. 


b- 


In the experimental plant, which has been working 
for the past sixteen months, a transmission pressure 
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of 100,000 volts has been maintained, and it is thought 
possible even to dcuble this; but, if this high pressure 
prove to be the limiting figure for the system, the 
present economic railway distribution radius would be 
more than doubled. Commercial trials of the new 
system are awaited with interest, and practical plants 
to operate on this system in London are now actually 
in course of construction. This development affords an 
interesting example of historv repeating itself, and it 
would appear that the Fnal battle of D.C. v. А.С. has 
vet to be fought to a finish. Possibly the ultimate 
result will be a happy fusion of both principles. 
E € 
With a view to encouraging new consumers, it is 
highly desirable to eliminate as far as possible those 
irritating charges by way of deposits, 


Vexatious meter rents, and the like, for which 
Charges. the average consumer sees no justi- 


fication, and which, in the long run, 
lead to considerable irritation and must militate against 
the further popularising of electrical service. A cor- 
respondent in the Daily Mail instances demands for 
deposits of £2 each bv gas and clectricity supply 
companies to whom he applied for services, and which 
were to be retained, presumably, as bona fides for the 
duration of the service, no interest being paid. Surely 
there are other methods of ensuring the good faith of 
an applicant for а service he is prepared to pav for 
other than by requiring him to invest what is really a 
modicum of capital in the concern? 


ee 


Then there is the question of meter rents, and in this 
connection a case was cited earlier in the year, in 
which a tradesman in a northern city tock over the 
disconnected electricity meter from an outgoing tenant 
until such time as his premises had been rewired and 
a fresh supply was required. In spite of the fact that 
the meter was out of use he subsequently received an 
account from the electricity supply department for one 
unit, 1d. ; addition 75 per cent., id. ; rateable value of 
meter, tgs. 5d.; add so per cent. on rateable value 
charge, gs. od.; rent of meter, is. 2d.; total, PA 


гох. 6d. Evidently valuable corporation property that 
meter, but it. does not. reflect. much credit on the 
department responsible for such a vexatious and 


unintelligent system of fleecing its consumers. 


Although the advantages of judicious advertising 
are generally recognised, it is not often that adver- 
lisers take the trouble to report 

An Appreciation. results and express their satisfaction 
where these have proved favourable. 

It is all the more gratifying, therefore, to receive from 
one of the firms which makes consistent use of the 
"Practical Electrician's. Pocket Book” as а medium 
for the announcement of its wares an entirely spon- 
taneous expression of satisfaction. The letter appears 
in another column, and is an indication of the value of 
the “Р.В.” as a medium for publicity. Incidentally, 


{һе most attractive advertisement in the most suitable: 


mcdium will not sell inferior goods, so that a fair 
measure of the success which has been reported is due 
to the excellence of the goods marketed by this old- 
established firm. 


Ever since the Right Hon. David Lloyd George 
became prominent in English politics I have thought 
there was something electric about 
his personality, and now the secret 
is out. I blushed with pride when I 
saw in the Daily Telegraph, of 
September 1 last, a column with the heading in bold 
type, PREMIER'S “ELECTRICITY.” Of course, 
there it is, as plain as can be. No wonder he is looked 
on as a marvel. And all for a modest threepence 
weekly. It just shows the power and dignity which 
may be acquired by becoming a regular reader, and ] 
can but hope there will be many thousands of aspinay 
politicians who will hasten to send in their subscrip- 
tions. They will be cordially welcomed by 

ELEKTRON. 


The Premier's 
‘ Electricity." 
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ELECTRICAL ENGINEERING.—FINAL GRADE. 


SOLUTIONS TO 1922 EXAMINATION QUESTIONS OF THE 
PAT: CITY AND GUILDS INSTITUTE. 


ed 


By Epwarp Нос̧неѕ, B.Sc. (Eng), A.M.I.E.E. 


(Continued from page 448.) 

Q.4.—Show how the losses in a three-phase slip-ring 
induction motor can be analysed from no-load and 
short-circuit tests taken when power is supplied (a) to 
the stator and (5) to the rotor. 


A.4.—When a motor is running on no-load with power 
supplied to stator, the power absorbed by the motor 
Is dissipated as losses in various parts of the machinc, 
these losses being :—- 

(a) Iron loss in stator corc. 

(b Windage and friction at the bearings and at 
the slip-rings. 

(c) Small J’ R loss in the stator winding. 

The P R loss in the rotor winding and the iron loss 
in the rotor core will both be so very small on no-load 
that they can be neglected. 

The above losses can be analysed by running the 
machine at a constant frequency and measuring the 
input power with different stator voltages ranging 
down to the minimum voltage at which the machine 
will operate. The resistance of the stator circuit mav 


If. 


WATTS 


O 


VOLTAGE 
be measured by means of direct current and the сорр:т 
loss in the three stator phases calculated ; or the stator 
Г R loss may be assumed to be half the total / № loss 
as deduced from the S.C. test. If the input watts be 
corrected for this copper loss, we obtain the power 
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dissipated as iron, friction and windage losses for the 
various stator voltages, and the results are plotted as in 
Fig. 3. If the curve be continued to cut the vertical 
axis at 4, then OA represents the input when there is no 
flux, and therefore gives the friction and windage loss. 

If AC be drawn parallel to the horizontal axis, then 
for any voltage OB, BD represents the corresponding 
iron, friction and windage losses, and consequently 
CD gives the iron loss. 

If the no-load test be carried out by supplying power 
to the rotor instead of the stator, the magnetic field pro- 
duced by the input currents will rotate at synchronous 
speed relatively to the rotor, but only at slip frequency 
relatively to the stator. Hence the iron loss in the 
latter will be negligible. The losses can be analvscd 
as already described; the friction and windage loss 
should agree with the value obtained from the pre- 
ceding test, but the iron loss will now be the loss in the 
rotor core. The value thus obtained cannot be used 
to calculate the rotor iron loss at, say, full-load with 
power supplied to stator, unless the iron loss is still 
further analysed into hysteresis and cddy-current 
losses. 

If it is desired to separate the iron loss in either the 
stator or the rotor into the hysteresis and eddy-current 
components, the no-load test must be repeated at different 
frequencies and the iron losses determined for the 
normal flux (/.¢., the flux corresponding to rated 
voltage at rated frequency) for those different fre- 
quencies. Then— 

iron loss = И, = ky f + kof? 
where ky f = hysteresis loss, 
ka f? = eddy-current loss, 
and f = frequency. 

From this expression, we have— 
T = ky + kof. 

Hence the iron loss per cycle can be plotted against 
the frequency. If the straight line thus obtained be 
produced to cut the vertical axis, the intercept on that 
axis gives the value of kı; and the value of kəf for any 


T W, 
frequency is the difierence between ky and „ for that 


frequency. Hence the hysteresis loss k,f and the 
eddy-current loss kg fy? can be determined for the rated 
frequency of the machine. 

Next, consider the short-circuit test. The flux re- 
quired to produce F.L. current in the rotor winding 
is very small; and since the iron loss varies almost as the 
«quare of the flux, the iron loss on the S.C. test may 
almost be neglected in comparison with the copper loss. 
Also there is no friction or windage loss. The power 
supplied to the machine is therefore dissipated almost 
entirely as J'R loss in the stator and rotor windings. 

An approximate value of the iron loss on short 
circuit can be obtained from Fig. 3 on the assumption 
that half the applied voltage is used to neutralise the 
back e.m.f. of the stator winding, the other half being 
required to send the current through the impedance 
of the stator winding. The back e.m.f. represents the 
voltage necessary to overcome the impedance of the 
short-circuited rotor winding. It therefore follows 
that the flux for a given applied voltage on the S.C. test 
is roughly half of the flux with the same voltage on the 
N.L. test. Consequently the iron losses in the stator 


and rotor can be obtained from curves corresponding to 
Fig. 3 by reading off the value of CD for voltages of half 
the values applied on the S.C. tests. 

The power measured in the S.C. tests can now be 
corrected to give the true J'R loss. The figures thus 
obtained from the S.C. test with power supplied to the 
stator should be practically the same as those obtained 
when power is supplied to the rotor—any difierence 
(apart from experimental errors) being due to a differ- 
ence in the ratios of the stator and rotor currents. 

It is not possible to separate the copper loss in the 
stator from that in the rotor without a further test : 
for example, the resistance of the stator circuit could 
be measured by means of D.C., and the stator Ј? R loss 
calculated. The rotor /?^R loss is then given by the 
difference between the total copper loss and the stator 
copper loss. This method does not allow for any 
“skin ” effect in the stator winding, but on the other 
hand, it obviates the difficulty of allowing for the con- 
tact resistance between the rotor slip-rings and the 
brushes. 

(To be continued.) 


ie ———————— —À 


NOTES ON RAILLESS ELECTRIC TRACTION.* 


ee d 


Bv E. M. MUNRO. 


(Continued from page 464.) 


. POWER. 

Power has already been referred to te ascertain the 
comparative expenditure in various types of cars com- 
monly in изе, as determined by the dead weight and 
passenger load. This further reference is intended 
to deal with the power installation, as determined by 
the nature of the service and conditions incident to 
transmission. | 

The recent increase in pressure at which current may 
be put into the line gives a little more latitude in the 
matter of drop than was prcviously consistent in good 
practice. 

Six hundred volts is now permissible, and upon the 
assumption that motors wound for 525 volts may be 
worked at 450 volts, we have upwards of 25 per cent. 
drop in trolley wires and feeders wholly or in part 
available, according to the relation of cost of energy 
and cost of copper. This is important to гаШеѕѕ 
traction, since theoretically about four times the amount 
of copper is needed for railless as compared with tram- 
ways if the same losses are held to. 

Past practice has held modified views on this point, 
but in the event of railless being employed for fast 
services at short headways with heavy cars, the 
exigencies of such service will necessitate a more 
accurate balance being struck between the cost of power 
and the cost of copper. What happens on grades 15 
of interest, as the following notes will show. 

The coasting grade for a railless car should be taken 
at about 3 per cent. to cover variations due to weather 
conditions and cther causes ; thus 3 X 22.4 7 67.2 lb. per 
ton is indicated as the tractive effort due to gravitation 
pull on this grade, the equivalent of which must be 
supplied by the motor equipment on the level to over- 
ж Abstract of paper read at the Congress of the Tramway 
and Light Railways Association at Bournemouth. 
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come resistance to traction, and it might be assumed 
that on an undulating or switchback route, where the 
grades do not exceed this figure, the average energy 
on the round trip flattens out to approximately mean 
consumption upon а level route; but, where the number 
of service stops necessitates a travelling speed on the 
level which approaches the maximum allowable, and, 
as it follows that the speeds downhill may not legiti- 
mately exceed that figure, the speed on up grades is 
not to be arbitrarily settled ; it is, in fact, controlled by 
the maximum on level and down grades. It is in such 
cases that the advantage of the great range of available 
power on all trolley vehicles is so apparent. 

To take a concrete case, where a double journey of 
5 miles total approximately has 2,600 yards on up 
grades and 1,660 yards on level or down grades one 
way, the rise on the home run is 166 ít., or a mean 
grade of 2.14 per cent., the service has to be main- 
tained with nine cars with seven stops per mile, and 
lay-over necessitating a 36-minute allowance for the 
trip. This equals a mean speed of 16.6 miles per hour 
on grades. On grades the mean drawbar pull on a 
railless car, то tons loaded, equals 1,180 lb. ; the mean 
drawbar pull on a tramcar of similar capacity with 51 
passengers, having a loaded weight of 132 tons, equals 
1,072 lb. Although the resistance to traction for the 
tramcar is taken at less than one-half of that for the 
railless car, this close approximation 15 due to the 
differences in the unladen weight per passenger-seat of 
the two vchicles. 


To accelerate these two cars at т ft. per second 
on the g per cent grade, of which there is a short 
piece, the railless car needs a drawbar pull of 3,416 Ib., 
whilst the tramcar requires a pull of 4,146 Ib. Running 
on the level the drawbar pull for railless car equals 
Joo, lb., and the tramcar 412 lb. On such a route 
as the one described the energy consumption should 
not vary much between the rail and the railless car. 

With regard to the power actually taken by railless 
cars, some misconception existed when this form of 
traction was frst projected in this country, it being 
thought that the increase in energy consumption would 
be comparable to the increase in the resistance to 
traction upon the surfaces of public roads over that 
upon the grooved tramway rails, between which there 
is a great difference. Whereas the particulars set out 
in Table II. show that no such differences exist if con- 
sidered upon the basis of passenger miles, which seem 
a fair method of comparison. , 

Where a schedule has to be guaranteed and the head- 
way 15 short, or where energy consumption has to be 
specified, an ample figure for road resistance should be 
taken. . | 

The resistance to traction may well be a varying 
factor as between one route and another, at any rate 
until roads are constructed upon some standardised 
plan, and so maintained that the surface can be antici- 
pated to offer a resistance varied only by weather con- 
ditions. For this reason, where possible, voltage con- 
ditions should be variable between some narrow limit 
such as may be practicable, although the selection of a 
sound figure to cover road resistance will always put 
this matter upon a safe basis. 


(To be continued). 


Correspondence. 


A COMPLIMENT. 
To the Editor of ELECTRICITY. 

SiR,—AÀs manufacturers of electrical accessories, we natur- 
ally like to hear good opinions expressed concerning our 
own products, and think it only right that the proprietors 
of mediums used for advertising them should be mide 
acquainted with the results obtained from our advertise- 
ments. 

As you know, we have advertised in The Practical 
Electricians! Pocket Book for several vears, but during the 
past year we determined to keep a check on inquiries 
received which could be directly traced to that medium. 

It is with pleasure we report that in the course of the 
year 160 inquiries have been received, an average of three 
per week, a result which speaks for itself regarding the 
effective publicity afforded bv your hardy annual. 

Wishing the publication continued success, 

We are, Gentlemen, 
Yours faithfully, 
А. Р. LUNDBERG AND SONS. 

P.S.—1f you should wish to make these facts known, we 
have no objection to our name being mentioned in connec- 
tion with same. 

August 9th, 1922. 


Questions and Answers by Practical Men. 


RULES. 

QUESTIONS : We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of 
sufficient interest to our readers will either be replied to under ** Answers to Corre- 
spondents”’ or replies will be invited from our readers. One shilling will be paid 
for the question which we select for competitive replies in this column. 

ANSWERS: A fee of 108. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies , 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, tf, in kis 
opinion, the answers received do not possess sufficient m-rit. Competitors desiring 
sis ип of their manuscripts, tf unaccepted, should enclose stamped addressed 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors mas adopt a 

nom de plums,” but, both in the case of questions and answzre, the competitor's 
real name and address must be sent with the manuscript as a guarantee of 2221 faith. 
No correspondence will be entered into with regard to successful replies. The Editor's 
decision ts final. 

_Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
n SUME who win the first or second prize the most times during ths next twsice 
nths. : 

The words *' Questions and Answers" or “Q” and ' A" sho: laced a` 
the top left-hand corner of all letters intended ы this column. d id 


; T 
QuEsTION No. 147. 


I have a 4o h.p. motor running at 750 r.p.m. It is 
fully loaded but I wish to increase the speed to 1,100 
per minute. I find that if I insert resistance in series with 
the shunt field, I can obtain this speed at no load. 
With an increase of load, however, the speed drops consider. 
ably. Can any reader tell me how I can rectify this trouble? 
—'* MAINTENANCE." 


QuEsTION No. 148. 

I have a spare motor-starter, 220 volts. то h.p. І use 
this in case of emergency to start any то h.p. motors. 1 
would like to use this starter to start 20 h.p. motors as well, 
but I am told that considerable alterations to resistance 
will be necessary. I would like the benefit of the experience 
of your readers on this matter and I would appreciate am 
assistance that is offered. —* STARTER." | 


(Replies to Questions 147 and 148 must be received not 
later than September 23, 1922.) 
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Answers to Questions. 
QUEsTION NO. 140. 
I am very shortly going out to Cuba where, I understand. 
the whole of the sugar machinery is electrically driven. 


Can any reader give some details about the electrical 
equipment of a sugar estate?—'' PLANTER.” 
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REPLIES TO QUESTION No. 140. 


The first prize (108,) has been awarded to “Cubist” for 
the following reply :— 
. I have just returned from the West Indies and I have 
had an opportunitv of considering the operation of sugar 
machinery in Cuba, Jamaica and Central America. lf 
“Planter” is under the impression that the whole of the 
machinery is electrically driven, then I am afraid that he 
will be disappointed. Jt is not. 

lhe size, or capacity, of a sugar plant is calculated in 
"so many tons per усаг.” That is, if a plant is capable 
of dealing with, say, 20,000 tons of sugar per year, then 
it is known as a 20,000-ton plant, and so on. 

The power required to deal with a 20,000-ton plant is, 
approximately, r,ooo kilowatts. 'That is, 1,000 kilowatts 
js being generated at any instant the plant is working at 
full load. This power is variable according to the auxiliary 
machinery which is electrified, or upon the amount of 
electric light which is being used. Of this power, the 
largest bulk is expended in operating the heavy rolls which 
crush the juice from the cane. Perhaps a brief description 
of a complete plant will assist “Planter.” 
. The cane is usually brought in from the sugar estate bv 
means of steam locomotives. These will pull, probably, 
from twenty to thirty wagons, each holding about four 
tons of cane. On some.estates the wagons may be larger 
or smaller. The cane is emptied from the wagons on to 


a conveyer which requires about twenty horsepower to 


move it at the necessary speed. This speed is very low. 
The cane, when it reaches a certain point, drops from the 
conveyer into a space: above the rolls, previously referred to, 
From nere it falls between the rolls and is crushed. 

The juice is now pumped up to the boilers, which are 
really copper tubes around which steam, at a low pressure, 
passes. "That is, the juice is inside the tubes and the steam 
is outside. During the process of boiling, the scum is 
removed so that when the whole of the process is completed 
the sugar is of a clear brown colour. | | 

The crushed cane is known as "trash." This is used 
for firing the hoilers. As a matter of fact, a convever 
carries it over the top of the boilers to a hopper, from 
which it is automatically fed into the boilers. But there 
is not sufficient "trash " to maintain the steam pressure in 
the boilers the whole of the time the plant is working. 
The result is that wood or coal has to be used. Wood is 
to be preferred, because coal has to be imported and this, 
of course, makes it very expensive. 

There is a considerable amount of water power in Cuba, 
and the estate owners are seriously considering harnessing 
it to provide electricitv, through water-wheel generators, 
to operate electric motors for crushing and lighting. Some 
estates have a combination of hydro-electric power and 
steam-driven turbo-generators. Others are content to stick 
to the old-fashioned horizontal steam engines for crushing, 
and there are a large number of them in Cuba, with small 
hydro-electric plants for lighting and auxiliary machinery. 

Some plants have only steam engines installed, and they 
depend for lighting upon such small lighting sets as the 
Delco or Lallev. The largest of these: plants are about 
three kilowatts at either 32 or 11o volts. 

If “ Planter” is an electrical engineer, he will find plenty 
of scope to show his ability. My advice is: Harness 
much water as vou can. Obtain reliable plant and see that 
your motors are designed to meet the exceptional require- 
ments of the tropics. Generate at a high voltage, since 
this will reduce the cost of your transmission system, and 
transform down: to about 500 volts. | 

For lighting, a few poles about the estate upon which 

cre insulators will meet the case. Hard drawn copper wire 
should be stretched between the insulators. Very little 
difficulty will be experienced from lightning. 
. As far as power is concerned, the chief item is :—Have 
plenty of spare parts or you will find yourself in a hole.— 
e CUBIST,” А o . А А М x eee " 

No second award is made. 
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THE APPLICATION OF HEYLAND'S DIAGRAM 
FOR TESTING INDUCTION MOTORS. 


(Continued from page 469.) 

To determine the performance of the motor from its 
circle diagram, it is first necessary to calculate the total 
current input required to develop its rated horse-power, 
which is given by :— 

B.H.P.x746 | 
terminal volts x apparent efficiency. 


It is important to note that the apparent and not 
the real efficiency should always be used when calculating 
the input current, as the former takes into account the 
power factor, which cannot be neglected when it is 
required to know the actual power developed by a motor. 

The apparent efficiency of the motor in question was 
found to be 77.295, so that the primary input current is 
given by 

40 X746 

550 X.77 
79.5 

or 43 i 

The full load current is generally increased by about 
50% to enable the performance of a motor when over- 
loaded to be determined. | | 

The maximum value of the input current will, there- 
fore, be taken as 100 total amperes, and the data corre- 
sponding to different values of current can be taken from 
the diagram in the following manner. 

Referring to Fig. 3, lay off the current vector AC7 = 
тоо amps. (by the scale at top of diagram) on the arc of 
the input circle, and join HC7, cutting the circles of 
torque and output, also the line of slip, at the points 
17, L7 & 57 respectively. 

This is done for various values of primary current 
as represented by C6, C5, C4, etc., then the ordinates 
of the different points 77, B7, S7, etc., will give data 
indicating the performance of the motor at loads corre- 
sponding to the various values of primary current. 

The input current vector consists of a working com- 
ponent C7 W7 and a wattless component AW7; this 
latter component consists of a magnetising component 
AC and a leakage component CW7. | | 

The percentage magnetising current is given by 

AC 22 . 229% 
AC; | Iro ^^" €. | 
and the percentage leakage component is 


CW7 21 _ 219, 


AC7 | | 
Total percentage iron loss is 22 421 =43%. 
Power Factor = Y100'—43? =90.3%. | 
This figure corresponds to the value given by the ` 
ordinate PF7, representing the extremity of the current 
vector AC7 on the power factor quadrant VE. 


length of vector 4C7 x550 | 


=70.5 total amperes 


= 40.7 amps per phase. 


Apparent H.P. = 


746 
= Tao =7375 
Real Н.Р. куа ordinate of C7x550. 
| 746 
= 90:4 550 _ 66.6 Н.Р. 
746 
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(ordinate of B7-ordinate of CO) x 550 
746 
—55.25 H.P. 


Brake H.P. = 


_. 75 X 550 
740 
Brake Н.Р. 
Real Н.Р, 


- 55:25 = 830 
= “666 X199 =83% 
Brake H.P. 
Apparent Н.Р. 


55.25 | о 
= =~— XIO00 = 
73:75 á 15А 
The torque at 1 foot radius is given by 
(ordinate of T7-ordinate of СО) x550x7.04 
Synchronous speed 
= 535x550 X7.04 
800 
Аз regards the slip, the scale for the slip line SO, S8 = 
Synchronous speed HS 
( ordinate of G < HS8 
As stated above, G represents the locked: point and 
therefore тоо per cent. slip, t.c., zero speed. 
.'. Total length GS corresponds to 800 r.p.m. 
(To be continued.) 


Real efficiency X тоо. 


Apparent efficiency = x 100 


= 404 lb. 


DIRECT CURRENT LIFTS.* 


Ву Н. M. MissiNG. 


In America express lifts are largely used, travelling 
many floors at a high speed (600 or 700 feet per minute), 
and then running local for the rest of the trip. In 
this town (Johannesburg) no buildings warrant such a 
service, and our fastest machine is 340 fect per 
minute. This speed is too great for local work, but 
isa great time-saving factor in returning to the ground 
floor or answering a call when two or three floors have 
to be travelled. The local speed of the machine is 
about 250 feet per minute. The average speed for 
passenger lifts in this town is about 200 feet per 
minute, although there are many of 250 feet to 300 
feet. 

There are to-day running in Johannesburg nearly 
200 clectric passenger and goods lifts, and also a large 
number of small service lifts. The first passenger 
electric lift was installed in Johannesburg just after 
the Boer War, and is still in use, being situated in 
the older portion of Stuttaford's Stores. I believe I 
am right in stating that there are more lifts in 
Johannesburg to the population than in any other town 
in the world. Government inspection is more strict 
in this country than in most other parts of thc world, 
and owing to this verv efficient supervision it is a very 
rare occurrence to read of lift accidents here. 

In determining the size of car and speed of a pas- 
senger lift for a building, the approximate number of 
persons entering and leaving at the busiest time must 
be ascertained, also the length of travel and the number 
of stops to be made. Ample space must be provided 
in front of cach landing to allow of quick entrance 
and exit from lift cars, and the entrance to the car 


* Abstract of paper printed in full in the Transactions of 
tne S.A Inst Е.Е. 
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must be wide and not obstructed by the operator 
(Floor of car, two square feet per passenger.) 

Lifts should accelerate and pull up quickly consistent 
with economic current consumption and avoidance of 
undue shock to the passengers or car. | 

Goods lifts are usually run at a speed of approxi. 
mately 100 feet per minute, and vary in size accord. 
ing to the nature of the inaterial carried. Speed is of 
little consideration, as the time of travel is only a 
small percentage of the time of loading and unloading. 

The guides for car and balance weight must be 
securely fixed in the hatchway and must be true and 
plumb. Guides of hard wood are quite satisfactory 
for goods lifts with a speed of not more than 120 feet 
per minute. Light steel guides for passenger lifts up 
to 200 feet per minute, and heavy steel of round or Tee 
section for faster service. Guides, whenever possible, 
for cars should be fixed at the sides, but where two 
openings are required in a car on adjacent sides, 
diagonal guides have to be resorted to, but are not as 
satisfactory as side guides and require more elaborate 
cage construction and safety gear. The guides must 
extend the whole length of the hatchway and rest on 
secure foundations, as practically the whole weight ot 
the car and load is carried on them in the event of the 
safety catches coming into operation. 

Buffers are provided at the bottom of the well, which 
should be three feet below the bottom landing. А 
space between the tcp of the car and the underside of 
overhead flooring of the machine must be, when the 
car is standing at the top landing, three feet for lifts 
whose speed does not excees 350 feet per minute, and 
five feet for greater speeds. This precaution from a 
safety point of view is not so great, especially where 
traction drive is employed, as immediately the balance 
weight grounds the sheave revolves without lifting the 
car, while in the case of drum machines few eagines 
are powerful enough to raise the car empty when the 
balance weight is grounded, but this length should be 
kept as great as possible, as the longer the rope be- 
tween the machine and the car the less shock there is 
on stopping. This space also applies to the balance 
weight when the car is at the bottom. 

The clearance between the car opening and the lintels 
should be about one inch, and the gates whenever 
possible should be flush with the hatchway.  Lintels 
projecting into the hatchway should be rendered safe 
bv bevelling the approach or by an additional gate 
fixed inside the car, which has to be closed to com- 
plete the circuit. Where two openings are provided in 
a car one must be fitted with a gate and electric con- 
tact. 

The lift machine should be installed whenever pos- 
sible at the top of the hatchway. There are several 
objections to basement machines. The lifting’ ropes 
have to be very much longer and do not last on account 
of the necessary diversions. — Tdler sheaves are re 
quired which require constant attention and are a 
source of friction. The actual load on the building is 
not decreased. A machine placed directly over a 
hatchway imposes a load on the building equal to the 
weight of the hoisting machine plus the load and 
balance weight. Placing the machine at the bottom 
imposes a Joad on the building equal to twice the load 
and balance weight. Therefore, if the machine weighs 
less than the load and balance weight, placing the 
machine overhead reduces the load on. the building. 
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Placing the balance weight in a separate well may 
be good trom an architectural point of view, but is vegy 
bad practice. The lubrication and inspection of the 
guides, weight, and fastenings is often neglected, and 
the life of the ropes is affected by the use of extra 
sheaves to carry them over the balance weight well. 

Modern practice leans to, traction drive both for 
overhead and basement machines, for passenger and 
goods lifts. This drive consists of a wheel with four 
or more V grooves cut in same. In the case of over- 
head machines this wheel should be of a diameter equal 
to the distance between centres of the car and balance 
weight, so that no sheaves are necessary. In the case 
of the bottom machine, the wheel projects into the 
hatchway so that a straight lead may be taken off 
cach side and'so carried up the hatchway and then 
over sheaves to the car and balance weight. 

In the older machines and in cases where for one 
reason or another less than 150 degrees of the peri- 
phery would be in contact with the rope, drums are 
in use, These drums are machined with spiral grooves 
from the centre outward in the case of top machines, 
and right across in the case of bottom machines, so 
that as the car ropes wind on, the balance weight 
ropes wind off. For high buildings the length of drum 
becomes very great, but drums have a slight advantage, 
inasmuch as there is no creeping of ropes and conse- 
quently the ropes give longer service where not 
diverted. А special drum is required for each individual 
fength of travel, whereas the traction tvpe can be used 
for any length. Another bad feature of the drum type 
is that in the case of overwinds an undue strain is put 
on the car and balance weight rope fastenings. 

For heavy goods and slow work sheaves are some- 
times fitted to the top of the car and balance weight, 
the ends of the ropes being ancnored at the top of the 
hatchway. This is termed *'' two to one roping.” 

Independent, or flying, balance weights are some- 
times used to relieve the weight on the drum bearings. 
This consists of an independent weight nearlv equal to 
the weight of the car travelling in the same guides as 
the balance weight, but roped independently to the car 
over separate idlers. 

The attachment of the rope to the саг and balance 
weight is effected by means of.splicing the ropes into 
bolts or shackles, or by being leaded into special 
sockets at the balance weight. The bolts have the 
advantage of being easily adjustable to the length of 
the rope; at the car end leading is more often the 
means emploved, the ropes being attached to an 
equalising device so as to give each rope an equal 
load. In the case of drum drives where only two ropes 
are used to car and balance weight a safety factor of 
at least five has to be maintained in each rope, the 
supporting effect of the other rope being ignored. 
In the case of traction drive elevators where more than 
two ropes are used, fitted with appliances for equalising 
the load, a maximum factor of safety of ten is per- 
missible on the aggregate strength of all the ropes, 
but no one rope must have a lower factor of safety 
than three with respect to the maximum working 
load. | | 
GEARING. * 

Elevator machines have been built gearless or with 
the following types of gearing : Single worm and gear, 


* Based on a paper read beforet the American I. E. E. bv Harrison 
P. Reed. 


single helical gear, tandem worm and gear, single 
worm and gear with external spur back-gearing, single 
worm and gear with internal spur. back-gearing and 
car-levelling single worm and gear. 


Gearless Elevutor.—The gearless elevator, not in 
use in South Africa, requires a very low-speed direct- 
current motor, because the driving sheave diameter 
is usually made not less than 40 cable diameters in 
order to obtain reasonable cable life, and therefore 
to obtain the desired elevator speed a motor having 
a speed of 65 revs. per min. or less is used. Due to 
this limitation, car speeds with the gearless machine 
lie between 400 and 7oo ft. per min. It is a very 
smooth and quiet operating machine and gives a high 
full speed operating efficiency for long travels. As 
yet this machine is generally built in the full-wrap 
traction type which reduces the full speed running 
efficiency somewhat. 


(To be continued). 
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A BOOK ABOUT SWEDEN. 

Such is the title of a small volume, issued by the Swedish 
Traffic Assocn. (Stockholm), an organisation whose principal 
object is to stimulate touring in Sweden. The book, how- 
ever, covers a verv much wider field than a guidebook of 
the predominant tvpe. It provides an introduction to the 
historv and politics, industrial conditions, scientific and 
literary activities and state of culture in general of the 
Swedish people, finishing up with an illustrated travellers’ 
guide. : 

The main part of the book is divided into two chapters, 
namely, ‘Economic Life and Industry,’ and *''"Througb 
Sweden." In the first of these chapters the reader is made 
familiar with facts and figures relating to agriculture, 
forestry and mining, with their adjuncts. England being ` 
a larg? consumer of Swedish timber, paper, iron and steel, 
much of interest will be found in these pages. Some figures 
and illustrations relating to the construction of electrical 
machinery will, however, probably be quite new to the 
average reader. As an instance may be mentioned the 
rotor of a 30,000 h.p. generator (illustrated on page 62) 
constructed by the Swedish General Electric Co., - 


The chapter “Through Sweden" is treated comprehen- 
sively, the illustrations and maps being numerous, and one 
feels desirous of making an extended tour to enjoy the 
varied scenery from the oak and beech region of the South, 
where the walnut tree grows, right up to the north, which 
is the region of the dwarf birch, rising only some six inches 
from the ground. One is also impressed with the easy and 
comfortable travel conditions, and interested in the hydro- 
electric plants and electric railways. 


prse —€————————— 


Water Turbines.— Readers of ELectricity who are interested 
in this particular subject, more especially in regard to the 
application of turbines for hydro-electric purposes, should read 
the paper entitled “ Water Turbines,” which was read recently 
bv Mr. D. M. Anderson, C.B.E., before the Scientific Society of 
the Roval Technical College, Glasgow. It is reprinted, with 
illustrations, in the current. issue of ‘‘ The Channel,” and copies 
can be obtained from the office of that paper at City Buildings, 
Cathcart Street, Greenock, price 8d., post free. It is probable 
that the supply 18 limited, so applications should be made 


| without delay. 
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Blackburn.— Mr. W. Pickup, electrical engineer, of Mincing 
Lane, Blackburn, is executing a large contract in connection 
with Messrs. Furness’s new premises in King William Street. 
Mr. H. T. Bourne, electrical contractor, has opened business 
premises in Whalley Range. 

F.T.C. Old Students’ Association.—The annual general meeting 
will be held at Finsbury Technical College (Leonard Street, City 
Road, E.C.2) on Friday, September 29, at 6.30 p.m. Nomi- 
nations for officers include the following gentlemen in the 
electrical industry :—President, Mr. W. M. Mordey ; Vice- 
Presidents, Major F. H. Masters, Mr. W. J. Tennant; Members 
of Council, Mr. W. W. Bradfield and Mr. R. W. Paul. 

Proposed Tube Railways for India.—The Office of the High 
Commissioner for India has forwarded to the D.O.T. copies of 
reports on the proposed tube railways between the East Indian 
Railway and the Eastern Bengal Railway, together with a book 
of plans and a longitudinal section. These documents can be 
inspected by representatives of U.K. firms interested on appli- 
cation at Room 49 in 35, Old Queen Street, Westminster, S.W.1, 
until 2oth inst. 

Personal.—Mr. A. P. Ambler has resigned his position of 
Publicity Manager to The Edison Swan Electric Co., Ltd., and 
joined the Dorland Advertising Agency on the rst inst. Mr. 
H. V. Richards has been appointed his successor with the 
Edison Swan Electric Co. Our deepest sympathy goes out 
to Mr. R. W. Hughman (Managing Director of our esteemed 
contemporary the Electrical Times) on his bereavement in the 
death of his father, Capt. N. R. Hughman, at the age of 8r. 
Capt. Hughman had a long list of truly patriotic efforts to his 
credit in the military, religious, and social spheres. When 
finally demobilised in 1920, at the age of 79, he had the dis- 
tinction of being the oldest officer in the British Army. 

Extending Trade.—Mr. E. P. Beunett, Joint General Manager 
of Simplex Conduits, Ltd., has been given the additional appoint- 
ment of Colonial Sales Director of that Company, forthe purpose 
of developing the overseas sales. Не will leave England on the 
26th inst. on an extensive business tour in the interests of thc 
Simplex Co., and their associate Co., Credenda Conduits Co., Ltd. 
Besides visiting existing depots and agencies, Mr. Bennett will 
attend to the establishing of new representations, and the 
extending of the Simplex-Credenda loint Sales Organisation. 
His programme also includes the introduction of the Durex 
System, and other systems which the Company are specially 
developing to satisfy conditions met with in tropical countries. 
The itinerary includes, amongst other countries, India, Ceylon, 
Burma, East India, Australia and New Zealand, and will pro- 
bably occupy some twelve months. 

A Kindly Acknowledgment.— Readers of this paper who are 
in charge of the electrical machinery which is now in such 
extensive use in connection with printing work, will appreciate 
the kindly words contained in a paragraph in last's week issue 
of the “ Newspaper World." In it reference is made to the 
records which are occasionally reported of fast running rotary 
printing machines that have been working for many ycars 
without trouble or breakdown, without any reference being 
made to the maintenance statf. It then gocs on to state that 
somewhere in the background there is a painstaking, plodding 
engineer carefully watching wear and tear and ever, ready to 
exercise that prevention which is so much more important than 
cure We think that these remarks will appeal to many charge 
engineers who have under their control the electrical apparatus 
which is soessentially a partofthe present day printing machinc- 
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. Trade Notes, 


A. P. Lundberg and Sons (477-489, Liverpool Road, N.7) 
announce that in anticipation of the reduction in labour rates 
they reduced the prices on September 1 of their Lektrik acces- 
sories. А list gives nearest net trade prices of some of their 
general lines falling under the headings, switches, plug con- 
nectors and switch plug connectors. 

We have received a price list (dated September I, 
wires, cables, conduits and fittings and accessories from Р, 
Dwyer and Co. (64-66, Victoria Street, S.W.1). 

Leaflets to hand from the Sun Electrical Co., Ltd. (118-120, 
Charing Cross Road, W.C.2), deal with Sunco bell transformers, 
Sunco desk fans, a special reduced price offer of Sunco electric 
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fires, and the recently reduced prices of electric lamps, Cosmos, 
Ediswan, Elasta, Foster, Mazda, Osram, Siemens' Britannia, 
Stearn and Z. 

The revised prices now ruling for Sceando drawn wire metal 
filament lamps are contained in an illustrated leaflet issued by 
the manufacturers, Crowther and Osborn, Ltd. (7, Blackfriars 
Street, Salford, Manchester). These lamps are made in Bollington, 
Macclesfield, the glass works being at Bredbury, near Stockport. 
Attention is drawn to the efficiency and durability of the 
Sceando half-watt type lamps and to the fact that they are 
made under Patent No. 161026-20 and Patent applied for 
Nos. 10744-22, of which Messrs. Crowther and Osborn are 
the sole proprietors. i 

An illustrated catalogue from the Alden Engine Co., Lid. 
(of Oxford, and 219, Tottenham Court Road, W.), deals fully 
with their excellent engines, pumping and lighting sets, of j kw., 
1j kw., 2 kw. and 24 kw. capacity. А supplementary price 
list gives export prices, f.o.b. English ports, while we further 
understand that the firm also periodically sends its overscas 
correspondents lists giving the cost of freight and insurancc 
on their different sizes of engines and lighting plants to many 
of the principal ports throughout the world—a scheme well 
calculated to stimulate our vital export trade. The engines 
were recently described and illustrated. іп E1.ECTRICITY. 

A new leaflet, No. P.175., issued by B. 1. and Holsby Cables, 
Ltd. (Prescot, Lancs), deals with the Dickinson's patent cover 
for cable joint boxes. By the use of this device troubles due to 
shrinkage of compound during cooling are avoided. “ Topping 
up” and “filling by layers ” are rendered unnecessary, and 
immediately after filling the box may be buried. Ал inverted 
cast-iron bell is fixed over a hollow stud screwed to the top of 
the box, and forms a reservoir from which air is drawn whilst 
the compound is cooling. This prevents air or moisture from 
being drawn in through the glands and other joints during the 
period of contraction, whilst the diving-bell action of the cover 
prevents the subsequent entry of water through the vent-hole 
at the top of the stud. Among the users of this cover are 
many Corporations and Public Authorities. | 

The B.T.-H. Co., Ltd. (Mazda House, Upper Thames Street, 
E.C.4), are circularising a postcard depicting '' Mr. W. Heath 
Robinson's idea of some of the latest tests for Electric Lamps." 
Recipients are invited to apply to their dealer for a list of the 
new reduced prices and to Mazda House for a free copy of the 
children's painting book, “ The Most Wonderful Lamp." 

A price list, section 1-8, to hand from T. C. Jones and Ce., 
Ltd. (Shepherd's Bush, W.12), deals with small tools for en- 
gineering and general workshop use. Included are dropped 
forged steel spanners, box spanners, files, adjustable spanners 
and wrenches, vices, pliers, blow-lamps, drills, mandrels, chucks, 
taps and dies (very complete), belting, etc. Interested trade 
readers, mentioning ELECTRICITY, May obtain a copy on applica- 
tion to the “ Tool Department.” І 

‚“ Kandem" bell transformers and electricity meters for 
single, two and three-phase circuits are illustrated and described 
in detail in publications K.T.-21 and K.M.-25,issued by Justus 
Eck and 8. Brook, oí 4—12, Palmer Street, Westminster, S.W.r. 
(opposite the west entrance to St. James's Park railway station). 
These publicationsshould interest many trade readers, who may 
obtain a copy on making the usual request. 
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ELECTRIC COOKING. 


Ar 1HE G.E.C. Wirron WORKS. 


One of the interesting visits paid by the I.M.E.A. 
during the recent convention was to the works of the 
General Electric Company, Ltd., at Witton, Birming- 
ham. As we kave but a shert time ago described the 
works, we will refer in this instance, particularly, to 
the up-to-date electric kitchen in the magnificent new 
" Magnet" club house where meals have been sup- 
plied to the staff and employees, approximating’ 2,000, 
with every success for over 18 months. The equip- 
ment, which was manufactured at the G.E.C. Heating 
and Cooking Works in Birmingham, comprises four 
ranges, cach fitted with three ovens, grillers, steaming 
ovens, vegetable boilers, fish fryers, stock pots, hot 
cupboards, saucepans, boilers, etc., together with the 
necessary control gear. ' 

In considering the planning of the 
kitchen, it had to be borne in mind 
that whilst large numbers had to be 
catered for, there was no need to 
make provision for great variety in 
the type of meal. Any portion of the 
plant for cooking in any particular 
way had to be capable of providing 
for the full number of diners at any 
one time. 

In the design of the whole of the 
appliances, the guiding principle 
adopted was simplicity of construction, 
so that access couid be easily obtained 
to any particular part. In the ovens 
the whole of the electrical portion can 
be readily removed, leavmg a free 
space for cleaning. There are no 
crevices for fat or dirt to accumulate, 
and all seams are welded. 

With the exception of the stock 
pots, all appliances have self-contained 
elements, whilst the problem of veget- 


able boiling has been successfully 
solved Бу providing such loading 
that an ample reserve of heat is 


available to raise the temperature quickly to the boiling 
point. - 

The following details of the equipment are of 
interest :— 

Ovens.—Four ranges are provided, each fitted with 
three ovens 8 cu. ft. capacity, wired for 5 kw. maximum 
consumption, with low heats of 24 kw. and 1} kw.; 
the elements are of the Firenza type. On two of the 
ranges plug receptacles are provided for separately 
heated utensils. 
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FIG. KITCHEN, SHOWING FIVE 
“ MaGNET "" Ovens Wira Ece Borers on Тор, ALSO 
Hor Pra4rEs, CarvinG Disues, Erc. 


Grillers.—These are arranged with hot-cupboards 


‘above and below, the upper ones receiving the heat from 


the actual grilling elements. Each half of the griller 
is wired to consume 8 kw. and sub-divided again so 
that only a quarter of the total grilling area need be 
in use if so desired. 


Fic. 2.—Тне LARGE OVENS. 
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Fic. 3.—A WELL ARRANGED OVEN. 

Steaming Ovens.—These are double cased and 
lagged, and doors arranged with steam) tight joints. 
Constant water level attachment is fitted to avoid the 
possibility of boiling dry. Current consumption 5 kw. 
max., with low heats of 21 and 11 kw. 


Vegetable Boilers.— l'hese are each of 30 gallons 
capacity, made in heavy copper, double cased. Current 
consumption 6 kw., 3 kw. апа 14 kw. Fitted internally 
with the usual wire baskets and strainers, etc. 


Fish Fryers.—Made with welded steel pans, 36 in. 
by 18 in. by 8in., current consumption to each section 
6 kw., with low heats of 3 kw. and 1} kw. 


Stock-Pols and Stand.—The stock-pots are made of 
heavy copper, and the heating elements are not self- 
contained, but the stand is provided with hotplate, 
20 in. square, loaded to 5 kw. max., with low heats of 
24 kw. and 1} kw. 


H ot-Cupboards and Ca rving. T'ables.— These are each 
provided with 3 carving wells, separatety саќе, the 
consumption for each being 500 watts. The hot-cup- 
boards have a maximum consumption of 3 kw. Over- 
head control is fitted. 


Saucepans and Boilers.— These are all fitted with self- 
contained heating-elements, pilot lamps being fitted 
near the plug receptacles, to which they are connected. 


Control Gear.— The series parallel principle has been 
adopted throughout the whole of the cooking apparatus 
in the canteen, and pilot lamps fitted to every circuit. 
The internal connections in the apparatus are almost 
entirely of stiff strip metal, and the use of beads almost 
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Fic. 4.— THE SwrirCH GEAR. 


eliminated. Mica insulation is adopted throughout, 
except where red hot coils are used. 

The whole of the apparatus has been wired for use 
on 220 volt 3-wire system, the various items being 
arranged so that thev can easily be balanced. We 
illustrate some of the items. 


COMPREHENSIVE WIRE TABLES. 


Accompanying a most conveniently arranged set of 
wire tables in a tough cover suitable for pocket use 
from the old-established firm of universal wire and cable 
makers, the London Electric Wire Company and 
Smiths, Limited (Playhouse Yard, Golden Lane, E.C.1), 
comes an intimation that they will be pleased to forward 
a copy to any firm which, in applying, sends its trade 
card. The tables are extremely useful, and no doubt 
the company's kind offer will be generally accepted. 
The first table contains some 114 entries for British 
standard sizes of annealed copper wires and shows the 
standard diameter in inches and mm., the equivalent 
superseded S.W.G. size (where there is one), the 
calculated sectional area, weight, resistance for 1,000 
yds., and for i lb., as well as its current rating in 
amps. Three distinctive types are used throughout, 
showing at a glance primary and secondary standard 
sizes, and sizes not recommended for general use. 

There then follows a comparison table of the follow- 
ing wire gauges :—S. W.G., B.W.G. and B. and S., 
and the British Standards Table for solid and stranded 
circular conductors (standard annealed copper) extracted 
from the B.S.S.A. report No. 7. Next we come to à 
table of B.S. conductors for flexible cords, a table show- 
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ing the number of wires in standard conductors for 
flexible cables, notes on annealed H.C. copper and a 
table of physical constants. 

Nickel chrome and Eureka resistance wires are then 
fully treated in tabular form, while the ensuing table 
shows the dia. in inches of copper, aluminium, 
platinoid, tin, allo-tin and lead fuse wires to fuse at 
currents from 1 to 120 amps. Some useful conversion 
factors and four fig. tables of logs and antilogs com- 
plete this pocket compendium of valuable information 
on wires and cables. Its publication must have cost 
much in brainwork, care, time and money. ` 


TRADE IN INDIA. 


— 


In his summary for the first (April/June) quarter of 
the statistical year H.M. Senior Trade Commissioner 
at Calcutta states that last year’s very heavy imports 
of electrical instruments and apparatus have not been 
maintained, and the figures are reduced from 159 to 
66 lakhs. The British share fell from 113 to 46 lakhs, 
that of the U.S.A. from 35 to 7 lakhs and that of the 
Netherlands from 2 10 r Jakhs. Italy increased her 
proportion from 4.g to 5.6 lakhs, and the share of 
unclassified countries increased slightly from 3 to 44 
lakhs. 

The imports of electrical machinery fell from 112 
lakhs to 94 lakhs. The Commissioner further states 
that although German shipments are increasing, the 
only serious competition in machinery at the present 
time is that from the U.S.A., and rt will be observed 
with some satisfaction that the imports from America 
have declined to a very much greater extent than those 
from the U.K. In the case of electrical machinery the 
British. share increased from 71 to 74 lakhs in contrast 
to the declme in American imports from 36 to 127 lakhs. 


ELECTRICITY SUPPLY. 


On August 4 the Electricity Supply Act (1922) 
became law, so that at last there is a possibility of 
more rapid developments taking place in the electrical 
development of this country. It will be recalled that 
the Bill of 1919, which aimed at giving the country a 
cheap and abundant supply of electricity for all pur- 
poses would have invested the electricity commissioners 
with powers of compulsion. Owing, however, to the 
strenuous Opposition inside and outside the two 
Houses, the Government dropped the compulsion 
element and the Bill became an Act constituting the 
electricity commissioners with wide powers, which 
could, however, only be exercised by agreement. The 
necessary amending Bill was not passed, however, 
until August 4 last, so that although the commissioners 
have been able to make some progress, by dividing the 
country into electricitv districts and framing schemes 
for the electrical dev elopment of these areas, including 
the framing of joint authorities for these areas, pro- 
gress has there stopped by reason of the fact that the 
joint authorities had no financia] powers conferred on 
them. The present Act remedies this defect, as its 
main object enables them to borrow monev under con- 
ditions and limitations for the purchase of generating 
stations and transmission lines, as well as for the 
carrying out of additional works. The first six 
sections deal with this matter, while owing to the 


| 


cpposition. to the measure most of the remaining 
18 sections deal with limitations and safeguards, which 
may possibly prove rather a hindrance than a help to 
development. — Time alone will, however, determine 
this, and in any event substantial progress towards 
the attainment of a more universal electrical supply at 
a reasonable price wil] undoubtedly be made. 

The Act is obtainable at the price of 6d. 
post 7d. | 
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NOTES ON RAILLESS ELECTRIC TRACTION.* 


Bv Е. M. Munro. 


(Continued from page 486.) 


Аз these notes do no more than touch upon the 
esscnces of railless traction rather from an economic 
point of view with an engineering explanation than a 
detailed account of construction, it will suffice to make 
only a brief reference to overhead line equipment. This 
is on all fours with that used for tramways. The 
apparent difficulties of running an earthed negative 
through complexities of 550 volt positive wires were 


FITTING IN OVERHEAD LINE TO 


I.— INSULATING 
EFFECT JUNCTION OF CLOSED Loop. 


Fic. 


not so real as they looked. Two-pole overhead line 
can be constructed with the same facility as the single- 
pole overhead line in tramways by due observance of 
à few essential matters. 

Fig. 1r shows an insulated overhead line fitting 
designed for effecting the junction of a closed loop 
where the polarity was of necessity changed. Тһе 
inner or near wire, being positive, returns by way of 
the other side of loop, and makes a junction with the 
further and negative wire. 

This fitting was erected for test over a 1-in-9 grade, 
and a car weighing S tons was driven up this grade 
past the junction on to the main line without the con- 
troller being shut off; no arc was drawn over the 
fitting, and repeated trials failed to damage it. The 
normal gauge of break on the wires was not varied, 
and a quite inconsiderable length only made dead. 

As to current collection, contact with both wires can 
be maintained with any well-made trolley of a surtable 


* Abstract of paper read at the Congress of the Tramway 
and Light Railways Association at Bournemouth. 
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form up to deviations of, say, 10 ft. at moderate speeds 
with adequate upward pressure on trolley wires. 
For wider reach-outs a special trolley has been 
designed (Fig. 2) to operate with poles at right angles 
if necessary at any speed without de-wirement and 
with low upward pressure on trolley wires; e.g., used 
with 20 ft. poles, 17 ft. or more on either side of the 
trolley wires can be reached with ease, giving free 
control of a доог 41 ft. road. This is all the mobility 
required of any route-bound vehicle. By this means 
an on-coming car can pass any slow-moving or 
stationary vehicles, if necessary running as much as 
34 ft. away from the kerb of footpath, according to the 
relative situation of overhead wires; also these devia- 
tions can be made acutely if so required. Hitherto 
such wide reach-outs have not been necessary, but 


Fic. 2.—FRONT AND Sing VIEW OF BLOEMFONTEIN CAR. 


with the employment of railless in the main thorough- 
fares of big cities more scope will be required in this 
direction. | A 

CONCLUSIONS. 


In general the characteristics. of the railless car 

appear to be:— | 

(1) Low deadweight per passenger. 

(2) Low cost for energy per passenger mile. 

(3) High average speed. 

(4) Low capital charges. 

(5) Low operating costs. | 

(6) Ability to operate on heavy grades. 

(7) High overload capacity. 


These advantages may not appear in violent contrast 
when compared with those of other systems or road 
transport in every case, but it seems certain they will 
exist in some degree between wide limits of applica- 
tion. Whether or not that degree warrants the 
adoption of this form of traction is matter for con- 
sideration after careful scrutiny of all the local 
conditions. 

It is hoped these observations will promote discus- 
sion. Endeavour has been made to show the railless 
car in what is believed to be true perspective, and to 


indicate the grounds for its claims to usefulness 
between the heaviest traffic and the service which will 
not pay for overhead equipment. 

In conclusion, the author acknowledges the valuable 
assistance derived from the particulars embodied in 
Tables I. and II. received from Mr. A. L. C. Fell, the 
general manager of the London County Council Tram- 
ways; Mr. R. H. Wilkinson, the general manager of 
Bradford Corporation Tramways; Mr. Sykes, the 
general manager of Rotherham Corporation Tram- 
way; and Mr. A. C. Baker, the chief engineer of 
Birmingham Corporation Tramways; and also the 
drawings and photographs lent by Messrs. Railless, 
Limited, London contractors for railless electric 
installations. i 

We are indebted to the Tramway and Railway 
World for the illustrations. 


ELECTRIC CHARGER FOR MALLEARLE 
FURNACES. 

A modification. of the elevating platform industrial 
truck is used by a number of concerns for charging 
and emptying malleable iron furnaces, says the 
Industrial Engineer (Chicago). One of these in use 
at the Buffalo plant of Pratt and Letchworth Company 
is described. The pots, which contain small castings 
packed for annealing, are set up on supports or foot- 
ings. Instead of a platform, as on regular elevating- 
platform trucks, two fingers or prongs project forward 
low enough to just clear the floor. These slip under 
a pot of castings and, through the elevating mechanism, 
raise the load 44 in. in 10 seconds. As the load is 
raised it is tipped backward slightly so that it will 
not upset or tip over forward at any slight obstruction. 
rhe operator stands at the extreme end of the truck 
so that he is farthest from the heat when removing 
a pot from a warm furnace In one plant the pots 
аге removed while the furnace still registers over 
200 deg. It takes only a second or two to run in, 
IO seconds to raise the load, and a second or two to 
get out. The man is r2 ft. from the pot, and as he 
is inside for only a moment, can stand the high tem- 
perature. When this job was done by men with hand 
trucks it was necessary to permit the furnace to соо! 
at least a day longer before the pots could be handled. 
The truck deposits the pots on the cooling floor and 
after cooling takes them to the dumping floor. 

Even when the truck is used for emptying hot 
furnaces, the rubber tyres stand up well largely because 
they rest only momentarily on the hot furnace floor. 
Because of the ease of operation and ability to 
manceuvre in close quarters, a truck can pick up or 
deposit a load in almost any reasonable position. Also 
it releases the overhead crane for other service, and 
does not interfere with its operation. In addition, it 
does not interfere with the workmen nor require the 
attention of anyone except the operator. A charging 
truck will charge a 50-pot furnace in two or three 
hours, while a gang of men would spend all day at 
it. The electric charging truck was made by the 
Elwell-Parker Electric Company, Cleveland, Ohio. 

Comparative costs show a saving of over SO per 
cent., compared with the air and steam charger which 
it displaced. 
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| AN INTERESTING SHORT CIRCUIT.. 


Rats have from time to time been known to cause con- 
siderable trouble in electrical installations of one kind and 
another. A very interesting example of the powers of these 
little animals was recently shown in a prominent Lancashire 
Corpn. power station. . Incidentally it afforded a most 
excellent tribute to the design and manufacture of G.E.C. 
turbo-alternators. 

It appears that a certain rodent managed to cause a 
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no one can price it—new-comers into 
Cable Manufacture cannot purchase it 
— it does not appear in the estimates, 
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dead short on the main bus-bars, in some way or another 
getting across the bus-bar side of the oil switch. "The short 
lasted 1$ mins., due to the fact that the charge engincer 
happened to be away from the switchboard. 


although it is responsible for the 
keenness of their figures, but 7/ 7s 
stranded, lapped, impregnated, her- 
metically sealed and armoured into 
every foot ot J. & P. Cable—we mean 
EXPERIENCE. 

And its presence, together with the 
employment of a plant of which ргас- 
tically every machine is of our own 
design and manufacture, the loyalty, 
special training, and concentrated skiil 
of our staff, and the consistent use of 
only tested and proved materials, en- 
ables us to offer cables for all services, 
which are distinguished by that ‘‘little 
more " in quality which means so much 
in service—that ‘* little more " which 
means so much to yoz. 


Ask for sectional Cable Catalogues. 


Johnson & Phillips, Ltd., 


Cable Makers & Electrical 
Engineers since '75, 


Charlton, London, 
S.E. Ta 


City Office and St wes, 
12, Union Court, Old 
Broad Street, E.C.2 


А 3,000 kw. G.E.C. turboalternator set was running on 
load at the time and far from there being any untoward 
happening, the voltage died naturally down, and a careful 
inspection of the alternator subsequently revealed that no 
damage whatever was sustained by the machine. 

The accompanying illustration was taken shortly after 
the occurrence and the charred remains of the rat can 
be very clearly seen. 


Castierea (Connaught).—At a meeting of the shareholders of 
the Castlerea Milling and Electric Lighting Co., Ltd., it was 
decided to go intoliquidation. The liabilities, it is said, amount 
to £25,000, and the assets are a negligible quantity.. Amongst 
the outstanding debts are two first preferences of /5,000 owed 
to the Dublin Land Bank and one of /1,500 owed to the Ulster 
Bank, Ltd., Belfast. 

Meetings.— The first monthly meeting of the winter session 
of the Birmingham and District Electric Club will be held at 
the Grand Hotel on Saturday, 16th inst., at 7 p.m., when there 
will be a lecture by Mr. Chris. Jones, M.I.E.E., A.M.I.Mech.E. 
(member), upon ‘‘Coal Getting by Electricity," illustrated 
by lantern slides. 
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The Lighting and Heating installation for this = 


house was carried out on the HENLEY Wiring 
System by Messrs, Malcom & Allen Lid, m 
Eglinton Street, Glasgow, H 


I? will pay you as an Electrical Contractor to give earnest consideration to this well-tried system—the first o 
its class. d 
We spent some years of time and much money on investigation and experiment before we introduced it in ign ү 
Since then it has been used in thousands of buildings with complete satisfaction. It has broken down old-time 


prejudice and has made a great name. The experience we have gained and embodied in the System cannot be pura 
a similated by an imitator. To reach the standard of The Henley Wiring System he must have similar experienc «| vc ate 
Thus you will be wise to use the System which has proved it:elf in buildings of every conceivable kind. E. 
W. T. HENLEY'S TELEGRAPH WORKS Co., Ltd., Blomfield St., London EC2| .; 
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ve Current Topics. 
До — á— 
ae The Brits Pa Association gathering is usually produc- 
tive of a teww interesting and often highly debatable 
5: subjects. This) year, — industrial 
“ The Square PPE 5. psychology comcs in for a fair share 
of attention, and Mr. R. Seebohm 
Rowntree, a wwell-kaown authority ca such subjects, 
put forward. t Fre very interesting theory that industrial 
insubordinate< »z3à and unrest are largely attributable to 
the placing Of à ndividual workers in jobs for which thev 
are physically- mentally and psychologically unfitted. 
Probing this — theery, there is probably more than а 
modicum of t ruth init. Although at the outset of his 
w career a boy or youth often has the opportunity. cf 
_z choosing his Job, he may ultimately, by force of cir- 
cumstances €»xz- the trend of development in his par- 
— ticular branch of industry, find that he has drifted into 


j an altogether — « lifferent occupation, as far removed from 


» that on whic Ea he earned his first week's рау as is 
chalk from œtieese. There have been thousands of 
such cases, 4 1a««] ] could cite many from my own circle 

^ of acquaintan «mes, | 


Sometimes the change has been obviously for the 
better; in О.г cases failure has attended the transfer 
—although @t 15 Асие to predict whether the 
individual моз аа have been any better off or proved 
a greater sucCMesss if he had been permitted to follow his 
criginal inclin zations. After all, the selection of a life's 
occupation 1$ — very largely a matter of chance, except 
where the begrinner is fortunate enough to possess 
means to ensu re a firm foundation in one of the estab- 
lished professt «ons. I incline rather to the opinion that 
our present industrial troubles are more directly 
traceable to t he changing character of industry, or 
what we may term its degeneration from craftsmanship 
to stereotyped routine. In the old days every crafts- 
man used brain, as well as hands, in the fashioning of 
the world's Products, and there was less monotony in 
industry. To~day the brainwork—the actual thinking, 
planning, desi gning, and even the preparation of the 
various stages of manufacture, down to the order in 

| which they shall be performed, the materials, jigs and 
tools to be used, and the time permitted to be expended 
upon each process—is laid down in advance, and the 
actual performance of the work becomes a dull, mono- 
; tonous series of similar movements, carried out bv 
highly practical hands, but needing little or no brain 
to guide them in their task. | К 
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Could anything be more soul-destroying, for instance, 
than the pressing of a pedal so тапу hundreds of 
times an hour to berate the mechanism of a power 
press producing thousands of exactly similar stampings, 
or the mere guiding of fine copper wire on to one after 
ancther of thousands of exactly similar. bobbins, or 
even the purely mechanical movements associated with 
the machining of large numbers of similar parts œn a 
capstan lathe, зану set and adjusted: for the job by 
another person. Even tool-sharpening and setting is 
a spcetalist's job; all the worker has to do is to turn 
a crank or pull a lever. He or she simply. can't. go 
wrong, and, in the struggle for existence, the prize 
goes to the one showing the highest output an other 
words, the worker who can turn the handle or pull 
the lever more quickly and adeptly than his neighbour 
and thus get in the maximum number of movements 
within a given time. 


Undoubted]v monctony has а good. deal. to with 
Labour trouble to-day, more, in my opinion, than Mr. 
Rowntree attributes to the “square peg and round 
hole " theory. In fact, I go so far as to suggest that 
a palliative might be found for some of the industrial 
ills complained of, in a fairly frequent change of job. 
In some „American the scheme has been 
adopted, and with a fair measure of success. Many 
industrial processes to-day are so simple, and leave so 
little to individual judgment or skill, that it is quite = 
simple matter to take ап average worker off one Job 
and put him oa another of a totally different character | 


factories 


without апу appreciable loss of efhciency. On the 
other hand, the change of occupation and newly 
awakened interest of doing “something different " 


ultimately lead to better work and a more cheerful 
temperament in the individual worker. “A change of 
work Is as good as play " might profitably be adopted 
as а slogan bv the management of many mass pro- 
duction factories at present experiencing. trouble from 
discontented employees. 


* 


This is an age of competitions, with prizes to be 
won by guesswork, ingenuity, or the skill. of the 
Individual in various games or 
contests designed to catch the public 
interest. Every popular holiday 
resort. nowadays has a species of 
fair ground or fun city, where ail kinds of ingenious 
devices are open to the public in holiday mood—from 
throwing rings on to numbered hooks to racing 
monkeys up rods, where the prize goes to he or she 
whose monkey first reaches the top. While on holiday 
ai a certam well-known resort, it struck me that these. 
fur grounds offer a lucrative market for the dealer in 
clectrical novelties, such as flash-lamps, shocking coils, 
wireless sets, and the like. The prizes usually offered 
at these booths are of such little practical utility, 
although often of considerable value, that there would 
appear a good opening for change in the class of prize 
offered, and the introduction of something more 
utilitarian. 


Competitions 
and Prizes. 


For example, there has been quite a boom this vear 
in quaint dolls, some of them almost life-size and quite - 
SeNpensisely. attired. Tt has been the aim of nine out 
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of ten visitors to win a doll, and, regardless of the 
fact that, at sixpence a try and the law of chance con- 
trolling their destinies, the odds are very much against 
them, many thousands of sixpences have gone in the 
purchase of these dolls, valued at anything from a 
sixpence to a guinea or more. Now, if the promoters 
о? these booths find it profitable to award expensive 
dolls as prizes to successful competitors, most of whom 
are adults, and therefore, once the craze has subsided, 
have no further use for the prize, it would surely profit 
them equally to concentrate on a range of useful and 
equally attractive goods which would cost no more 
and probably give equal satisfaction in the winning. 
Dealers in electrical goods of the character outlined 
would be well advised to canvass the fair grounds to 
this end. 


Sun-burn, that much envied browning of the skin 
acquired on holiday at the seaside and elsewhere, has 
recently been attributed to the action 
of ultra-violet rays, and it is claimed 
that a complexion resembling that 
produced by a fortnight or more 
exposure to sun, sea air and salt water can be acquired 
at any time by electrical and artificial means. Be that 
as it may, I prefer the genuine and natural variety, 
and, in spite of our comparatively sunless summer, 
have managed to don the walnut visage on more than 
one occasion during 1922. The artificial treatment can, 
in the natural order of things, be little more than skin 
deep, whereas the real article is usually а genuine 
certifcate of physical fitness. 


Electrical 
Sun- Burn. 


In his paper on *Achievements and Limitations of 
Wireless Telegraphy,’’* L. B. Turner, Esq., M.A., 
M.I. E-E., points out that one method 
of getting signals through over long 
distances with few interruptions is to 
increase the radiation of the transmitter, and that 
great advances have been made in this direction. 


Wireless. 


I agree with Mr. Turner, and, although it is not 
perhaps a fair comparison, it is astonishing how, from 
the point of view of efficiency, amateur stations com- 
pare with some of the larger commercial transmitting 
stations, taking into account the power they use and 
the distance they cover. 


Although long-distance signalling has advanced in 
the direction of long-wave lengths, there is a wide 
field for research open, as Mr. Turner suggests, for 
directive signalling оп very short waves, and I feel 
sure that the time will come when such transmissions 
are feasible over quite long distances. Whether such 
a method will overcome some of the peculiar conditions 
which arise in tropical climates remains to be seen. 


With our present knowledge, it certainly does not 
look very hopeful in this latter direction, where the 
atmosphere may be likened to a valve grid which at 
times effectively screens a receiving station from a 
transmitting station, although they may be in visible 
range. 

ELEKTRON. 


* Reprinted in the Royal Engineers Journal. 


DIRECT CURRENT LIFTS.* 
By Н. M. MissiNc. 


(Continued from page 489.) 

The low speed motor design inherently means a 
very large machine, and therefore to keep the size 
down only a small range of speed is obtained bv a 
change in shunt field. It is therefore necessary to use 
either series-parallel resisters in the armature circuit 
or multiple voltages applied to the armature in order 
to obtain adequate speed control. The series-parallel 
resister method is a low efficiency method of starting 
and stopping. Where alternating current only is 
available a synchronous converter may be used. Some- 
times multi-voltage control is considered, which 
rcquires a motor generator set to supply the multi- 
voltage. The stand-by losses of this set reduce the 
operating efficiency. If. direct-current is available a 
storage battery may be used to supply the multi- 
voltage. 

The gearless machine roped two to one allows a 
motor of twice the speed of that of the one to one 
for the same elevator car speed, and therefore a higher 
speed can be used and the motor built cn a smaller 
frame. This type of machine is usually used for car 
speeds of доо to soo ft. per minute. It is a smooth 
and quiet operating machine, its spced is also con- 
trolled generally by series-parallel resisters. This 
machine has until recently been built in the round 
groove, full-wrap traction type, giving ten cable bends 
and a lower full-speed running efficiency. There has 
lately been installed a half-wrap machine, reducing the 
cable bends to six. The number of cable bends is 
then equal to the one to one, so the efficiency is 
doubtless about the same as the one to one. 

Single Worm and Gear Machine.—This machine 


covers a wide field of application, as it is used with 
drum, full-wrap traction, half-wrap traction, and two 


to one cabling for car speeds from 50 to 500 ft. per 


minute. In car speeds up to 300 or 400 ft. per minute 
it has been а standard almost ever since clectric 
elevators were built. Due to special effort in the 
motor and controller design and special attention to 
design and workmanship of the machine and gears, 
some machines of this type are now working at car 
speeds of 600 ft. per minute, with smooth and quiet 
operation. 

While the full speed running efficiency is less than 
that of the gearless machine, its actual operating 
efficiency with the shunt field controlled motor is 
usually higher on any service requiring manv stops 
per car mile. The better operating efficiency becomes 
more and more of a factor as the number of stops 
per car mile increases. Another feature of value is 
that the winding sheave diameter is not limited and 
can in most cases span one-half of the car depth, 
thereby eliminating all idler sheaves and increasing 
the cable life. 

A possible objection to this type of clevator for high 
car speeds is that it requires long experience and the 
highest class of manufacture to produce a smooth and 
quiet operating machine. Another objection, gear 
wear, has not proved to be a factor, as after six years 
of regular operation it is insignificant and promises 


„ёз к ше 5 зыт ep ee a ы ee ум с» 
9 Abstract of paper printed in full in the Transactions of the 


S.A. Inst. E.E. 
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ee ау gear replacement is necessary. 


The thnasstt of this worm is taken up by double 
thrust айда St zx ble ball bearings at the end of shaft 
and occasio ra za Пу by plain thrust bearings or discs. 
The ball be za rang type 15 preferable, and should always 
b; kept ad 3 v1 S ted so that there is practically no back 
lish, 1/64 ła 1n. being max. allowed, otherwise the 
Ше of the £z ezaar is seriously affected and it is almost 
impossible <>» stop the car without shock. For cheap- 
ness of cora ss truction an ovcrtype worm 1S sometimes 
used, but @ сері for slow speeds this type 15 not so 
satisfactory 5 zas the worm is inclined to heat up at 
[ast speeds хм Ex en not immersed in oil. In manufacture 
the worm = Ia«»uld always be turned from the solid. 

Single BF < Раса! Gear Machine.—This machine has 
heen tried є t ensivelv, giving very efficient. operation, 
but it is una cle rstood that it Is expensive to cut gears 
that ensure Gg uiet and sure operation, This fact has 
limited its Lame. 

Tandem-E Е «orm. and Gear Elevatur.—The tandem 
gear machina e (in use, Corner House and Consolidated 
Building) hzw s> been in use practically from the date 
of the сапа с> 5 + electric elevators, and has stood its 
own, althou £ £ Fr at present there is a tendency to manu- 
facture the Single gear machine roped two to cne, 
which, of c€»wvazrse, is relatively hard on cables. The 
fdd of the 4 zindem gear elevator is heavy duty and 
continuous Se rvice, since it minimises gear pressure 
by using thre e points of gcar contact. 

There secrxa s to be an impression that a thrust gear 
is a poor thr ux st bearing, and so it would be if it were 
not for the fza ct that this thrust gear delivers its thrust 
to lift onc-hza Ff of the load. | 

[Mr. Missi rae here demonstrated on the. blackboard 
an idea of Ia às to distribute the weight on the gear 
more evenly aaa big machinos.] 


Single Geca » with External or Internal Back Gear- 
ing. —This Ma achine is like the standard single worm 
and gear Ma Chine, except that between the gear and 
drum shafts 245 a spur gear reduction not ordinarily 
ol immerseclh The reason for this is to enable a 
small machin є to lift a heavy load where the service 
15 intermitter1 t and first cost is a determining factor. 
It is a questa on of judgment whether to use this type 
or the single— gear elevator roped two to one. 


Cur-Levellt rig Single Worm and Gear Elevator.— 
The car-level ling elevator has a certain field where 
itis very €ss«€-ntial that the landing stops be accurately 
within one-qlaarter inch, plus or minus, with the land- 
ing. This 19 accomplished with shunt field control of 
D.C. motors whereby a low enough speed with high 
enough torque can be obtained, or by applying a low 
frequency to zi regular A.C. elevator motor, or by the 
use of an additional small geared machine arranged 
to drive the regular hoisting motor and brake shoes 
at a low speed. 

(To be continued). 


Leakage and leakage Indicators.— Readers who arc interested 
in this particular electrical subject should make a point of read- 
ing the chapter thereon in the Practical Electrician's Pocket 
Book. It is clearly written and contains excellent practical 
descriptions of the principal sets which are used in testing, with 
good diagrams, а5 well as more than зоо pages of other matter 
of direct value to all electrical engineers. 
book is only зх. 4d. post free from ELECTRICITY Office, 


ve twelw <> to fifteen years of continuous operation - 


The price of the 
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Reviews of Books, &c. 


[Books noticed in this column will be sent from ELEC- 
TRICITY Office to any part of the world, for the published 
price, plus ten per cent. for postag‘e (minimum 2d.) and 


orders will be appreciated.) 

FILTRATION. By T. R. Wollaston. тоо pp. зо Figs. 
(Pitman : 2s. 6d.).—This Primer is devoted to a broad in- 
troduction to technical methods of filtration, the subject 
being approached by a consideration of water-softening and 
sedimentation. It is noticeable that water purification occu- 
pies a leading place throughout, and indeed this serves 
admirably to illustrate many types of filter. The types 
mentioned include :—Cloth filters, presses, open and rapid. 
open filters, pressure and vacuum filters, and centrifuges. 
Filtration of oil and of air are described briefly in the last 
two chapters. It is well arranged and written. The salient 
points of the excellent illustrations being mentioned in 
the text. The bibliography also is well suited to the ele- 
mentary character of the book. In conclusion, it may be 
said that the subject-matter is of so public an interest 
that it should certainly appeal, alike, to the seeker for 
general knowledge, to the business man who desires 
acquaintance with one of the important processes of his 
works, and to the technologist, who will proceed from it 
to more detailed studv. 


— — 


WIRELESS VALVES SiMPLY  ExrLAmNED. By J. Scott. 
Taggart. 136 pp. 56 Figs. Paper. (Pitman: 2s. 6d.).— 
A feature of this excellent publication is the number of 
clear and neat circuit diagrams, which, coupled with the 
accompanying explanatory text and easily comprehended 
notes on the actions taking place, should cause it to appeal 
to the beginner already possessing: some elementary know- 
ledge of the nature of wireless waves, aerials, detectors and 
tuning apparatus. ‘The first seven chapters are devoted to 
valves for reception purposes, the next two to valve trans- 
mitters and wireless telephone transmitters using valves, 
while finally there are brief notes on wireless broadcast 
receivers. Altogether it can be thoroughly recommended as 
a comprehensive treatment of the somewhat difficult to 
understand valve question conveniently arranged and in 
just the requisite detail for ihe requirements of the novice. 


How то Кетли. Rapio. Ву the Editors of Electrical 
Merchandising. 228 pp. Illustrated. (McGraw-Hill : тоз.). 
—As indicated by the title this book has been written for 
wireless dealers and electrical contractors contemplating 
taking up the sale of wireless equipment. It contains much 
sound advice, and if the proprietors of the numerous small 
concerns which at the present time are springing up like 
mushrooms all over this country—only to fade away in 
most cases with equal rapidity—had previously conned its 
pages much heartrending and capital would have been saved. 
Naturally it deals with American conditions, but in all other 
countries the conditions are comparable, and as America was 
first in the field, others can, and should, make every use 
of the lessons learnt there. Many here are chafing under 
the unexpected delay in the issue of the licence to the 
new Broadcasting Company, but in the end it will be per- 
ceived that this is to the advantage of all concerned, as 
thereby every precaution will be taken to prevent inter- 
ference. In America they have had to find out for them- 
selves all the troubles and pitfalls from which we are 
being protected. "This interval is also enabling the public 
to get more adequate knowledge concerning the equipment 
necessary, and it is therefore to be expected that they 
will be reasonably discerning in their purchases and the 
properlv located, equipped and staffed store will reap the 
benefit to the exclusion of the cheapjack in greater degree 
than if matters had moved more hurriedly. Similarly, too, 
is situated the experimenting amateur. To all, therefore, 
who have or are contemplating opening a wireless store, 
we commend ‘How to Sell Radio." It covers every detail 
which must be carefully considered to achieve success. 


500 


- 


ELECTRICITY. 


SEPTEMBER I5, 1922. 


Enecrric Canes. By F. W. Main. тоо pp. 
(Pitman, 2s, 6d.).—Somewhat over half the text pages аге 
devoted to a consideration of the various types ot cable 
in use from the standpoint of local conditions of service, 
methods. of insulation, and the forces from which protec- 
tion is necessary. The ensuing chapters deal with the 
types of cable generally accepted as the best for particular 
systems of power transmission, the properties and dimen- 
sions of conductors and dielectrics and an outline of manu- 
facturing tests. All kind of cables are referred to, including 
telegraph and telephone for land and submarine working. 
The copper v. aluminium question for power cables is 
Вк treated and the conditions under which. one or 
other is to be preferred are derived in a manner as lucid 
and easy of comprehension by the student or engineer, who 
is not a cable expert as are the reasons for the existence 
of so many types of cables as аге оп the. market. Ап 
outline is given of the entire manufacture. of the varieus 
complete cables, not omitting the question of vuleanising, 
while the tables and formula bearing on the choice of 
the dielectric, and the formule for the calculation of 
weights will be found of general value. Altogether, this 
publication is a very excellent addition to the Pitman 
Primer Series. 

Rays or Positive ELECTRICITY AND Тик APPLICATION 
TO CHEMICAL ANALYSES. — Sir J. J. Thomson. 237 pp. 
42 Figs. 9 Plates. (Longmans, tos. net.).- To the ordin- 
.ary man it is amazing almost incredible— that the physic- 
ist of to-day can investigate the behaviour of the atom 
with such certainty and precision. that from observed facts 
other facts can ibe predicted, thus adding to our knowledge 
and proving the accuracy of the initial work. Even more 
astonishing is the relative simplicity of the apparatus and 
methods by which these results are obtained. The secret 
of success seems chiefly to lie in a genius for observation 
and interpretation of results and, of course, in the devising 
-of the simple apparatus which eliminates all but the facts 
which it is desired to. investigate. Few will deny that 
the author of this volume is the foremost worker in this 
field of research which, dealing with objects. so small, 
has vet potentialities so great as to affect the whole of 
the material side of creation. The first. edition 
book, it will be remembered, gave an account of experi- 
mental work done at the Cavendish Laboratory before 
the war, together with the researches of other workers 
bearing on the same results. Special emphasis was Lud 
upon the application of positive rays to chemical analysis, 
and we believe that this interesting field is still. capable 
of profitable exploration. The new edition now before us 
contains much new matter both in the text and in the 
plates, special attention. being now paid to those properties 
of the positive rays whieh throw light on the structure 
of molecules and atoms, and on the question of chemical 
combination. Dealing, as it does, with the outer marches 
of our present knowledge of physics and chemistry, this 
work must, of course, be considered as an advanced. text- 
book, but we are confident that anyone with an ordinary 
grounding in these subjects will be able to follow the 
greater part of the book with the utmost interest and 
profit. 


EXPERIMENTAL WIRELESS Stations, Philip E. Edelman. 
392 pp. 107 figs. (Henry Frewde, Hodder and Stoughton, 
ios. net.)—The earlier editions of this book were used 
extensively in the United States and Allied Training Camps 
for the instruction of beginners in wireless communication 
who wished to start with the elements and continue to 2 
higher knowledge of the subject. It will be understood, 
therefore, that the book is particularly suitable for many of 
those who are now so keenly interested in “ broadcasting "' 
and its possibilities. A specially valuable feature of the 
volume from this point of view is the fact that sectional 
illustrations and full instructions for construction are given 
regarding all the apparatus required to build a reliable 


26 Figs.. 


of this. 


a 


station for amateur service. One station illustrated in the 
book was heard over a 500-mile range. Needless to sas, 
this station is in America, where the regulations are much 
more favourable to the amateur than they are here; how. 
ever, the example will show what can be done by the help о 
Mr. Edelman's work, for the station in question was erevied 
by the assistance of the 1916 edition of this book, and thr 
work has now been revised and considerably enlarged. A! 
the principal methods of transmission and reception ar- 
described; the illustrations are numerous and exceptional) 
clear and instructive. In addition to the practical treat. 
ments, the basic principles and theory of the subject are 
given in sufficient detail to enable the reader to design 
apparatus and circuits intelligently and to proceed to higher 
studies if he so desires. We believe that perusal of this 
book will lead the reader to think and act for himseif, 
whilst at the same time leading him rapidly to success in 
experimental work without those initial failures which хо 
frequently. discourage the beginner. ° 


ENGINEERING ErkEcrRECITY. Ralph G. Hudson. тоо рр. 
igg figs. (Wiley. тух. 6d. net.)—This book contains an 
outline of lectures given by the author to junior and senior 
students. As à collection of basic principles and facts to be 
supplemented bv a lecture course the book is indeed excel- 
lent; in. fact, we do not remember to have seen a better 
one, There are sixteen chapters covering the whole field 
from the elementary principles of electric circuits and the 
phenomena of electro-magnetism and electro-magnetic in: 
duction, to the measurement of direct and alternating cur. 
rents and the principles and characteristics of operation of 
direct and alternating current generators and motors, the 
rotary converter, static transformer, and mercury. аге 
rectifier. This immense range of subject matter. can, cf 
course, only be dealt with briefly in the space available, 
but the author has the knack of selecting exactly the main 
points of importance, and there is ап absence of padding on 
the one hand and generalisation on the other. Most of the 
formulae given are derived so that they may be more clearh 
understood. We recommend this book with confidence to 
those who are following a course of lectures and also te 
those who are prepared to supplement this book by mere 
deseriptive works when engaging in self-tuition, — The 
engineer in practice will also find this work of material 
assistance as constituting a refresher on just those points 
which are liable to slip his memory. From this point of 
view the book has a position intermediate between those of 
pocket books and detailed text-books; we are placing it on 
our bookshelf and have no doubt that it will prove of great 
and frequent assistance, 


MODEL QUESTIONS AND ANSWERS ON лик SPHERMIONT 
VanLvE, Clifford Jones. 44 pp. (Munro. 2s. 6d. net.) - The 
introductory note to this volume states that the questions 
and answers are compiled for the purpose of assisting 
students who are studying for the Postmiaster-General’s 
First-Class Certificate. Altogether there are 160 direct ques- 
tions with very brief answers subjoined. As a work of 
tuition the publication is, of course, of very little value, but 
it is not intended to be used alone. The object seems te 
be for the student to read the question, decide mentally or 
upon paper whether he can give an adequate answer, and 
check his results from the model answer given in the book. 
[f he cannot give or does not fully understand the answer 
as printed he should read up the subject in his lecture note 
or text-book. Thus used, we believe this volume will he 
useful to many students, but it would be fatal simply t^ 
cram the answers here given. For use as a help to revisit 
or in self-examination, the publication is most useful. 


Practicat. Prysics. William R. Bower and J. Satter! 
422 pp. 255 figs. (University Tutorial Press. 7s. net. 
The fact that this book is now in its second edition (eight 
impression) ts sufficient guarantee that it meets the require 
ments of the students for whom it is intended, In prett 
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ing this collection of practical exercises іп physics, the 
authors assume that the student has done no previous 
work in this field; the book is thus a complete elementary 
manual of the subject. "The five main sections of the book 
deal respectively with mechanical quantities, heat, sound, 
light, magnetism and electricitv, and in the new edition 
there has been added a supplement containing experiments 
on friction, acceleration, surface tension, thermal expan- 
sion, thermal conductivity and critical angle. A 
specially valuable feature of the work is that distinction 
is made between the difficult and simple experiments and 
also between those which can be carried out at home with 
inexpensive and. simple apparatus and those which require 
laboratory resources. The student whose time in the labora- 
tory is limited can thus concentrate whilst there upon ex- 
periments requiring special apparatus, the others being 
effected at home. We believe that a student who could not 
for any reason attend a laboratory, could obtain a good 
practical knowledge of the field covered by studying the 
whole of this book and performing at home such of the 
experiments as are recommended for that purpose. We note 
with approval that the author advises students to work 
singly wherever possible; partnerships generally result in 
one man doing all the work and deriving most of the profit, 
and even he would get vet more benefit by working entirely 
indenendently. Another good feature of the book is that 
the descriptions of apparatus and methods are generalised 
where possible so that the student is forced to think intelli- 
dently and is not merely led through a routine performance 
on a particular piece of apparatus; by this means he ип. 
doubtedly gains the power of dealing confidently with un- 
familiar kinds of work under novel conditions. We find 
in this book nothing of a hackneved nature. From cover 
to cover it seems to. have been prepared with the utmost 
care and diserinvination, and we recommend it with every 
confidence. 


Evecrrican ENGINEERING : Ах ELemMentary Техт Book. 
By Dr. E. Rosenberg. Sth edn. Cl хо. 342 рр, 318 figs. 
(Harper, Ss. 6d. net.) ~The faet that this book has reached 
Их Sth edition and that in all 22,000 copies have been 
issued up to date is an elemental proof of the survival of 
the fittest, and it is indeed a book of proved value from the 
point of view of the student who has to gain his carly 
knowledge of our science from its pages. In this edition 
there are four new appendices dealing respectively with 
“WWvdro-Electric Engineering," “Electro-Magnetic Formu- 
ke," * Additional Electrical Enginecring Calculations " and 
“High Tension Transmission," which supplement the 
chapters өп these subjects in earlier parts of the work. 
They are carefully written and bring out the latest practice, 
thus maintaining the up-to-date. character of the book. Tt 
is certain to meet with the steady sale which it so eminently 
deserves, 


— 


Тие $моккгЕзв Сту. By E. D. Simon. and Marion 
Fitzgerald. 88 pp. Demy 8vo. 8 Figs. (Longmans. 


is, 6d.).— There are two kinds of smoke—industrial and 
domestic. The authors of this work ave more concerned 
with the latter as being actually the worst offender and 
operating over a larger area. Enlightened opinion is 
fully aware of the deleterious effects on health, destruction 
of propertv, and agricultural and farming efficiency, as 
well as the increase in washing costs and labour due to 
smoke, but the average person is still, unfortunately, most 
apathetic, and to him (or her) this book is calculated to 
appeal. We hope it will. It ought to. The questions 
of domestic heating, cooking and water supply аге ably 
treated from all aspects, and the question of cost gone 
into both for old and new houses, it being suggested that 
in the latter case onlv one coal fire should be permitted. 
The latest tvpes of fires are dealt with, and the necessity 
for, and difficulties of, obtaining adequate ventilation with 
central heating are referred to. "The chief failure of the 
authors has, however, been in practically neglecting the 


merits of electricity as a safe, economical and convenient 
agent for all purposes where heat is required. Throughout, 
we find coal, coke, patent fuel and gas referred to, and 
except for one or two isolated and grudging notes on 
electricity, the reader might well imagine that no such 
thing existed. Electricity should be no dearer than gas 
for heating, cooking and water-heating. In many places 
to-day it is available on competitive terms, and is then 
infinitely to be preferred, for notwithstanding the advan- 
tages of gas over coal for reducing smoke, electricity emits 
no fumes and does not deteriorate decorations so. much 
as fas. Obviously therefore, electricity is even more 
healthy than gas. The authors seem to be unaware that 
it will not be long before electricity will be available more 
generally and more cheaply than it is to-day. Perhaps in 
the next edition they will seek some advice from the 
Egectracal Development Association, but ая ‘they have 
treated the problem so far, we are compelled to think 
that they are enthusiastic hygienic reformers with far too 
great a leaning towards the gas interests. 


EXPERIMENTS WITH THE SLIDE WiRE BRIDGE. By Prof. D. 
Robertson. Cr. 4to. 84 pp. 42 diagrams. (Crompton, 
3s.)— lI he possibilities of the slide-wire bridge, particularly 
in the form developed by the author, and made by Crompton 
and Co., Ltd., of Chelmsford, are indicated in this publication 
by means of some 21 fully illustrated and carefully-described 
experiments. The bridge itself possesses several unique 
features, including a one-ohm slide wire, an alternative 
detachable slide wire, an extremely accurate slider, kevs 
for battery and galvanometer, and in general a thoroughly 
mechanical arrangement of the various parts. With few 
accessories bevond the dial box and standard coils of one 
ohm and too ohms made for use with it, the range is sur- 
prisingly largge— from about 50 microhoms to about 50,000 
ohms. It is, of course, a laboratory instrument, and, except 
for the most accurate standardising work, may supersede the 
more expensive Carey Foster bridge, conductivity bridge and 
potentiometer, From these notes an idea of the wide range 
of usefulness of the device тау be gleaned so that detail 
reference to the experiments given is not necessary. [In each 
case verv full instructions are given under defined headings. 
Thus a list of all the material required is first given, then 
a list of. precautions to be taken, an explanation of the 
principle involved. and general theory of the experiment, 
notes on the preparations to be made, the details of the ex- 
periment itself with a fully worked-out table of results and, 
where necessary, notes of the plotting of curves of the 


results. There are two diagrams of connections for each 
experiment—a kev diagram and a working diagram. The 
experiments cited are not intended to deal with all the 


measurements which can be made, but they certainly indicate 
the range of usefulness to be remarkably wide. The author 
is a very successful teacher of electrical engineering, but 
his principle of giving thoroughly detailed. instructions for 
practical tests is not always adopted by other teachers. 
Whatever individual views may be held on this question in 
general there can, however, hardly be any question that, for 
work of the nature dealt with in this publication, the method 
adopted is bv far the best. Neither can there be any 
questioning of the ingeniousness of the bridge, its useful- 
ness and, for the work it does, its low cost. Teachers, 
students and engineers dealing with accurate test work 
should make a point of profiting by careful study of 
these pages. 


THe CONSTRUCTION or WIRELESS RECEIVING APPARATUS. 
Bv Paul D. Tyers. (Radio Press Ltd., is. 6d. net.).— 
This very practical little book contains much common- 
sense advice. It makes good suggestions, and shows 
simple designs, and should particularly appeal to amateurs 
who do not necessarily possess many tools. 

The chapters are simply and clearly written, and the 
information is certainly the result of experience on the 
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writer’s part of the various pieces of apparatus, the con- 

struction of which he describes. p 

The chapter on Inductances is particularly good. "The 
various types of winding are described, and the difference 
between various methods of coil winding shown. This 
chapter alone is worth the price of the book to manv 
amateurs. ‘These same remarks apply to the chapter on 
Condensers. 

With regard to the Valve Holder described, this is hardly 
worth the trouble and time involved in its construction. 
The average amateur cannot do better than to buy one 
of the standard Valve Holders on the market. 

One or two small matters such as this do not, how- 
ever, detract from the value of the book. 

NEW BOOKS PUBLISHED. 

“ How to Retail Radio." A book for the dealer in Wireless 
supplies. By the Editors of “Electrical Merchandising.” 
(New York.) Cloth, 8vo, 226 pp., illustrated. 105. net. 

“Radio: The Principles Underlying Radio Communication.” 
From U.S. Bureau of Standards Data. Cloth, 8vo, 349 
рр.. 208 illustrations. (New York.) 65. net. 

"Technical Electricity." By Davidge and Hutchinson, 4th 
edn. Cloth, 8vo., 5r4 pp., 403 illustrations. ros. 6d. net. 

“ Electrical Engincering." - An elementary text-book. By 
Dr. Rosenberg. 8th edition. CL, 8vo, 342 pp., 318 illus- 
trations, 85. Od. net. 

“ The Influence of Trafhc on Automatic Exchange Design ” (Inst. 


P.O.E.E. paper). By G. F. O'Dell, B.Sc. 72 pp. 15. 6d. 
net. 
“The Construction of Wireless Receiving Apparatus." By Paul 


Tyers. Cr. 8vo, 76 pp.. illustrated. 15. 6d. net. 
“Wireless Valves Simply Explained." By Scott Taggart. Cr. 
8vo, 134 pp., illustrated. 2s. 6d. net, 


“ Ballard—Elements of Radio T«lephony." By W. С, Ballard, 


Jr. 130 pages, pocket size, tlexible, fully illustrated. 7s. 6d. | 


“ Sparking Plugs.” 
64 illustrations. 


By Young and Warren, 


Cr. 8vo, 106 pp., 
2s. Od. net. 


Questions and Answers by Practical Men. 


RULES. 

QUESTIONS: We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of 
sufficient interest to our readers will either be replied to under '* Answers to Corre- 
spondents"’ or replies will be invited from our readers. One shilling will be paid 
for the question which we select for competitive replies in this column. 

ANSWERS: A fee of 10s. will be раза for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
imporlance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, if, in his 

inton, the answers received do not possess sufficient merit. Competitors desiring 
return of their manuscripts, 4] unaccepted, should enclose stamped addressed 


encelope. 
Write on one side of the pa only, and if diagrams are sent, draw them on a 
separate sheet of paper айас to the manuscript. Competitors may adopt a 
“лот de plume," but, both in the case of questions and answers, the competitor's 
real name and address must be sent with the manuscript as a guarantee of good faith. 
No correspondence will be entered into with regard to successful replies. The Editor's 
decision ts final. f 

Commencing with Question No. 101, а Diploma of Merit will be awarded to the 
siz competitors who win the first or second prize the most times during the next twelve 
months. . 

The words '' Questions and Answers"’ от“ Q" and * A" should be placed at 
the top left-hand corner of ail letters intended for this column. 


QUESTION NO. 147. 


I have a до h.p. motor running at 750 r.p.m. It is 
fully loaded but I wish to increase the speed to 1,100 
per minute. I find that if I insert resistance in series with 
the shunt field, I can obtain this speed at no load. 
With an increase of load, however, the speed drops consider. 
ably. Can any reader tell me how I can rectify this trouble? 
—'' MAINTENANCE." 

QuEsTION No. 148. 

I have a spare motor-starter, 220 volts то h.p. I use 
this in case of emergency to start any 10 h.p. motors. I 
would like to use this starter to start 20 h.p. motors as well, 
but I am told that considerable alterations to resistance 
will be necessary. I would like the benefit of the experience 
of your readers on this matter and I would appreciate any 
assistance that is offered.—" STARTER.” 


(Replies to Questions 147 and 148 must be received not 
later than September 23, 1922.) 
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Trade Notes, 


Henderson & Thornton, Ltd. (3, Percy Street, Tottenham 
Court Road, W.1), announce that they have for disposal a 
number of new British-made electric motors from 2 to 20 h yp. 
They are also open to quote for switchgear, starters, circuit 
breakers, etc., and in their September list give net trade prices 
of their wiring accessories. | | 

A catalogue received from А. W. Beutell, Ltd. (53, Victoria 
Street, S.W.r), illustrates, describes and prices Linolite, 
Tubolite and Beutell patent systems of strip lighting fittings— 
the new lamp prices, now ruling, are also given. | 

A leaflet to hand from the Lanston Monotype Cerperatice, 
Ltd. (43 and 43a, Fetter Lane, E.C.4), refers to the “ Radbore 
Head " device for the rapid drilling of square holes—the only 
device on the market for drilling square holes. The No. 4 s1z: 
is available from stock. This has a capacity of 4 in. to 1416. 
square holes with filleted corners,or ў in. to % in. square holes 
with sharp corners. Square holes of any size can be drilled on 
the Radbore system. | 

In announcing the reduction in price of Osram lamps which 
took place on the ist inst., the G.E.C. point out that thereby 
the electric lamp has achieved the distinction of being the fir-t 
article of public utility to fall below the pre-war level of prices. 

Mr. P. H. Windibank, Sales Engineer to Messrs. City Fle tri- 
cal Co. and Mr. E. Hugh Bates, recently with Messrs. E. Brook, 
Ltd., in the same capacity, have goue into partnership under 
the name of Bates and Windibank, with offices at Sentine 
House, Southampton Row, W.C.r, where they will deal prin- 
cipally with Alternating Current and Direct Current plant. In 
this connection their many friends in the trade will be m- 
terested to know that the firm has been appointed distributors 
for Messrs. F. and A. Parkinson, Ltd., Guiseley, makers of the 
well-known '' Com." type, single phase motor (made under 
Crecdy patents), and induction type single, two and three-phase, 
also for Messrs. Flather & Co., Ltd., Lecds, manufacturers o! 
Direct Current Motors and Dynamos. | 

A revised (їпсгеахеа) discount sheet for the items listed in 
catalogue I.6 (Lighting, Fittings, lIrdustrial гаі, Auto- 
mobile Accessories, etc.) has been issued by Benjamin Electric, 
Ltd. (Brantwood Works, Таги Road, Tottenham, N.17). 

Lionel Robinson and Co. have been appointed by the Walsall 
Electrical Co. London stockists for their two-range voltmeter 
0-10, о 100, for measuring the filament ard plate velts ef wur- 
less valve sets. Further details can be obtained from 3, Staple 
Inn, Holborn, W.C.r. (Holborn 6323). 


1922. 


A Fatal Shock in Leeds.---A verdict of death from injuries 
sustained following an electric shock was returned at an inguest 
on Milton Oxley Hirst (31), painter, Burchills, Leeds. Whilst 
engaged re-painting electrice tram standards he hung his ре”: 
can on a "live '" wire. Standing on a ladder 15 feet from the 
ground he apparently touched it, threw up his arms and fil 
into the roadway. He sustained a fracture of the skull, tw: 
ribs and his collar bone, and died in a few seconds. It wis 
stated that the standard in question was what is called a ter 
minal strain pole, and that painters are never asked to work 
on them when the electric current is on. Such work is supe 
posed to be done on Sunday mornings when the current is eff. 


Three books supplementary to the Teacher's Work, which prov: 
numerous well selected examples for the Student to work: ih 
explanation is only brief. 


ELECTRICAL EXPERIMENTS.—-By A. Rispon PALMER, B` 
B.A., Head of the Matriculation Department, the Polytechnic. V 
95, net, Postage 2d. 

A course for one or two years. Details are given as to Apparatus and the mth: 
procedure and the setting out of results. 

HOBBS’S ARITHMETIC OF ELECTRICAL MEASUREMENTS. - 
Revised by the same Author. 98, net. 


‚ MAGNETIC MEASUREMENTS AND EXPERIMENTS.—!: ` 
Rispon PALMER, B.Sc., B.A., the Polytechnic, W, se^ 
Edition. With Answers, 2s, net. 

Each chapter contains aset of experiments, arranged to reduce а duplication оїак c 
as far as possible (or graphical questions), a short account of the theory to Sugo 
the class lesson, some fully worked examples, and a sct of carefully 
exercises for the student to work, у 


THOMAS MURBY & CO., 1, Fleet Lane, London, EC 
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GROUP DRIVING IN A LANCASHIRE MILL. 


_When electric drive in a textile mill was under con- 
Sideration in past years, much discussion prevailed as 


_ to whether group or individual drive was most suitable. 


To-day practice is more clearly defined, and with the 
exception of the individually driven loom, group 
driving is generally installed. But it is by no means 
certain that the present practice may not be modified 
in the near future, as more attention is being paid to 
a combination of these methods which leads to sub- 
dividing groups of machinery... 

Àn interesting installation was recently carried out, 
partly on these lines, in the Worsted Spinning Mill 
of the Bolton Eagle Spinning Co., where the arrange- 
ments for driving the preparation machinery and also 
the worsted mules were in accordance with the latest 
ideas on small group drive. After careful experiments, 
it was decided to drive the preparation and French 
drawing in groups of one line shaft each. For the 
mule spinning’ individual drive was selected. The 
shafts driving the preparation and French drawing 


меге speeded up to run at 480 r.p.m., each being 


directly coupled to motors through flexible couplings. 
The motors were mounted on cross girders carried 
between cast iron wall brackets firmly fixed on the end 
wall. 

The starting gear for the above motors is fully auto- 
matic and consists in each case of oil-immersed 
auto-transformer starters. The size of the motors is 
standardised, those for the preparation machinery 
being 15 h. p. squirrel cage machines running at 
480. r.p.m., while for the French drawing 35 h.p. 
squirre] cage motors at 480 г.рт. were employed. 

It is interesting to note that although the shafts are 
of considerable length, no difficulty has at any time 
been experienced in starting up. The various illustra- 
tions show the neat method of mounting the motors 
and the absence of all clumsy overhead gearing. 

For the spinning section (Figs. 1 and 2), where 
individual drive was decided upon, each of the fifty- 
four mules is driven by a 15 h.p. '* Witton” squirrel 
cage mule motor. In the installation under review the 
number of draws is approximately four per minute, 
and the peak load, at the commencement of the out- 
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ward travel] of the carriage, approximately 30 h.p., 
which loads, we understand, have always been met 
without trouble. At the same time the slip has been 
reduced to a minimum, the light load speed of the 
motors being approximately 990 r.p.m., whereas during 
the peak period this speed only drops to about 


950. r.p. mr, 
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The arrangement of the mule drive is shown in 
Fig. 1. It will be seen that the mule head-stock 
counter shaft is retained, and that the drive from the 
motor is over a 14-іп. dia. double width balanced 
pulley (specially keyed on to the motor shaft) through 
a 6-in. belt on to the fast and loose pulleys of the 
counter shale Centre distance from motor shaft to 


Fic. 2.—ANOTHER VIEW OF MULE Моток DRIVE IN 
SPINNING SECTION. 


counter-shaft is about 14 ft. The motors, as will be 
seen, are well out of the way but extremely accessible, 
and easy to handle in the case of adjustment or break- 
down. 

The mule motor starters are mounted close up to 
the ceiling and arranged with rope operation so that 
they can “be easily controlled at any time whilst the 


504 ELECTRICITY. SEPTEMBER 22, 102 


mule is in motion. The method of starting is to switch 
the belt over on to the loose pulley of the counter-shaft, 
this allowing the motor to run up te full speed before 
any load is applied. 

The more important of the advantages of this type 
of drive may be summarised as follows :— 

(1) The risk of breakdown is reduced to a minimum 
and complete stoppage only likely to occur on account 
of failure of supply. 

(2) In the spinning section each mule, and in the 
preparation each smal] group, becomes an independent 
unit; consequently small orders can be executed and 
isolated machines or small groups of machines can be 
run without having to work long lines of idle shafting, 


and the transmission losses which occur on the shaft- | 


ing (also the losses in a large motor running practically 


light) are done away with. This ability to use indi- | 


vidual machines has proved its advantage in a very 
marked degree during the recent slump in the textile 
trade. 


Fic. 3.— A SECTION OF THE PREPARATION MACHINERY, 
SHOWING LINE OF MOTORS. 


(3) All the motors and starters in each section of the 
mill are standardised and interchangeable, it being only 
necessary to carry one spare of each size. 

(4) The steady running of the machines is very 
noticeable, the travel of the mule carriage being 
smooth and the acceleration good, whilst the spindle 
speed remains almost constant. It is obvious that the 
above points will make for a better quality of yarn, 
increased production, and a minimum of attention due 
to broken ends, as the latter are very much fewer 
than is ordinarily the case with group drive. 

(5) As each mule is an independent unit, the starting 
and stopping of individual machines does not in any 
way affect the running and speed of the rest of the 
mill or the remaining machines'on the same floor. 
This is an advantage over group drive, where it has 
often been found that the starting and stopping of one 
or two mules has detrimentally affected the running of 
the remainder cf the mules in the same group. 

(6) The risk of accidents to operators is reduced 
to a minimum as the machines are alwavs under 
immediate control; the time lost in replacing belts is 
also reduced as it is only necessary to stop one machine 
instead of having to stop the whole section. 


Е R Г ~~ X 
The supply to the above mill, which is 3- 
400 volts, so cycles, is taken from the Bolton Cor 
tion, and the scheme deseribed was carried out by the 
General Electric Co., Ltd., of Magnet House, Kings 
way, through their Manehester branch. The motor 
and control gear were manufactured at the anys 
Witton Works. The wiring, etc., was ied а 
carried out by the Bolton Corporation Fittings Depart 
ment and Messrs. S. H. Heywood and Co., Ltd. of 


Manchester. 


BRIGHTON TECHNICAL COLLEGE. 


The calendar for the session 1922-23 contains, we 
note, a list of twenty sfudents of the Brighton Tech- 
nical College who have been successful in obtaining 
the B.Sc. (Engng.) degree since тот. Of the total, 
nine obtained the degree in 1922, thus indicating the 
forward strides that are being made. For the final 
C. and С. examination in elec. engng., there is a long 
list for the past two years, and im this case also there 
were many more successes in 1922 than in the previous 
year. In this connection it is instructive to note that 
the elec. engng. dept. laboratory is divided into some 
five excellently equipped sections:—D.C., AC, 
testing, standardising and high frequency. The latter 
contains experimental panels for reception of wireless . 
telegraphy and telephony over wave-length range of 
400-20,000 metres, with high frequency and low fre 
quency amplifiers; twin aerial having total length of 
200 feet; wave metre for 150 to 4,000 metres; am 
generator of H.F. oscillations and an assortment of 
valves, inductances, capacities, etc. 

The principal is Dr. W. Masergh Varley, the head 
of the elec. engng. dept. being Mr. Edward Hughes 
B.Sc., who has for some years past so ably contributed 
the solutions to the С, and С. electrical engineering 
examination questions in our columns. 


AUSTRIA. 


In his report* to July 22nd, on the economic and 
commercial situation of Austria, Mr. О. S. Phillpotts 
(Commercial Sec. to H.M. Legation, Vienna) clearly 
explains the difficulties with which the country 15 


beset. Very interesting is his treatment of the Vienna 


International Fairs. The first was held in September, 
1921, and as the exchange value of the crown was 
then falling rapidly, the Austrian firms booked orders 
at low prices, but when they endeavoured to fulfil 
them with cost of materials and wage rates adyancing 

it was found that the orders would result in а loss, 
with the result that contracts were often 

At the second of these biennial fairs, in March of the | 
present year, the conditions were changed ; the Austnan — - 


| crown had been comparatively stable for four months, | 


while wages and cost. of living had risen steadily; on 
the other hand, the German mark had just suffered 
a heavy fall, to which the cost of living and produc < 


| tion had not yet readjusted themselves. Germany was ~ 


in the position in which Austria had been in the autumn — - 
and could quote much lower prices than any other —— 
country, including. Austria itself. isch was the 
success of the German competition, parti y in such 
articles às leather goods, machinery, shoes, fancy goods 


* Price 1s. 6d., post free тз. 74d. 
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and electrical goods, which was the chief note of the 
fair, There were again about 4,000 stands, this time 
as much as 10 per cent. of the exhibitors were 
foreigners. Germany led with over 100 stands, next 
came Czecho-Slovakia with over 60, then followed 
Switzerland, Holland, France, Poland, Hungary and 
Yugoslavia; Great Britain was again very poorly repre- 
sented. About 7,000 foreigners attended the autumn 
fair, most of these coming from neighbouring States, 
but a number of purchasers from Egypt, Italy and 
Palestine were noticed. 

In conclusion, Mr. Phillpotts says: “ Whatever 
may be the developments of the near future as regards 
Austrian State finance, there seems little doubt that 
Vienna will continue to expand its commerce, and none 
at all that it will remain the great trading and financial 
centre of this part of Europe. 

" British traders, therefore, while exercising all due 
caution regarding the vagaries of the crown, should 
not be deterred by them from cultivating a market which 
affords the key to trade with so large an area.” 


— — — 


FORTHCOMING ALL-BRITISH 
EXHIBITION. 


WIRELESS 


AT THE HORTICULTURAL HALL. 


Universal interest in wireless having been aroused 
by recent developments, more particularly perhaps by 
broadcasting, it is not surprising that there is a thirst 
for reliable knowledge on the present position and 
prospects of the art. To satisfy this, no more fitting 
or practical means could be found than by a thoroughly 
representative exhibition, supported by all the im- 
portant British firms specialising in at least one of the 
numerous sides of the wireless problem, and, there- 
fore, we opine that the ‘‘All-British Wireless Exhibi- 
tion and Convention,’’ to be held at the Horticultural 
Hall, Vincent Square, Westminster, S.W.1, from 
Saturday, September 3oth to Saturday, October 7th, 
inclusive, between the hours of 10 a.m. and ro p.m., 
will attract great crowds. The exhibition is being 
crganised by Bertram Day and Co., Ltd., of 9/10, 
Charing Cross, S. W.1, and as a recent announcement 
In our advertisement columns indicated, by the long 
list of important wireless interests exhibiting, will be 
the most representative gathering ever held in this 
country. Й 

From the public point of view it will provide а 
unique opportunity of obtaining a useful insight into 
the possibilities of wireless as a means of instruction 
and recreation. The most recent advances in the 
transmission of music, song and speech will be demon- 
Strated, and the exhibits will include a display—in 
many cases for the first time—of wireless instruments 
and accessories by over fifty well-known British manu- 
facturers and suppliers. Apart from other considera- 
tions, purchasers of wireless apparatus through the 
post will have an opportunity of direct personal con- 
tact with the firms with whom they have been dealing. 

The accompanying convention is being held under 
the auspices of the Wireless Society of London. The 
latter is the official society for the promotion of wire- 
less among amateurs and has over eighty London and 
provincial affiliated societies and clubs. А series of 


daily lectures with the object of giving all possible 
assistance in selecting the type of apparatus most 
suited to individual requirements has been arranged, 
and in addition information will be given regarding 
societies and clubs, so as to enable prospective members 
to get in touch with those institutions ncarest their 
own homes. 

A feature of the exhibition will be a demonstration 
stand erected close to the lounge, where the public 
can '' listen in "' to various wireless transmissions and 
experience at first hand the pleasure to be derived 
from the forthcoming official broadcast programmes. 
An exccllent orchestra is to be provided and the cater- 
ing will be in the hands of a well-known firm. Ade- 
quate gangways between the stands will do much to 
prevent overcrowding and enable exhibits to be viewed 
in comfort. In conclusion it may be added that, with 
the exception of one or two stands devoted to technical 
publications, the exhibits will be confined exclusively 
to wireless apparatus or machinery, including such 
items as coil winders, etc. 

We have received advance information that on stand 
No. 52 the Automatic Telephone Mnfg. Co., Ltd.. 
of Liverpool, will exhibit a full range of thoroughly 
practical and excellently well made accessories, in- 
cluding head telephones which have been designed to 
meet broadcasting requirements. The method of 
securing the telephones ta the headbands is worthy of 
note. This permits of instantaneous adjustment and, 
combined with the minimum cf weight, makes the set 
quite comfortable to wear. "Trade requirements will 
Бе further catered for with A.T.M. loud speakers made 
in two sizes, the smaller being suitable for ordinarv 
use and the larger for demonstrations, etc., where 
greater volume is required. The A.T.M. Co. will also 
show their precision made variable and vernier con- 
densers, fixed condensers, inter-valve, valve to 'phone, 
H.F. transformers, wave meters, buzzers, coil holders, 
duo-lateral coils, etc. ` ә 

They will also display a wide range of '' Radiak ” 
products manufactured by Ashley Wireless Telephone 
Co., Ltd., of Liverpool, including highly efficient and 
extremely handsome wireless receiving apparatus. The 
“ Radiak ” 1 tos valve unit system! is expected to make 
a great appeal to the discriminating enthusiast on ac- 
count of its simplicity and the easy way in which it is 
possible to add à unit at a time similar in the way one 
would add to a sectional bookcase. The '' Radiak ” 
s-valve complete unit will be found attractive because 
of its easy method of operation and adjustment. 

We understand that certain territory is still avail- 
able to firmis with established selling organisation 
wishing to take up the agency for these appliances. 


—— — 


Preston.— Hundreds of traders and shopkeepers from all parts 
of the countrv visited the citv for the recent historic Guild, 
and the dailv crowd was estimated at nearly a million, including 
many British electricians. The contingent from Canada and 
America numbered 5,000. The turnout by the English Electric 
Cov. from Dick, Kerr works represented the progress of light 
from the days of flint and steel to electricity. It was followed 
by a model of Preston’s new power station, and a pageant showing 
Britannia and Columbia communicating by wireless, while 
on the last lorry a locomotive cam-shaft control gear, of the latest 
type, illustrated the electrification of the trunk railways of the 
world. А contrast between past and present methods of driving 
machinery was the keynote of Lancashire Dynamo and Motor 
Coy.’s tableaux. 
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PROPOSED ASSOCIATION OF BRITISH 
ENGINEERING SOCIETIES. 


A conference of the members of certain of the smaller 
engineering societies has been called for next Friday, 
the 29th inst., to consider and, if agreed, to inaugurate 
the formation of '* The Association of British Engineer- 
ing Societies." This association would bring into 
close touch the local engineering societies at present 
working on more or less parallel lines, and would, 
therefore, assist co-operation in various ways. It 
should, therefore, be brought into being, and we hope 
success will attend this conference, which is to be 
held at the Engineers' Club, London, at 3 p.m. Those 
wishing to attend must apply at once to the Secretary 
of the Society of Engrs., Mr. А. S. E. Ackerman, at 
17, Victoria Street, S. W.r, for a membership badge. 
There is no charge for attending, but the badge must 
be worn, as ali those exhibiting it will be treated as 
Hon. Members of the Engineers’ Club for the day. 

eee 

BIRMINGHAM AND DISTRICT. ELECTRIC 

CLUB. 


The opening meeting of the winter session was held 
on Saturday, the 16th inst., when Mr. Chris Jones, 
М.Г.Е.Е., A.M.LMech.E., delivered a lecture on 
"Coal-Getting by Electricity." The lecturer gave a 
detailed description of the electrical plant installed in 
a modern colliery, and explained at some length the 
methods of installation, maintenance and inspection of 
the plant so as to ensure due regard to safety, economy 
and compliance with the Home Office Rules relating 
to the use of electricity in mines, Evidence was also 
given that the installation of modern electrical methods 
had very materially increased the output of coal per 
man. 

The lecture was fully illustrated by lantern slides, 
diagrams and drawings, and was much appreciated by 
the members present. 

——— 
NORWAY—THE LAND OF WATER POWER. 


Electrical engineers desirous of seeing a readily accessible 
country where hydro-electric stations are general, and 
scenery is magnificent, could hardly do better than pav a 
visit to Norway. The main industrial arca is located round 
Kristiania, where the country is relatively flat, but the area 
round Bergen, which is the most convenient approach to 
the mountains, is also extremely interesting from the techni- 
cal standpoint, besides affording a glimpse of delightful 
scenery. 

Norway, as is well known, has practically no coal supply 
of its own. Coal is imported, about 25 per cent, coming 
from Spifsbergen, so that electric supply is derived almost 
exclusively from water power. Fortunately the facilities 
for hvdro-electric power ате abundant. То a person ac- 
customed to hills in the British Isles, nothing is stranger 
than to climb up for 3,000-4,000 feet and still find rushing 
torrents coming down from the heights above. Power is 
commonly derived from lakes fed bv such torrents and 
situated on a sort of tableland which forms the base of 
the mountains proper. As the fall from the lake is usually 
very steep, the conditions are noticeably different from 
those in the British Isles where water is usually brought 
down at a relatively gradual slope. When it is decided 
to use one of these upper lakes for power, the first thing 
necessary is to construct a zigzag road up the face of the 
cliff, twisting and turning at any angle up to 180 degrees, 


for the passage of motor traffic, and conveyance of material 
and workers. As soon as possible, a small power station 
is erected at the base of the cliff. High tension wires carry 
current up to the scene of tunnelling operations, and the 
power generated is used for the work of construction, 
preparatory to the erection of the main power station. 

Generating stations are therefore frequently situated in 
the hills, relatively distant from the area supplied. Thus 
in Bergen a substation supplies the town, while the actual 
generating station feeding this and other districts is twenty 
or thirtv miles away. Power lines striding over the hills 
are a common sight, and electric supply is often met with 
in surprisingly small and remote villages at the termina 
tions to narrow fiords. According to British ideas, poles 
carrving high tension wires appear to be equipped in a 
somewhat rough and ready fashion ; but they seem adequate 
and able to deal with the exceptional winter conditions in 
Norway when snow lies deep. In villages, and even small 
groups of farms, it is a common sight to see a transformer 
mounted on a pole feeding the houses and barns. Appar- 
ently measurement by meter is unusual, the customary 
system being an annual overall charge based on the kilo- 
watt demand. 

Anyone who comes across one of these hydro-electric 
stations must be struck by the contrast with conditions met 
with in steam-driven stations in England. Site is deter- 
mined primarily by accessibility of water-power, so that the 
station is often situated amidst delightful surroundings. 
There is no grime or refuse. In one station entered by the 
writer, the white-tiled floor was spotlessly clean, and the 
attendant anxiously distributed newspapers near the entrance 
in case our boots should cause a stain. 

Telephone and telegraph wires are even more ubiquitous. 
Considering the extremely mountainous district traversed, 
the facilities for telephoning even to remote spots at high 
altitudes are remarkable. Thus Turtegro, a famous climb- 
ing centre, 2,700 feet high, consists merely of an hotel with 
pcst-offce attached. Wireless is used for disseminating 
weather forecasts, afterwards distributed by telephone or 
telegraph to all the chief-centres. 

The mountainous districts of Norway present many other 
peculiarities of interest to English visitors. By us water 
is regarded as a separating element; but the fiords of Nor- 
way provide the best and often the only means of inter- 
communication. We are used to regard heavy snowfalls as 
obstacles to traffic. In Norway, communications are often 
easier in the winter, when snow has accumulated on moun- 
tain paths. Steep and stony tracks which can only be 
tackled by an exceptionally enthusiastic pedestrian in sum 
mer, become easy connections in winter when traversed 
on ski, to which Norwegians become familiar in infancy. 
Frozen lakes are used for the conveyance by sleighs of 
heavy goods which it would be costly or inconvenient to 
transport in the summer. 

The scenery of mountainous Norway is probably unique in 
Europe. The mountains and fiords resemble nothing that 
is met with in the British Isles, though perhaps portions 
of the Isle of Skye form the nearest equivalent. The 
people of Norway, however, strike one as resembling the 
British more closely than those of any other European 
country with which the writer is acquainted. Perhaps, 
after this, it is injudicious to add that they are delightfully 
friendly and hospitable! * Travelling arrangements present 
little difficulty, and it ig only just to add that they were 
simplified for the writer by Bennett’s Travel Bureau, whom 
anyone visiting Norway for the first time should certainly 
consult. J. S. D. 
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Further Reduction in Prices. 


HE Chloride Electrical 
Storage Co, Ltd. have 
pleasure їп stating that as 
and from September Ist they 
have reduced their prices for 
STATIONARY 
STORAGE BATTERIES. 


Enquiries are invited, which 
will receive immediate 
attention. 
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JOHN OAKEY & SONS. LTD. 
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MANUFACTURERS OF 


hall mark of C.M.A. 
EMERY, EMERY CLOTH, EMERY PAPER, 


CABINET GLASS PAPER, GLASS CLOTH, 
BLACK LEAD, PUMICE, CROCUS, TRIPOLI, 


ROUGE, &c, 
Oakey’s * Flexible Twilled” Emery Cloth. AIR-SPACE 
Vor Engineers, Sewing Machine, Lock and Seale Makers UNION CABLE C'E 
great STRENGTH, DURABILITY ned у Эч A M жэ ata Dagenham Dock. 


FLINT & GARNET PAPER IN ROLLS, Nan > up 
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Current Topics. 


It is generally recognised that the financial condition 
of tramway undertakings throughout the country 15 
an unenviable one, and, were it to 
High Tramway continue, would very soon put the 
Fares. finishing touch to what is already a 
rapidly declining method of trans- 
port. In numerous towns the tramways have been 
run at a loss for some considerable time past, and, 
had they been otherwise than rate-supported under- 
takings, would have had to withdraw their services 
some time ago. Ipswich Corporation Tramways are 
a case in point. Here the service has not been self- 
supporting for years past, and at last the Council 
have decided to experiment with trackless trolley 
vehicles, with a view to their adoption in lieu of trams. 
This decision has been brought about by the fact that 
a number of the streets in the town now served by the 
tramways need resurfacing, and, as a heavy proportion 
of the cost would be charged against the tramways, 
e possibility of obviating further loss was a deciding 
actor. 


Apart from the very heavy cost of track and rolling 
stock renewals, the contributory cause to the decadence 
of the tramway is probably the high fares which still 
persist, in spite of the reduction in other public utili- 
ties. By those who claim to have a finger on the 
pulse of tramways finance, 'hese continued high fares 
are stated to be necessary because of the comparatively 
high wages still being paid to tramway employees, a 
fact which is the more surprising in view of the con- 
siderable reductions which have been effected through- 
| According to the 
Tramway and Railway ‘World, wages represent from 
55 to 70 per cent. of the total operating costs of tram- 
ways, and it is therefore necessary for the community 
to recognise that reduced fares must be prefaced by 
reduced wages. The demand for lower fares cannot 
be divorced from the necessity for a sacrifice on the 
part of tramway employees. 


That this sacrifice need be no heavier than that 
which has already been made by many other wage- 
earners is evident from the following figures :— Тһе 
average wage of a tramway motorman is now £3 ss. 8d. 
per week, and of a conductor £3 2s. .3$d. per week. 
In addition to actual wages, the value of other emolu- 
ments, expressed in terms of uniform, holidays with 
pay, and free riding, represent—according to the 
figures submitted to the Court of Inquiry—an additional 


advantages. ^ Similarly, conductors receive 15. 32d. 
per hour in wages, and a similar amount to motormeit 
in indirect advantages. 


Bv way of contrast, carters are paid 15. 2d. to 
1s. 5d. per hour, railway goods porters from 1s. to 
15. 14. to 15. 8d., railway ticket collectors 15. 23а. 
and 1s. 14d. according to grade; skilled fitters and 
turners will shortly decline io 1s. 23d. per hour, and 
their labourers 1oid.; skilled shipwrights 1s. 3d., and 
their labourers 104d. ; skilled men in the boot and shoe 
trades 1s. 3d., etc. ` The position is aggravated when 
it is borne in mind that skilled men are now working 
side bv side with semi-skilled and unskilled men who 
are being paid more than they are. The communitv 
will not long endure a position of affairs which permits 
those emploved in the transport world to receive higher 
rates of wages than the industrial community that 
travel in the tramcars. I should be the last to support 
a movement which aims at sweating, but it will be 
self-evident from the above analysis that, if tramwavs 
are to survive the present slump, those whose liveli- 
hood depends upon their continued existence must face 
facts and submit to the inevitable. The scale of wages 
in anv occupation is determined by the earning power 
of that occupation, and in this rcspect tramwavs show 
a decline which cannot be reversed by continued high 
fares. | 


We are apt to consider that daylight costs nothing, 
and that only electricity, gas, or oil lighting has to 
be paid for when natural lighting 
fails. As a matter of fact, daylight, 
in the open, is free to all, but un- 
fortunately we cannot all support 
existence in the outer world, and the majority of us 
spend many arduous hours inside four walls, where 
daylight is onlv permitted to enter through the medium 
of windows, skylights, and similar openings. It is in 
this connection that an interesting comparison has been 
compiled by Messrs. Luckiesh and Holladay, of the 
Nela, U.S.A., Research Laboratories, of the initial and 
annual cost of natural and artificial lighting. The 
initial net cost of equipment for natural lighting consists 
in the difference in costs of a building with and without 
windows or skylights respectively, the cost of real 
estate occupied by the light courts or areas immediately 
surrounding the building, which are - necessarily . left 
unoccupied for the free admittance. of daylight, and 
last, but not least, the cost of the extra heating 
system to compensate the difference in heat losses from 
the windows and walls replaced by the glass areas. 


The Cost of 
Daylight. 


The annual cost of natural lighting is made up of 
interest upon the initial net cost, depreciation, cost of 
repairs, washing, and extra fuel. By contrast the 
initial cost of equipment for electric lighting consists 
of the cost of wiring, fixtures, and portables, and its 
annual cost, of interest upon the initial investment, 
depreciation, repairs," lamp renewals, and electrical 
energy. As a result of the investigations. above re- 
ferred to, it was determined that the initial net cost 
of equipment for natural lighting 1s, for dwellings, 
from 110 to 225 per cent. of the initial cost of electric 
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lighting; for apartments and hotels, from 100 to 140 
per cent. ; for offices, about 160, per cent. ; and for art 
galleries, from 80 to 180 per cent. The annual cost 
of daylight is, for dwellings, from 9s to 125 per cent. 
of electric lighting ; for apartments, hotels, and offices, 
where electric light is freely used at all hours of the 
day, from 50 to тоо per cent.; and for art galleries, 
about 135 per cent. of electric lighting. 


Apropos my recent comments on the need for 
thoroughly overhauling electric light installations 
in readiness for the long winter 


Electric nights, an esteemed correspondent in 
Lighting Halifax writes expressing agreement 
Overhauls. with my suggestions, and encloses a 


circular issued by his company to all 
local electricity consumers. The circular in question 
outlines a scheme of maintenance based upon a very 
nominal charge per week per light, and which covers 
repairs, lamp renewals, and any other necessary atten- 
tion on the principle of a regular periodical inspection 
by competent men. The same system is applied to 
motors, dynamos, or domestic appliances, such as 
irons, radiators, vacuum cleaners, and the like. Hav- 
ing regard to the unsatisfactory method of calling in 
an odd man every time anything goes wrong, and 
otherwise leaving things to chance, this scheme has 
much to recommend it, and I heartily congratulate my 
Halifax correspondent upon his enterprise. After the 
project has been given a fair trial, I shall be further 
interested to hear from him regarding his experiences 
of its operation, which should prove instructive to 
electrical traders elsewhere. | 
ELEKTRON. 


ELECTRICAL ENGINEERING.—FINAL GRADE. 


SOLUTIONS TO 1022 EXAMINATION QUESTIONS OF THE 
CITY AND GUILDS INSTITUTE. 


By Epwarp Носнеѕ, B.Sc. (Eng), A.M.LE.E. 


(Continued from page 485.) 

О. 5.—Evershed has shown that for cellulose insula- 
tion, such as paper and cotton, the insulation resistance 
when measured at a pressure of about 50 volts is about 
three times the resistance when measured at a pressure 
of 500 volts. Why is 1115? 


Place in order of dielectric strength the following 
materials :—Slate, porcelain, empire cloth, glass. Why is 
porcelain preferred to glass for overhead-line insulators ? 

— aer г „| 


A.5.—A very interesting account of the behaviour 
of cotton and paper when subjected to different voltages 
was given in a Paper by Mr. S. Evershed and published 
in the Journal of the I.E.E., Vol. 52, December, 1913. 
It was found that the insulation resistance of such 
materials decreased in a very characteristic manner as 
the applied voltage was increased. Fig.4 gives the 
curve obtained for two cotton-covered wires wound 
side by side in a single layer on a well-glazed porcelain 
bobbin so that leakage from one wire to the other could 
only take place through the cotton coverings. The 
resistance at 50 V in this case was 2.8 times that at 
500 V. From forty-seven curves obtained from ab- 


sorbent materials such as cotton, paper, cardboard and 
fibre, both varnished and unvarnished, the average 


value of Fs was 2.2. It was also found that the 


500 ` 

R at v volts 
R at 10v volts 
independent of the value of v and of the amount of 
moisture, so long as the sample was not sensibly damp. 

Tests showed that the leakage through the dielectric 
itself, e.g., perfectly dry paper, was negligibly small 
compared with that caused by a trace of moisture. On 
the other hand, moisture by itself in the form of water 
exhibited no such characteristic as that described above, 
consequently the problem resolved itself into in- 
vestigating the mechanism of leakage through an 
absorbent material. 


40 


ratio of was remarkably consistent and 
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Fic. 4. 


The key to the solution was found from an experiment 
on filter-paper, when it was discovered that of the total 
moisture absorbed, less than 1th was responsible 
for leakage. The moisture can therefore be divided 
into resistance water and dormant water, the latter 
apparently occupying blind alleys and forming globules 
at various points. 

The mechanism of leakage was then investigated by 
a small model made of glass tube about 2 in. long and 
about 12 mils. bore, into which a series of drops of water 
and bubbles of air (Fig. 5) were drawn, the bubbles 


having a length of about four times the bore of the 
tube. The ends were bent downwards to dip into water 
contained in two beakers. Two copper wires, one in 
each beaker, acted as electrodes. The behaviour of one 
of the bubbles—shown separately in Fig. 6—was 
examined under a microscope. When a P.D. was applied 
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the surfaces of the drops on either side altered іп curva- 
ture, the surface at A pushing its edge towards the 
negative and that at B decreasing its curvature by 
pulling its edge towards the negative. Also a stream 


-- of water C was seen being forced out from А and moving 
towards B as shown dotted, increasing the thickness of 
- the film as 3t moved along. The sectional area of this 


ix 


film is extresmely small compared with that of the drops, 
so that the resistance of a complete tube is determined 


.. almost entirely by the aggregate length and mean 
- thickness of the films, the resistance of the drops being 


- negligible in comparison. 


When the P.D. was removed, 
the surfaces A and B instantly took up their original 


.- shape, and the surplus water in the films withdrew 


slowly into the drops. 

А number of such tubes were connected in parallel 
to imitate the capillary channels of a real insulator as 
faithfully as possible, and the resistance was measured 

К 
Бу came 
to 2.1, compared with an average of 2.2 for actual 
absorbent materials. It was estimated that the film 
had an initial thickness of about 2 millionth of an inch, 
and increased to about 6 millionth with a P.D. of 500V ; 
also that the water in the films was less than , wth of 
the total water in the tube. 

The remarkable agreement between the behaviour 
of the model and that of an absorbent insulator is almost 
conclusive evidence that the current through such an 
insulator is conveyed by extremely thin films of moisture 
lining its maze of interconnected channels, and that the 
effect of applying a P.D. is to cause water to flow from 
the individual drops towards the negative electrode, 
thereby increasing the thickness of the adjacent films 
and reducing their electrical resistance. 

It still remains to explain why water under these 
conditions tends to flow towards the negative electrode. 
It is a curious fact that water—especially pure distilled 
water—when in contact with an insulator, becomes 
positively charged in relation to the latter. Conse- 
quently, if an electric field (1.е., a P.D.) be applied, 
the water is attracted towards the negative side. Since 
distilled water has a very high resistance, a potential 
gradient of several hundred volts per cm. may be 
applied without the current becoming excessive. In 
this way, water can be made to flow through a very 
narrow tube from a beaker with the positive wire to 
that with the negative wire. This phenomenon is 
known as electric endosmose, '" endosmose"" meaning 
"within-propulsion," i.e., inside the 
capillary passage. 

It may be mentioned that this effect can often be 
noticed around terminals on slate or marble boards. 
The space around the positive terminal may be quite 
clean, whilst a deposit of dust has accumulated around 
the negative. 


at various voltages. The average value of 


propulsion 


The materials referred to in the question are placed 
in the following order as regards dielectric strength :— 
(а) Empire tloth 20,000 to 40,000 volts per mm. 

(b) Porcelain 0,000 to 15,000 , ,, x 

(c) Glass 6,000 їо I0,000 , ,, 4, 
(d) Slate 200t0 400 „p , ,, 
Glass isemechanically brittle and unreliable ; severe 
internal stresses may exist without their being evident, 
and the glass might consequently be fractured by a 
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gentle tap or a small externalstress. Further, moisture 
condenses readily on its surface, whilst glass itself is 
slightly soluble in water, and consequently under weather 
exposure the surface tends to roughen and harbour 
particles of dirt. Allthese effects diminish the resistance 
of the leakage path. 

Porcelain has a far higher specific resistance than 
glass, and if properly glazed gives much less leakage. 
It is mechanically stronger and more reliable than glass, 
and is therefore preferred for overhead-line insulators 
in spite of its greater cost. - 

(To be continued.) 
ааа 
THE APPLICATION OF HEYLAND’S DIAGRAM 


FOR TESTING INDUCTION MOTORS. 


(Concluded from page 488.) - 


For convenience the slip can be represented on the power 
factor scale, then 100% slip, which is the ordinate of С. 


will be 73.5 divisions, the value of ү = 3 being taken 


from this scale. 


Synchronous Speed. H.S. ; 
The value of C ordinate of C SSS Н.58 will then 
e = 500, х eos —2.0 divisions 
735 * 1155/ ^? 


It follows, therefore, that each division on the power- 
factor-scale will represent a slip of 2.9 r.p.m. 

The slip in r.p.m. for the ordinate of the point S7 
corresponding to a current input of roo total amperes 
=ordinate of 57 х2.9 227.8 x2.9 =80.6 r.p.m. 


' . Percentage slip = тоб 1001 0% 


The motor speed at this load is 800-80.6 =719.4 r.p.m. 
The torque developed by the motor is also given by 
В.Н.Р. x 5252 55.25 X 5252 -403.5 Ib. 


Speed B 719.4 
which agrees with the value obtained from the diagram. 

The data corresponding to the points C6, C5, C4, C3, 
C2 and Ст, representing 90, 80, 70, бо, 50, 40 and 30 
total amperes input current, have been calculated from 
the diagram in the manner described above, the results 
obtained being shown in Table т. (See issue of August 25.) 

They are also represented by the curves in Fig. 4, 
which indicate the performance of the motor at any load 
up to 50% overload. 

The vertical line drawn through the curves indicates 
the full load point at which the value of the torque is 
283 lb. 

The starting torque as given by the diagram is 

(ordinate of P-ordinate of CO) x 550 X 7.04 


Synchronous speed 
125 O О 
= 1255550 X794. 605 Ib. 
5600 
Starting torque 605 
Full load torque 283 — 
The maximum torque developed by the motor = 
ordinate of point D to circle of torque — ordinate of CO x 550 x 7.04 
Synchronous speed 


= 171X550 x704 827 lb. 


| .. Maximum torque _ 
Ее Канде д Ч torque 


827 


= 283 Tl 


512 ELECTRICITY. SEPTEMBER 22, 1922. 


A reference to the curves also gives the following data 
at the full load point :— di 
Power Factor = 80.3% 
Real Efficiency = 
Apparent Efficiency = 77.2% 


Apparent H.P. = .51.8 

Real H.P. = 46.3 

Brake H.P. = 40 

Motor speed = 743 R.P.M. 
Slip = 7.1% 


The advantages of the application of the circle diagram 
for determining the performance of an induction motor 
are as follows :— 

(т) All errors common to the method of calculating 
the various data are entirely obviated. 

(2) Indicates the most suitable application of a 
motor so far as its operating characteristics are 
concerned. 

= (3) Any defects which may exist in the windings 
are indicated by the magnitude and phase relation 
of the current vectors. ! 
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FIG. 4. 


A reference to the performance curves in Fig. 4 
indicates that the power-factor rises rapidly, and is 
fairly high at light loads, due to the fact that the effect 
of the wattless component of the current at light-loads 
is smaller than at heavy-loads ; a high power factor may 
be taken as an indication that the maximum torque is 
not very large. The efficiency curve also rises rapidly, 
which indicates that the no-load loss is small in com- 
parison with the variable losses. 

The maximum efficiency of the motor in question 


machines. 


occurs at about three-quarter load, which indicates 
good all-round performance. 

Any defects in the windings of a motor would be 
shown up in the circle diagram by the following indi- 
cations. : 

When the “© no-load” current is large in comparison 
with the short-circuit or locked current, and the power 
factor of the latter is abnormally high, this may be taken 
as an indication that some coils are reversed. 

When the number of turns in a winding are insufficient, 
or some of the coils have become short-circuited, the 
no-load and short-circuit current vectors will be much 
above their normal value, but the power factor will be 
low. 

The above considerations indicate that the circle 
diagram affords a quick and accurate method of deter- 
mining the performance of induction motors, and is 
also of considerable assistance in the design of these 


Questions and Answers by Practical Men. 


м RULES. 

QUESTIONS: We invite our readers to send us ions, preferably on technica! 
problems that have arisen in actual practice. Questions ich we consider of 
sufficient interest to our readers will exther be replied to under ** Answers to Corre- 
spondents " or replies will be invited from our readers. One shilling will be paid 
or the question which we select for competitive replies in this column. 

ANSWERS: A fee of 10s. will be paid for the answer which we consider show: 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
РЕ a ренде он alere ied eadeni Qnis tpi yal зоре ери . The 
E itor reserves the right to make na award, or to accept onig one reply, (J in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
the return of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 


Write on one side of the paper only, and if diagrams are sent, draw them on a 
per atiached to the manuscript. Competitors may adopt a 
“пот de plume," but, both in the case of questions and answers, the competitor's 
олана онд inp adiacet cene i, pter site 0 a чае 
No correspondence will be entered into with regard to successful replies. The 4 
decision is final. 
Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
siz competitors who win the first or second prize the most times during the next twelve 


The words '' Questions and Answers " or '* Q” and '* A" should be placed at 
the top left-hand corner of ail letters intended for this column. 


QUESTION No. 149. 


Is it possible to start 2: three-phase squirrel cage induc. 
tion motor that has: Р 
(а) One рһаѕе short-circuited. 
(b) One phase interrupted. 
If either of these faults occur after the machine has been 
run up to speed what will be the result ?—'* B.C.” 


QUESTION NO. 150. 


In an installation of small induction motors (squirrel 
cage) supplied by a three-phase alternator, it is proposed, in 
order to avoid line disturbances when switching in an addi- 
tional motor, to first run this motor up to speed from an 
&uxiliarv source of supply, and switch it in parallel with the 
others after full speed has been attained. I understand tha: 
a heavy rush of current will be the result. Can anv reader 
tell me why this should be, and whether the current will 
be greater than the short circuit current of the motor, that 
is, with the rotor stationary ?—'* B.C." 


(Replies to Questions Nos. 149 and 150 must be received 
not later than October 28, 1922.) 


pomum m nn ы 


Outing.—The annual works outing of the employees of the 
“ D.P.” Battery Co., Ltd., Bakewell, took place on Saturday, 
September oth. Blackpool was again visited, and as the 
return train did not leave before то p.m., a full day was available 
in which to visit the pleasure beach and the ұагіопѕ other 
attractions which Blackpool provides. The weather was kind, 
and a most enjoyable day was spent. 
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A RELIABLE ‘“ VALVE" BATTERY FOR 
BROADCASTING. 


One of the bugbears of the wireless amateur is the 
high voltage battery, which, although not called upon 
to yield any appreciable current, is yet expected in- 
variably to furnish the required potential to excite the 
valve, and is ordinarily made up of a number of ciminu- 
tive dry cells, closely packed together in a com:non 
container, and connected in series. These batteries 
invariably give trouble sooner or later, due to failure 
of the insulation between individual cells, quite apart 
from ordinary exhaustion through local action. To 
overcome the difficulty Messrs. Fuller's United Fiectric 
Works, Ltd., have introduced the '' Chad ’’ Wireless 
Battery, which is the subject of our illustrations. Аз 


will be seen from the sectional views of the individual 
cells, each of the latter is effectively insulated from its 
neighbour on either side by a separate ebonite con- 
tainer. This prevents internal leakage and ensures 
a better retention of the electrical efficiency over a 
much longer period. Another advantage is the high 
internal resistance of the unit cells, the s'irface of both 
zinc and carbon electrodes being so disposed as to limit 
the current output. The '' Chad’’ Battery has been 
fully tested in actual wireless service and has proved 
highly efficient. It can be retained in stock indefinitely 
without deterioration, and, when exhausted, can be re- 
filled or replaced at a considerably less cost than is 
involved in the first purchase. 


THE JUNIOR INSTITUTION OF ENGINEERS. 


This Institution which has for many years carried on 
its activities for the benefit mainly of the younger 
members of the profession, with headquarters at 30, 
Victoria Street, S.W.1, has, on account of increasing 
membership, been compelled to seek more accommoda- 
tion; this has been found in the same building and a 
suite of rooms on the first floor overlooking Victoria 
Street has been acquired. The suite includes adequate 
accommodation for the Institution staff and a Reading 
апа Lecture room, with double the seating capacity 
of the present one. All future ordinary and Friday 
evening informal meetings will be held in the new 
home. 

The first meeting of the Winter Session will be held 
on Friday, the 6th October, when Mr. W. A. Tookey, 
M.I.Mech.E. (Past Chairman), will read a paper, 
'" Engineering in Bacon Factories.” The Chair will 
be taken at 7.30 p.m. by the President, Mr. C. H. 
Wordingham, C.B.E., M.Inst.C.E., supported by the 
President-elect, Capt. H. Riall Sankey, C.B., C.B.E., 
R.E. (ret), and the Chairman and other officers of 
the Institution. 


Reviews of Books, &c. 


[Books noticed in this column will be sent from ELEC- 
TRICITY Office to any part of the world, for the published 
price, plus ten per cent. for фоѕіар'е (minimum 2d.) and 
orders will be appreciated.] 

а 

ENGINEERING AS А CAREER. Percival Marshall and 
Alfred W. Marshall. 56 pp. (Marshall and Co., 9d.)—We 
have pleasure in calling the attention of our readers to 
the second edition of this excellent little book which gives 
practical advice to boys and their parents concerning the 
branches of engineering, the duties of every class of 
engineer or employee in engineering concerns, and the 
approximate remuneration attached to each class of work. 
It is amazing how much information of real practical value 
can be compressed into Фо small a space and it is safe 
to sav that were this book studied bv everv prospective 
engineer, there would not be so many square pegs in 
round holes as there are at present. 


“Клио”: THe PRINCIPLES UNDERLYING Rapio Com- 
MUNICATION. (New York: World Radio Co.; London: 
Rentell, 6s. net.).—This book is published from data ob- 
tained from the U. S. Bureau of Standards, and this 
point in itself makes the book of value, as the information 
isuued from the Bureau of Standards is alwavs acceptable. 

The information contained is covered bv the title, and 
the principles underlving Radio communication are pre- 
sented in more detail than perhaps is usual. The book 
as far as possible avoids mathematical formula, and it 
is particularly suitable for those students who wish to 
have a good solid grounding in the principles of wireless. 

The book consists of 350 pages, which are divided up 
more or less as follows :—The first 114 pages are devoted 
to sections on elementary electricity, and they take the 
reader step bv step up to the more advanced principles 
which the subject calls for. 66 pages are devoted to 
dynamo electric machinery, and while the ground covered 
is verv comprehensive, it does not appear to be particu- 
larlv necessary for amateurs in this countrv, as spark work 
is not encouraged, at any rate, among amateurs, by the 
powers that be. These remarks also apply to the con- 
siderable amount of data relating to damped wave trans- 
missions and reception. 

The actual information on Radio circuits and their 
general principles comprises about 167 pages, and the por- 
tion treating on Vacuum Tubes deals very clearly with 
their uses and circuits, and mention is made of the use 
of circuits combining simultaneous Radio and Audio fre- 
quency amplification. | 

In the main, the book should help the reader to “think 
right,” thts being part of the slogan of its publishers. 
The book generally is to be recommended to all amateurs 
and students, but the fact that it is an American publica- 
tion should not be lost sight of, and certain words, symbols, 
not to forget the wire gauges given, are peculiar to the 
U.S.A; 

RELATIVITY, THE ELECTRON THEORY AND GRAVITATION. 
E. Cunningham. 148 pp. 9 Figs. (Longmans, 
tos. 6d. net.).—This monograph, which is one of the 
well-known series, Monographs on Physics, was first 
written in the attempt to set out clearly and simply the 
relation of the principle of relativity to the electron theory, 
and to show at what points the former is the natural and 
necessary complement of the latter. At that time it 
seemed hardly possible to arrive at any experimental con- 
firmation of the general principle of relativity, but since 
then observations have been made which demonstrate 
bevond doubt the truth of the principle and the wide 
possibilities arising therefrom. In Part I, dealing with 
the special principles, the author considers the origin of 
the principle, the relativity of space and time, the relativity 
of the electro-magnetic vectors, mechanics and the prin- 
ciples of relativity, and Minkowski’s four-dimension vectors. 
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The second part of the book deals with the general prin- 
ciple of relativity, the verification, of Einstein’s theory, and 
further generalisation, including Weyl’s theory of elec- 
tricity. Though mathematical treatment has been omitted 
as far as possible, a considerable knowledge of mathe- 
matics is required to follow the treatment given. That 
the book is a valuable one for those able to appreciate 
it, goes without saying. 


NEW BOOKS PUBLISHED. 
" Radio Receiving for Beginners." By Snodgrass & Camp. 
Crown 8vo, 99 pp., 36 illustrations. 3s. 6d. net. 
“ Electrical Contractors’ Yearbook, 1922-23." СІ., 8vo, 315 pp. 
2s. 6d. net. 
“ Journal of The Inst.E.E." No. 311, Vol. бо. Demy 4to, 
135 pp., illustrated. 10s. 6d. net. 


A«——————Á A —— 
Various Items. 


Obituary.—The Secretary of the Inst. E.E. much regrets to 
announce the death of Mr. Louis Heathcote Walter, M.A., a 
member of the Institution staff who had been editor of '' Science 
Abstracts ” since 1903. 

Inst. of Cost and Works Accountants.—-A public meeting is 
announced for Oct. 6th, at 7.30 p.m. in the Connaught Hall, 
Newcastle, to inaugurate a loca] branch. А paper will be read 
on “The Necessity for Scientific Costing.“ 

Scientific and Industrial Research.—The seventh Annual 
report of the committee dealing with this important subject, 
giving an account of the work of the Research Dept. during the 
year to July 31st, 1922, has been published at the price of 3s., 
by post, 3s. 24d. 

Commercial Wireless.—An indication of the rapid spread of 
wireless for commercial purposes is afforded by the announcement 
that commencing on the 12th inst., every postal telegraph and 
Cable Coy. office in the U.S.A. accepts messages for transmission 
to Great Britain by the trans-Atlantic wireless circuits conducted 
by the Radio Corpn. of America and Marconi’s W.T. Co., Ltd. 

Forest of Dean Power Scheme.—This scheme is again held up, 
and there are no indications at present of the negotiations 
between the Norchaio Colliery Co., Ltd., and the promotors 
being brought to a successful issue. It is understood that the 
plans as presented show a much larger requirement of area than 
the Colliery seem disposed to grant. 

Todmorden.—After losing large sums each year on their 
electricity undertaking, the Corporation decided a year ago to 
link up with the Yorkshire E.P. Coy., from whom they have 
since obtained a bulk supply. The result has been a welcome 
surprise financially. Last year there was a gross profit of 
£3,363 against a gross loss the previous year of £2,359. There 
has been an increased revenue of /2,091, whilst the operating 
costs show a decrease of £3,628. 

New Power Station at Preston.—From 38 tenders the Т.С]. 
have let the contract for the erection of the new power station 
buildings to the English Electric Co., Ltd., whose tender is 
£94,900. The СІ. will later consider a further optional tender 
of {9,600 for boundary walls, etc. The buildings are to be 
completed in 43 weeks. Except for a dozen experts, work will 
be done by local labour. 

The Outline of Science.—Part XX. of this serial (Newnes, 
1s. 6d.) concludes the issue of a very interesting and instructive 
work. 1% contains the conclusion of the story of domesticated 
animals, with illustrations of various types of the dog, after 
which we have chapter 37 on the Science of Health, with remarks 
on vitamins and fatigue study, followed by chapter 38 on 
Science and Modern Thought, which, along with an ample 
index, concludes a work on which the editor, Prof. J. Arthur 
Thomson, can be most cordially congratulated. 

Clifden Wireless Station.—A despatch from Clifden, Co. 
Galway, states that that village is now completely isolated by 
land, the only way left open being by sea; the great wireless 
station now being under the protection of Free State troops. 
The unmarried operators have been recalled to London. The 
other night whilst Captain O'Malley of the Free State forces was 
motoring to the wireless station he and Lieutenant Macnamara 
were ambushed by Republicans. The officers got through and 
brought reinforcements and a running fight for three hours 
was waged over the mountains, in which the Rupublicans—who 
were on the way to attack the wireless station— were defeated 
with a loss of seven killed and wounded. 


THE POPULAR MOTOR SHIP. 

In some quarters, it is still thought that a ship equipped 
with oil-engines instead. of steam plant is something of a 
noveltv, and that shipowners who order such vessels аге 
embarking upon a new and untried experiment. 

In disproof of this belief, The Motor Ship, in the current 
issue, points out that a new vessel which it describes is the 
47th motor ship constructed by one firm alone, and that no 
fewer than 98 vessels have been built, equipped with engines 
of the type manufactured by this particular firm. These 
98 ships have a total displacement: of 1,204,799 tons, and the 
machinery installed amounts to 296,330 i.h.p. 

When it is realised that in Great Britain alone there are 
nearly twenty firms engaged in the manufacture of motor 
ship machinery, it will be agreed that very rapid progress 
is being made in the development of this new type of craft, 
which appears to have a remarkable future before it. 


Trade Notes. 


Mr. C. Orme Bastian, M.I.E.E., has entered into partnership 
with Mr. F. J. Campbell Allen, who has purchased the business 
of the Bastian Electric Co., Ltd., established in 1909, when the 
pioneer “ Real Red Heat" Electric Fire was first introduced. 
They have recently been responsible for the installation of the 
most powerfully-electrically-heated boiler that has ever been 
supplied in this country or elsewhere. It is used for train- 
heating on the North-Eastern Railway, and was referred to 
by Sir Vincent Raven, K.B.E., in a paper read at the І.М.Е. 
Summer Meeting at Paris, describing the experimental passenger 
locomotive built by the N.E. Railway. The business in 
electrically-heated appliances of every description will be carried 
on by Messrs. Bastian & Allen, at 58, Haymarket, London, 
S.W.t. 

A substantial decrease in the price of Mazda lamps came into 
effect оп September т. The bare statement is, perhaps, not 
very impressive ; but when it is realised that the new prices oí 
Mazda lamps are in several cases below pre-war level the action 
of the British Thomson- Houston Company assumes the aspect 
of a rare achievement. Labour and materials still cost а good 
deal more than in 1014, and one might naturally expect present 
prices to be proportionately higher than they were before the 
war. That Mazda lamps actually cost less than in those halcyon 
pre-war days 1s due mainly to progressive reductions in manu- 
facturing costs consequent upon increased demand, higher 
production, and improved methods. In addition to the 
standard lamps, the prices of Mazda candle, tubular and train 
lighting lamps have also been reduced. Full information upon 
the new prices, together with generous supplies of advertising 
matter, may be obtained from the British Thomson-Houston 
Company, Limited, Mazda House, 77, Upper Thames Street, 
E.C.4. 
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THE TELETYPE. 


A REMARKABLE New PRINTING TELEGRAPH. 


During the past few years remarkable developments 
have taken place in machine telephony and machine 
telegraphy, and although printing telegraph machines 
have been used almost from the beginning of tele- 
graphy, it is only since the perfecting апа comple- 
tion of the development of the Multiplex that machine 
telegraphy has really begun to come into its own. The 
Multiplex printing telegraph, however, is only suitable 
for heavy traffic between busy centres, and it is quite 
unsuitable for the immense number of minor telegraph 
lines that form the bulk of the telegraph network of 
all countries. It is also, of course, entirely unsuited 
for use by industry and business outside of the tele- 
graph network—such, for instance, as inter-communi- 
cation in big manufacturing plants, hotels, banks, 
newspapers, and big institutions of all kinds. Up to 
the present business men have had to rely oa the 
telephone, which is not ideal where accuracy, especially 
as regards figures and the fixing of responsibility is 
essential. 

A new development of machine telegraphy, known 
as the Teletype, is therefore of considerable practical 
as well as theoretical interest. It does for minor tele- 
graph lines and for the internal economy of business 
and industry what the Multiplex printing telegraph 15 
doing for the big and heavily loaded telegraph lines 
between large centres of population. 

The Teletype, made by the Morkrum Company, of 
Chicago, has now been in use for about a year in the 
U.S.A., and has already established itself in Europe 
as a successful and indispensable telegraph machine. 
The British P.O. has bought four Teletypes, and the 
secretary states that the Teletype “continues to give 
every satisfaction." The Midland Rly. Co., the 
pioneers of the use of the Teletype in Europe, has two 
of these machines working on a line between Derby 
and Birmingham, with very satisfactory results. The 
Marconi Co. has gradually increased its stock of Tele- 


types until it has now sixteen in use in London con- 
necting up local offices and large customers to Radio 
House. The Dutch Govt. bought 12 Teletypes, and 
wil soon have 3o in service. The Indian Govt. has 
ordered four, the Straits Settlements two, the Siamese 
Govt. four (for Bangkok-Singora, 6oo miles of iron 
wire), and the Gold Coast three. The Russian Govt. 
proposes to try the machine, and there are numerous 
other inquiries and interesting developments, including 
its use for wireless communication. The American 
naval authorities put a Teletype on an aeroplane and 
communicated by wireless with the base station on 
earth. There were sensational headlines in the 
American papers about .“ Wireless Typing in the 
Clouds.” This fact attracted great public attention, 
and cablegrams about it appeared in the London 
papers, resulting in hundreds of notices of a wonder- 
ful secret wireless aeroplane telegraph typewriter 
appearing in the British and other Europeon news- 
papers. 

That the Teletype can be used for wireless communi- 
cation is a fact, though how far any printing telegraph 
can achieve commercial success in face of “static” or 
"atmospheric" disturbances is a question not vet 
settled. There is promise in wireless printing tele- 
graphy, but it is still music of the future from а co:n- 
mercial point of view. About the secrecy of con- 
munication by the Teletype by wireless there is no 
question at all. The secrecy can be made practically 
absolute by quite simple means— nearer to absolute 
than any combination lock on a safe. This will be 
readily understood when we come presently to the 
technical «description of the mechanism of this 
remarkable invention. 

So far, the commercial side, selling the Teletype to 
private users, has only just started in Europe, though 
in the U.S.A. the machine is coming into extensive 
vse for business purposes, including inter-communica- 
tion in hotels. American experience leads to the belief 
that there will be a very large field for the Teletype 
amongst business firms, large manufacturing plants, 
hotels, newspaper offices, stockbrokers, sporting estab- 
lishments, municipal offices, banks and other big 
institutions. In Chicago, the Morrison ‘Hotel has 
installed 32 Teletypes for inter-communication, because 
it is more reliable than the Telephone and gives a 
printed record at both ends of the line. 

In the course of a thorough demonstration recently 
at the offices of the European agents, the Murray 
Printing Telegraph System (Donald Murray), 55, 
Goswell Road, E.C.1, we found that the Teletype 
employs the five-unit alphabet prefixed with a starting 
and stopping unit signal. The prefix signal contact 
is normally closed, so that the Teletype is usually 
arranged to operate on the closed circuit plan. The 
mechanism starts into operation by the breaking of 
the closed circuit, and the operation of the machine 15 
stopped by the closing of the circuit again. It is 
therefore, strictly speaking, a seven-unit system, com- 
pared with the eight-unit system of the Morse. The 
Teletype has, therefore, a slight advantage over Morse 
apparatus, but the advantage is not nearly so great 
in the case of the five-unit Multiplex. On the other 
hand, the speed of operation being only 40 to 50 words 
a min., the operating margin on nearly all telegraph 
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lines is so great that the question of the limiting speed 
of the telegraph line seldom arises. | 


Referring to Fig. 1 (kindly loaned, as are the other | 
illustrations, by the proprietors of the Electrical | 


Position of 2. 3, 4, and 5 Selector Pars when E Key is Depressed. 


Fic. 2.—AcTioN OF KEYBOARD SELECTOR BARS AND 
Contact LEVERS. 


Review), the Teletype will be seen to consist essentially 
of a typewriter keyboard in front, a small transmitting 
mechanism on the right, a motor to drive the Tele- 
type, a centrifugal flywheel governor for the motor to 
keep the speed reasonably uniform, and a printer at 
the back on the left, in front of which can be seen the 
three-spoke typewheel and the paper tape on which the 
message is printed. The printer is essentially a 
Baudot printer combined with a mechanical distributor, 
which bears a close family resemblance to the Hughes 
"chariot." The printer might, in fact, be described 
as a most ingenious combination of the old Hughes 
and Baudot printing mechanisms, and it is probably 
to this fact that its success is due. 

Coming to the detail description of the remarkable 
chain of mechanisms, Fig. 2 shows one of five selector 
bars, or code bars, which lie side by side under the 
keyboard. Depression of any key lever moves one or 
more of these selector bars to the right or left, as the 


result of the pressure of the key lever on the wedge- | cf the magnet. 


moment 


these contact levers hold the trasmitting contacts oper. 


А group of five contact cams arranged spirally on а 
single-revolution cam spindle, as they revolve, permit 
the transmitting contacts to close and open again suc- 
cessively like playing successive notes on a piano; but 
any contact lever which is held back by a locking latch 
will prevent a contact closing. 

Turning now to Fig. 3, the complete transmitter 


| unit will be seen, and the parts will be recognised 


from the description already given. There is in 
addition a locking loop, which drops down at the right 
and prevents the next key from being 
depressed until the previous key signal has been trans 
mitted. The Teletype is arranged so that the normal 
speed is до words a min. (240 letters), but the machine 
will work at any speed from 10 to 50 words a min. 
Forty-five words a minute, however, is about the limit 
for practical working. 

The motor runs continuously, and when a key is 
depressed a clutch engages with a spindle driven by 
the motor, and the transmitter cam shaft makes a 
single revolution, thereby transmitting a letter signal, 
and the clutch is then thrown out and the cam shaft 
stops ready for the next letter. 

The remaining feature, the printing mechanism, is 


“ү: 
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Intermediate Shaft 
Transmitter Cam Shaft 
Unlocking Cam — 


Contact Lever 


Transmitting Contacts 


Fic. 3.— TRANSMITTER CONTACT UNIT. 
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exceedingly difficult to describe in any simple way. lt 


, is wrong to say it is simple, because it is not, but 


anyone familiar with the Baudot printer and with the 
principle of the Hughes will be able to follow the 
description with ease. Other readers will get a fairly 
clear idea of the printer with the help of the illustra- 
tions and the following notes. 

Referring to Fig. 4, the main shaft of the printer, 
driven from the motor by a gear-wheel, carries on it a 
shuttle keyed to the shaft so as to have lengthwavs 
motion on the shaft, but is carried round positively by 
the shaft. The small illustration to the right shows 
the details of the shuttle. The shuttle spring tends to 
push the shuttle to the left. The shuttle carries a 
shuttle roller and also a raised ring. Referring to the 
larger illustration, the printer has no electric contacts. 
It is purely mechanical in its operation, and there ® 
only one magnet, consisting of a pair of Teletype coils. 
These correspond exactlv to the sounder of a Morse 
circuit. The signals from the telegraph line pass 
through these coils and attract or release the armature 
The armature, therefore, rises and 


shaped notches. Each selector bar controls one of five | falls under the control of the signal impulses. Attached 


locking latches. These locking latches hold back or 


to the armature there is an armature extension. When 


release one or more of five contact levers. Normally | the armature rises the extension also rises to the left 
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of the raised ring on the shuttle, and prevents the 
shuttle moving to the left. If the armature is attracted 
downwards, the shuttle is free to move to the left. 
Normally the shuttle roller presses against a steel 
cam ring having five notches in it arranged at intervals 
round the ring. In each notch there is a selector pin. 
If a line signal pulls down the magnet armature, then 
the shuttle armature will be free to move to the left 
under the pressure of the shuttle spring, and the roller 


Selen Plunger А 


Selen Plunger Deter Sprog 


Armatur Елес 


Armature 


Fic. 4.—RECEIVED SIGNALS CONTROLLING SETTING OF 
SEEKERS. 


will enter a notch and press its selector pin sharply 
to the left. This pin will then oscillate a selector lever, 
which will in turn press a selector plunger to the right, 
where it will be caught by its detent roller. In the 
illustration it is shown in the left or unpushed position. 
‘There are five of these selector pins, levers and 
plungers, and, as the main shaft of the printer revolves, 
the shuttle, co-operating with the armature of the 
magnet, will move one or more of the five plungers to 
the right. The five-unit signal is thus recorded in the 
relative positions of the five selector plungers. 
(To be continued.) 


THE NATIONS' FOOD EXHIBITION. 


This very successful exhibition closed its doors on 
Tuesday, after a three weeks’ run. Although pre- 
viously given over to displays of edible products by our 
foremost food merchants, there was some interesting 
machinery in operation, including “National” gas 
engines, machinery for printing, making packets and 
boxes, covering sweets with chocolate and chocolate 
with foil, etc., as well as refrigerating plant and some 
electric labour-saving and cooking devices. Of the 
latter, the best displays were made by the Falkirk Iron 
Co., Ltd., and the Hotpoint Electric Appliance Co., 
Ltd., as well as by Electrical Utilities, Ltd. ; while 
L. G. Hawkins and Co., Ltd., demonstrated * Univer- 
sal" coffee mills, meat and potato choppers, etc., 
besides other of the well-known appliances. Electric 


washing-up, rinsing and sterilising machinery was also 
In evidence. 


Of particular interest may be cited the ''Strite " 
automatic toaster, placed on the market by the Water- 
Genters Co. (U.S.A.), and shown for thc first time in 
this country by Oliver Bros. on their stand. The device 
is solidly constructed in aluminium, and is provided 
with a timing device and automatic cut-off switch, so 
that any degree of toasting can be achieved. The 
appliance is made in various sizes, the largest making 
575 slices of toast per hour. 


A NEW ELECTRIC FIRE. 


The fire illustrated herewith is the latest production 
of the Arora Co., of Loughborough. It is made in 
cast-iron, with a sheet-iron back, and is fitted with 
four 750-watt standard Arora frebars. The appearance 
is smart, and it has been favourably received by the 
agents and others who have investigated it, particularly, 
so far, in the Manchester area. As in the case of the 
other numerous Arora specialities listed in the 1922-3 
catalogue, a considerable reduction in price to the trade 
is shown as compared with the prices of recent years. 
Each bar is supported by two screws, which also form 
the electrical connection to the busbars, so that the 
firebars can be changed within a minute or two without 
disturbing any wiring. 


Normally a two-circuit rotary switch in the first posi- 
tion puts all four bars on circuit, in the second position 
puts the two top bars on circuit, and in the third 
position the two bottom bars. The fourth position of 
the switch cuts all off. If, however, one of the top 
pair of bars is coupled to the live terminals direct, 
then the four switch positions will put on circuit 4 bars, 
з bars, 2 bars and т bar. 

The size of the fire is 24 in. high by 20 in. wide by 
7 in. deep at base, the weight being 27 lb. The follow- 
ing standard finishes to the fronts are available :—Matt 
black, bronzed, green, teapot brown, blue, or maroon 


enamel. 
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ELECTRICAL ENGINEERING.—FINAL GRADE. 


SOLUTIONS TO 1922 EXAMINATION QUESTIONS OF THE 
CITY AND GUILDS INSTITUTE. | 


By Epwarp Носнеѕ, B.Sc. (Eng), A.M.LE.E. 


(Continued from page 511.) 

Q. 6.—What are the advantages of alternating 
current which have led to its adoption in coal mines in 
preference to continuous current ? Give your views 
under the headings of safety, reliability and cost. 


A. 6.—The relative merits of D.C. and A.C. for 
colliery work were at one time frequently dis- 
cussed, but of recent years the tendency for cen- 
tralization of power generation with large gencrating 
units has caused A.C. to be more generally adopted. 
The merits of the two systems, however, may be briefly 
stated. thus :— | 

SAFETY. 


(1) For the same voltage, A.C. is generally less 
dangerous than D.C. to human life. This is due to the 
fact that when a person comes into contact with an 
A.C. live conductor, he is usually repelled or thrown 
away from the conductor, whilst with D.C. the effect 
is to make it difficult for the person to release himself, 
so that the current passes through his body for a longer 
period. This accounts for some of the apparently 
miraculous escapes that persons have experienced from 
shocks on high-tension A.C. systems. Further, a low- 
voltage system is not altogether an advantage from the 
point of view of safety. The fact that it is supposed 
to be safer makes the workmen less careful, and pre- 
cautions for detection of leakages are not so complete, 
with the result that of fatal accidents a large percentage 
has occurred on L.T. systems. 

(2) From experiments made with explosive mixtures, 
it scems that A.C. has a slight advantage over D.C. 

(3) By using squirrel-cage induction motors the risk 
of sparking in a machine is eliminated. There are many 
mining operations, however, for which the S.C. motor 
is unsuitable, and sparking at the slip-rings of an in- 
duction motor is as potentially dangerous as that at the 
commutator of a D.C. machine. Hence all such machines 
should be made explosion-proof by means of widc 
machined joints. 

(4 By the use of oil-immersed circuit-breakers 
comparatively heavy alternating currents can be broken 
without any risk of explosion. But oil-immersed 
switches are not suitable for D.C. circuits owing to the 
oil becoming carbonised. 


RELIABILITY. 


(1) So long as the machines are maintained in a 
reasonable state of cleanliness, the risk of breakdown 
is practically the same for D.C. and A.C. machines. 

he attention required by the commutator of a D.C. 
machine is no greater than that required by the brush- 
gear and air-gap of a slip-ring induction motor. 


(2) If the power 15 being taken from a large supply 
system there is less risk of interruption than when the 
generating plant is small with no opportunity for 
drawing a supply from another station in case of break- 
down. But the power obtainable from a large supply 
system is almost invariably А.С, | 


. Cost. 

(т) If the power has to be generated by the colliery 
itself and the area of distribution is comparatively 
small, an A.C. system will not be any cheaper than a 
D.C. system and, in general, will not be so suitable. 
But if the power has to be transmitted to distant points 
then the possibility of transforming to a high voltage 
easily and economically makes the A.C. system the 
cheaper. 

(2) In many cases it is possible to utilise furnace 
gases, low-grade fuel, etc., at various points to generate 
electrical power. For the most economical operation, 
such power should be fed into one large system ; and 
for this purpose, D.C. would be quite unsuitable from 
the points of view of both generation and transmission. 


(3) If power from a large supply company or corpora- 
tion is available when a colliery is being electrified, it 
is generally better to utilise that supply rather than 
incur the capital and running expenses of a separate 
generating station. 


(4) When an A.C. supply is available, the advantage 
of D.C. motors from the point of view of economical 
speed variation seldom justifics the introduction of the 
necessary converting machinery, except in the case of 
very large winders controlled on the Ward-Leonard 
system. 

(5) The greater elasticity of an A.C. supply renders 
it cheaper than a D.C. supply for making extensions 
to a distribution system. 


(To be continued.) 


DIARIES FOR 1923. 


The time has now arrived when consideration must 
be given to the question of purchasing diaries for per- 
sonal use, for presents, and for more general distribu- 
tion by trade houses among their clients. An excellent 
selection of Onoto productions in five sizes and many 
styles for pocket use has now been issued by Messrs. 
De la Rue, and can be obtained through any 
stationer. The Onoto diary has several exclusive 
features: (1) a monthly index in two colours by which 
any date can be quickly found ; (2) an alphabetical index 
at the end to record addresses, telephone numbers, etc. ; 
(3) specially thin, but opaque, paper; (4) an insurance 
coupon for £, 2,000; and (5) a coupon for an interesting 
and stimulating competition for which тоо is to be 
paid out in prizes. In addition, we note that the 1923 
edition has three new features: (а) а small pocket 
in the inside back cover for visiting cards and 
stamps, (b) a fixed ribbon marker, (c) several pages 
ruled cash for the keeping of accounts. Further, 
there is some useful information, and calendars for 
1922, 1923 and 1924. They are all most excellent: 
value. | | A 
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Have you had copies of 
our handsome ney 
brochure and booklet:? 
We will send them with 
pleasure if you mention 
this journal. 


A Private Residence. 
The Lighting.and Heating installation for this 
house was carried out on the HENLEY Wiring 
System by Messrs, Malcom & Allen Lid, 499, . 
Eglinton Street, Glasgow, 


[" will pay you as an Electrical Contractor to give earnest consideration to this well-tried system—the first of 
its class. 

We spent some years of time and much money on investigation and experiment before we introduced it in 1911. 
Since then it has been used in thousands of buildings with complete satisfaction. It has broken down old-time 
prejudice and has made a great name. The experience we have gained and embodied in the System cannot be 
a similated by an imitator. To reach the standard of The Henley Wiring System he must have similar experience. 
Thus you will be wise to use the System which has proved itself in buildings of every conceivable kind. 


W. T. HENLEY'S TELEGRAPH WORKS Co. Ltd., Blomfield St., London, EC2. 


MOTORS, A.C. & D.C. E 
DYNAMOS. | 
| 


WE TEACH 
BY POST. 


ADVICE FREE. 

Most moderate 

charges—payable 
monthly 


MOTOR GENERATORS. 


Loan a Trade 
or Profession. 


Can I help you? 
I WILL GIVE YOU £50 


if I fail to produce over 7,000 testimonials 

from others I have helped „жу a N 

ТО A SUCCESSFUL CAREER. 
Yours fo success, 


ARE YOU QUALIFIED 9 
FOR THE JOB YOU SEEK * 


Write for one of our FREE BOOKLETS on any of the following subjects: 


Architectural Drawing | Engineering Pattern Making { 
Building Construction > Foundry Work Salesmanship y 
Clerk of Works’ Duties ; Internal Comb. Engines Sanitation 

Aviation ^ Marine Engineering Shipbuilding _ 

Boiler Engineering Mathematics Structural Engineering 

Boiler Making Matiiculation Surveying and Levelling | 
Chemistry Metallurgy Telegraphy and Telephony n] 
Civil Engineering Mining Wireless Telegraphy 

Concrete and Steel Mine Surveying Special Course for | 
Draughtsmanship Motor Engincering Apprentices | 
Electricity Naval Architecture 


What proof do you carry ^ Your word to an employer is not proof that you are 


efficient, but a College Qualifying Diploma or Certificate, signed by the Professional 


Staff, isa proof of efficiency, and a valuable asset in seeking a remunerative HEAD OFFICE .—, 4 WORKS :— ' 
osition. А - a 
We specialise in all exams. peo gis Bun тосса оон: = уо аге ТД SA N D PITS, BIRMINGHAM. LOT 
fo > exam. ask our advice. АП particulars FREE OF CHARGE. А "e н 
Parents should seek our advice for their sons, If you are interested in any of *" HIGBRO," В'НАМ, (CENTRAL 1648 BCH. EXJ | 
the subjects mentioned above, е: 


write, naming the subject, and 
we will send you our FREE 
BOOKLET, Please state your 
nee. 


265, STRAND, LONDON, МС2. |. 
(CITY 5956.) pu 
5, YORK ST., MANCHESTER 


COURSES SPECIALLY 
COMBINED TO MEET 
ALL REQUIREMENTS. Department 11. 


SP I IS RNS LIE SES 


(CITY 3713.) 


84, ALBION STREET, LEEDS. 


SEPTEMBER 20, 1022. 


ELECTRICITY. 


551 


ТО OUR READERS. 


t 
ELECTRICITY is published every Fridag. and, if ordered, is on sale at 
the principal Railway Station Bookstalls and Newsagents on that day. 
It has a very large sale throughout the United Kingdom, as well as in 
the British Colonies and Abroad. 


Questions to which an answer is required must be accompanied by a 
lid. stamp for reply. When considered of sutticient interest, the answer 
will probably appear in the paper. 


New advertisements for the displayed columns and alterations to 
existing ones must reach the publishing office not later than the first 
post Tuesday morning, in order to be in time for the issue of the following 
Friday. This is important. Rate quoted on application. Sub- 
scription : 13s. a year, 6х. 6d. half-year, 3s. за. a quarter in advance, 
postage prepaid in the United Kingdom and abroad. 


RENTELL AND CoO., 
Telephone, No. 2460 


All remittances payable to the Publishers, S. 
LTD., 36-39, Maiden Lane, London, W.C. 2. 
Gerrard. 


IMPORTANT ANNOUNCEMENT. 


Commencing with the issue of October 6th 
the price of this paper will be reduced to 


TWOPENCE. 


In every other respect it will remain the same 
and, if possible, the editorial value will be 
still further improved. 


Current Topics. 


In an interesting editorial, my contemporary, The 
Architect, deals with. the important part played by 
electric light in decorative schemes, 


Decorative — and, incidentally, suggests a novel 
Electric application of such artificial illumina- 
Lighting. tion to suitably prepared pictures 


which, if taken up in the right spirit 
by artists, might conceivably open up a new and 
promising channel for the lucrative disposal of their 
creations. My contemporary refers to the illumination 
of pictures and other decorated surfaces by transmitted 
light rather than by illumination projected on to them 
from the front. The artist painting a picture on canvas 
in opaque colours, illuminated from the front, is at a 
great disadvantage. Тһе greatest variation in tone 
possible with ordinary pigments does not exceed about 
20 to I, whereas in natural scenes and landscapes a 
range of brightness of roo to І or even 1,000 to I 15 
possible. M X 
А sunset with a range in brightness that is very great 
in comparison with fields, trees, or other objects in the 
foreground, can be only imperfectly rendered by con- 
ventional methods. Moreover, even such contrasts as 
the painter can execute are apt to be lessened and 
masked by a mist of scattered reflected light from the 
surface. This occurs especially with oil paintings, 
while pictures framed in glass give rise to particularly 
annoying reflections of surrounding objects. The re- 
Strictions imposed by the limited tones of pigments 
have been acutely. realised by certain artists in the past. 
Thus it is recorded that Turner, seeking to increase the 
darkness of a foreground in one of his pictures, pasted 
on some figures cut out of black paper. Yet artists 
to-day have not considered the possibility of securing 
a much greater range of brightness by painting with 
translucent pigments on silk or semi-transparent linen. 


In making use of this method one would construct 


behind the picture frame a shallow casing, with white : 


- 


interior, housing electric lamps so disposed as to give 
uniform illumination. In front would be a sheet of 
glass, upon which the translucent picture to be illu- 
minated is placed. Some Japanese paintings on silk 
would appear to great advantage if lighted in this way.. 
If desired, one could make use of “ artificial daylight ”’ 
lamps to ensure a ftatural appearance of the colours.. 
The principle is not novel, being already familiar in 
some of the highly artistic hand-painted lamp shades,: 
whilst it has also been-used in connection with illu- 
minated pictorial advertisements. It has, however, yet 


цо be applied in the higher fields of art, where there 


seems no doubt the method would give a much greater 


impression and preserve more completely the illusion 


that one is regarding an actual scene бг landscape. 


a" 
= - 


As my contemporary observes, if paintings so allu- 
minated could be accommodated in recesses in the walls. 
of a room they would prove a pleasing substitute for 
the real windows, and tend to create the impression 
that one was looking out at an orchard, a river view, 
or mountain scenery—an impression that is only 
very imperfectly conveyed by a painting illuminated in 
the ordinary way from in front. We should thus have 
a ncw decorative method which would add greatly to 
the artistic possibilities of an interior, and enable effects 
to be secured that cannot be achieved at present. А 
particularly interesting development would be the 
selection of scenes in keeping with the period of the 
interior decorations, giving the impression that not 
merely the contents of the room, but things outside of 
it also belong to a bygone age.. Similarly, seasonal 
changes could be appropriately effected in illusion. 
The idea is worthy of development, not only as indi- 
cating a fresh channel for the exercise of decorative 
art, but also as lending itself to the flexibility and out- 
standing characteristics of modern electric lighting. 


It is stated that the Post Office telephone service 
throughout the country is.not earning any appreciable 
profit, and that an appeal is to be 
made to subscribers and the public 
generally to make greater use of the 
service, a factor which it is contended 
would have the cffect of cheapening the cost of tele- 
phoning. With the existing manual system in vogue 
in the great majority of public exchanges and a 
message rate for calls, it is difficult to follow the 
reasoning of officialdom which predicts a cheapening 
of the service following greater use of the telephone. 
Certainly, if one pays for every call, the revenue will 
be proportionate to the number of calls, and, on the 
principle of reduction for quantity, one would naturally 
expect that the increase of traffic would enable the 
charges to be reduced accordingly. 

——— 


Use the 
Telephone. 


As a matter of fact, the density of telephone traffic 
determines the number of operators which are required 
to be on duty at any time in the switchroom, and, as 
operators have to be paid for their services, it naturally 
follows that the heavier the traffic on a given exchange, 
the greater the operating expenses and the higher the 
wage bill. The only way in which telephone service 
can be cheapened when the system of charging is in 


accordance with the number of calls made is where 


the service is rendered by an, automatic switchboard, 
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which requires no operators, and the mechanism of 
which, properly proportioned to the traffic of the dis- 
trict, will carry the increased load without appreciable 
additional expense. If the Post Office wish to place 
the public telephone service on a better revenue-earning 
basis, they must push ahead with the conversion of 
their more important exchanges to automatic working 
and eliminate operating expenses, the chief charge сп 
revenue. 
With the introduction of portable electric amps for 
miners working at the coal face, it has long been 
anomalous that the outward form and 
Improved construction of the Davy lamp and its 
Miners’ Lamps. later models should have been re- 
tained. The original protective prin- 
ciple of surrounding the flame with a cooling gauze 
which prevented egress of any part of the flame and its 
contact with an external explosive atmosphere, neces- 
sarily made for maximum obstruction of light from a 
source of abnormally low candle-power at the outset. 
For working amid naturally light absorbing surround- 
ings the average miner’s lamp is about the worst form 
of industrial illumination extant. The substitution of 
clectric lamps fed from a portable accumulator integral 


with the body of the lamp opened up possibilities of. 


improvement, which, however, have been retarded by 
the reluctance of the Home Office to relax the margin 
of safety associated with the construction of such 
lamps. 
—n 

Alhough no gauze is necessary in the modern miner's 
electric lamp, it has been customary hitherto to support 
the top cap by means of four or five brass pillars, which 
surrounded the outer glass chimney, presumably as 
making for a more robust construction, capable of 
withstanding the rough handling to which those lamps 
are subject. The Miners’ Lamp Committee have 
now recommended that the Secretary for Mines should 
accept lamps of a new design in which these »ilars 
are dispensed with, and the shadows caused therebv 
eliminated. Provision has to be made in the shape of 
automatic devices for interrupting the current supply 
in the event of fracture of the outer well glass, but the 
concession will be welcomed as a small mercy tending 
to still further improve the lighting conditions below 
ground and reduce the tendency towards that common 
complaint, miner's nystagmus. 

ELEKTRON. 


NORTHAMPTON POLYTECHNIC INSTITUTE. 


The recently issued “announcements” for the session 
1922-3 deal, as usual, in a concise, practical manner 
with the courses of study to be had at this excellently 
equipped institute in St. John Street, Clerkenwell, 
E.C.r. There are day and evening courses in engineer- 
ing (civil, mechanical and electrical), in optical engineer- 
ing and applied optics, and in horology. The 
engineering courses include sub-sections in automobile 
work, aeronautics and radio-telegraphy. In addition, 
there are evening courses in electrochemistry, metal- 
lurgy, etc. The classes for the day courses commence 
on Monday next, while those for the evening courses 
began: on Monday last. 


STANDARD BRUSH HOLDERS. 


It is generally conceded, both by manufacturers and 
users of electrical machinery, that one of the most 
vital details which contribute to the successful opera- 
tion of direct current motors and generators is the 
commutator and brush gear, and it is due to having 
this desideratum constantly in view that designers 
have devoted much time, skill and ingenuity im 
developing types of brush holders for which various 
claims have been made. 

While it must be agreed that such varied construc- 
tion of brush holders and brush gear have contributed 
largely to the development of satisfactory gear, yet, 
if these different types are to be maintained, it must be 
admitted that a serious handicap would be imposed on 
the user of electrical machinery, due to the many types 
of brush holders and brush gear involved. 

Under these conditions, it 
was recently decided by a 
number of electrical. manufac- 
turers that the time thas come 
when the standardisation of 
brush holders and brush gear 
would be of great benefit to the 
industry generally, and, with 
this end in view, the designers 
of several of the interested 
manufacturers met to consider 
Һе question. 

The advantages to be gained 
by the users of electrical 
machinery by the standardisation referred to are very 
considerable, and may be summarised briefly as 
follows : — 


The universal adoption of a standard brush holder 
will allow the user, even if machines of different 
manufacture are in nis service, to carry only one make 
of brush gear spares. Further, the bulk production 
of a standard holder would enable a considerable 
reduction in cost to be made. 

A list of conditions to be aimed at in designing a 
standard brush holder was drawn up, the chief points 
of which were:— 

(1) That each brush holder should be a self- 
contained unit and independently renewable, with а 
view to the ultimate reductiop of the quantities of 
spare parts to be carried. 

(2) That the brush holder should be of the “box” 
type, suitable for brushes of the dimensions given 
in the British Standard Specification No. 96. 

(3) That the tensioning device should be such that 
the greatest uniformity of pressure should be main- 
tained throughout the life of the brush, and that 
independent adjustment of the pressure should be 
provided for. 

(4) That the brush holders should be readily 
removable from the carrier. 

(5) That all parts should be suitably locked so that 
there may be no loose parts to become detached. 

(6) That means should be provided for accurate 


alignment of the brush gear and adjustment for any 
wear of the commutator. 


Simplicity of construction was considered an essential 
feature, and, after examining a number of - designs, 
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the brush holder described below was evolved as ful- 
filling most completely the requirements stated and, at 
the same time, being suitable for quantity production. 

The brush holder carriers are of special triangular 
section-drawn steel, simply cut off to the length 
required, and necessitating no further machining apart 
from drilling. 

Insulation of the carriers from the bracket is of the 
simplest possible form, and consists of a suitable 


insulating sleeve moulded round one end of the carrier 


and projecting beyond the clamp for sufficient distance 
each side to provide ample creepage surface. The 
carrier is clamped in machined jaws of the brush 
bracket by means of a simple cover plate and two or 
four screws, compensation for any wear of the com- 
mutator being provided for by suitable packing pieces 
under the brush carrier. 

The triangular section of the brush carrier ensures 
that, when clamped up in the brush bracket, it presses 
hard against one side of the accurately machined jaw, 
thus ensuring its exact pitch and alignment. Also, the 
brush holder boxes themselves are pulled up against 
one side of the brush carrier by means of the clamping 
screws, which are set at an agle for the purpose. 

The method of attaching the brush holders to the 
carrier is such that any holder in a line may be 
removed when desired without disturbing the re- 
mainder, and when replaced it will be accurately 
located so that the angle which it makes to the 
commutator will be the same as previously, and con- 
sequently the brushes will not require rebedding. 

A substantial terminal or binding post is provided to 
which the brush pigtail may be attached, and is so 
arranged that the current is carried direct. from the 
pigtail terminal through the binding post into the brush 
carrier, so that by this means eficient contact is made 
whether the surface of the carrier is clean or not. 
Should it be thought desirable, on heavy current 
machines, etc., a copper strip can be clamped between 
the carrier and the brush holders, the end of the copper 
strip being arranged to form a brush carrier terminal, 
and thus conduct the current from the brush holders 
without passing through the steel carrier. 

The method of constructing the brush holders pro- 
duces a substantial box which is capable of standing 
up under the severe vibration which is sometimes 
present, and, in addition to mechanical strength, 
extreme accuracy of brush-box dimensions is ensured. 

The springs are of the “clock” type, made of phos- 
phor bronze, so that they are free from liability to 
rust. It is a well-known fact that the clock spring, 
extended and arched to form a pressure finger, gives 
the most uniform pressure of any known form through- 
out the life of a brush. In addition to this advantage, 
the resiliency is greater and the weight of finger less 
than that obtained with any other form. 

Adjustments of tension is easily. accomplished with 
one hand by moving the adjusting lever into a different 
notch in the holder. ` 

The metal at the back portion of the holder is 
brought round the spring to form a shroud and com- 
pletely enclose it. This is done with the object of 
protecting the vital parts from damage bv flashover. 


The design of the mechanism is such that it can 
readily be dismantled, and springs or other parts 


replaced, in a short time. In addition to this advan- 
tage, the gear is locked in a simple and ethcient 
manner, so that parts cannot shake loose while the 
machine is in operation. | 

Arrangements have been made to manufacture the 
"Standard" brush holder in bulk quantities, so that 
prompt deliveries from stock can be secured. The 
prices for the large range of sizes turned out are very 
reasonable, and compare favourably with prices of any 
other type of brush holder on the market. 

The patents for this brush holder are held by the 
Standard Carbon Brush Holder Company, Ltd., 3, 
Frederick's Place, Old Jewry, London, E.C.2, to whom 
all inquiries as to particulars of sizes, prices, «tc., 
should be addressed. 


— 


Questions and Answers by Practical Men. 


RULES. 

QUESTIONS: We invite our readers to send us questions, preferably on lechnical 
problems that have arisen in actual practice. Questions which we consider of 
sufficient interest to our readers will esther be replied to under '' Answers to Corre- 
spondents '' or replies will be invited from our readers. One shilling will be paid 
for the question which we select for competitive replies in this column. 

ANSWERS: A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, tf, tn his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
the return of their manuscripts, tf unaccepted, should enclose stamped addressed 
envelope. 

Write on one side of the piper only, and if diagrams are sent, draw them on а 
separate sheet of paper attached to the manuscript. Compstitors may adopt a 
'" nom de piume,” but, both in ths case of questions and answers, ths comp+titor's 
real name and address must be sent with the minuscript as a guarantee of good faith. 
No correspondence will be entered into with rejard to suzcessful replies. The Editor's 
decision ts final. 

Commencing with Question No. 101, а Diploma of Merit will be awarded to the 
siz competitors who win the first or second prize the most times during the next twelve 
months. 


The words '' Questions and Answers " or “ Q" and '* A" should be placed at 
the top left-hand corner of all letters intendel for this column. | 


a = 
| QUESTION NO. 149. 
Is it possible to start & three-phase squirrel cage induc- 
tion motor that has: 
(а) One phase short-circuited. 
(b) One phase interrupted. 
lf either of these faults occur after the machine has been 
run up to speed what will be the result ?—'* B.C." 


QuESTION NO. 150. 

In an installation of small induction motors (squirrel 
cage) supplied by a thrce-phase alternator, it is proposed, in 
order to avoid line disturbances when switching in an addi- 
tional motor, to first run this motor up to speed from an 
suxiliary source of supply, and switch it in parallel with the 
others after full speed has been attained. I understand that 
a heavy rush of current will be the result. Can any reader 
tell me why this should be, and whether the current will 
be greater than the short circuit current of the motor, that 
is, with the rotor stationary ?— B.C.” 


(Replies to Questions Nos. 149 and 150 must be received 
not later than October 28, 1922. 


Answers to Questions. 


QUESTION NO. 141. 

Would any reader clearly explain to me, with a diagram 
showing the position of the instruments, a simple method 
of testing the lightning conductors on a church spire or a 
very high chimney ?—‘‘ PuzzLED."' 

NorTE.—The replies received to Question No. r41indicated 
exceptional merit. The result is that it has been 
very difficult for our Competition Editor to make 
a selection. Under these circumstances, it has been 
decided to award two second prizes of 5s. each. 
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The first prize (10s.) has bec awarded to “ M. М.” 
for the following reply :— 


ANSWERS TO QUESTION No. 141. 


The main difficulty when making an examination 
of a lightning conductor is usually one of “ position ”’ ; 
it is often practically impossible to follow the run of 
the conductor very far, let alone reach its top. In 
such cases one must rely on observation by means of 
a pair of field glasses as to the general mechanical 
conditions of the rod, and for the electrical test to make 
a connection as high up as may be convenient. The 
accompanying sketch shows a simple method by which 


the electrical resistance of the earthing device can be 
measured. An ordinary “ metre ” bridge is connected 
as shown. sw is the slide wire, g the galvanometer, 
B the battery, R a resistance (say about two or three 
ohms), а and b are divisions of the slide wire forming 
ratio arms of the bridge by means of the adjustable 
sliding contact d, E an earth (this must make a good 
earth connection, and should be ten or twelve feet in 
distance from the lightning rod). To take a test, close 
the battery circuit, and then the galvanometer circuit. 
When d is so adjusted that when thesc two circuits 
are closed there is no deflection of the galvanometer 
needle, we have the relation : 


a:b:: x: R 
е, b x =aR 
and x = а R.b 


Thus we have an approximate figure for the resistance 
of the earthing resistance of the conductor. A general 
figure for such resistance is about two ohms. 


An objection to this method is that electrolytic 
effects may cause errors of as much as thirty per cent. 
This, however, may be practically eliminated by using 
an alternating current instead of direct current from 
a battery, and employing a telephone in place of the 
galvanometer. 

A Post Office form of the Wheatstone Bridge would 
be more convenient for the test, but the above is given 
as being more explanatory. 


To check E, in case it should not be making a good 
earth connection, make another earth Е, some distance 
from E, and see if E and E, are electrically continuous. 

Much more could be written on the subject, but this 
would require too much space.—M. M. 
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A second prize of 5s. has been awarded to Mr. S. J. 
Berryman, Gustavus Road, Camborne, Cornwall, for 
the following reply :— 

A lightning conductor can easily be tested with a 
bell and battery and a length of bell wire. 

Perhaps ‘ Puzzled " would feel more satisfied if he 
carried out his tests in three sections : 

(rst) Test the conductor from the top of the tower 
to the point where it enters the carth. 

(2nd) The earth connection. 

(3rd) Continuity from the conductor to the carth 
connection or plate as it may be called. 

To carry out the first, make a connection at the far 
end of the lightning conductor with a length of bell 
wire, connecting thc other end of the bell wire to one 
side of an accumulator or primary cell, from the other 
side of the current supply put a bell in circuit, the 
return wire being connected from the other side of the 
bell to the conductor at the point where it enters the 
earth. When the connection is made at the latter 
point, the bell should ring if the conductor is not broken 
at any point. 

For the second test, disconnect the wire at the far 
end of the conductor, and make a connection with it 
to a water pipe, which should give a ring if the earth 
connection is in proper condition; if a water pipe is 
not convenient, a connection may be made by driving 
a length of pipe or steel bar in the ground some distance 
away from the earth plate. 

The third test may now be dispensed with if desired, 
but could be carried out by disconnecting from the 
conductor at the point where it enters the carth, and 
making a connection at the extreme end. The current 
for testing may be taken from the mains and lamps 
used instead of a bell, if preferred, but I think the 
first arrangement is more suited for the case under 
consideration. 


€6957^ PLATE 


two Zu PIPE 


The earth plate should be of thick sheet copper, not 
less than four or five feet square, and buried to a depth 
of at least five or six fect in a bed of damp coke or ashes, 
the connection from the conductor to the earth plate 
should be of a substantial design. 

When testing, great care should be taken to see that 
all connections are perfectly clean. 

In the simple diagram, the first test is shown bythe 
continuous line, and the sccond by the dotted linc, 
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the connection between the battery and bell being the 
- same in both cases. “S. J. BERRYMAN." 


An additional second prize of 5s. has been awarded 
to Mr. W. G. White, 116, Queen's Park Road, Brighton, 
for the following reply :— 

Lightning conductors must comply with the two 
following conditions : they must be higher than the 
highest point of the building which it is desired to 
protect; they must be efficiently connected to earth. 
To test the latter condition, wire instruments as in 
Fig. 


== s & 
=reading on ammeter A with battery соп- 
nected one way ; 
I, =reading with battery reversed ; 
B =4-volt accumulator ; 
R =total resistance of circuit ; 
f  —adjustable resistance in series of known 
value ; 
И =E.M.F. of cell; 
€  —E.M.F. due to earth-plate. 
If 7, І, there will be no E.M.F. due to earth contact, 
and tota] resistance of circuit will be given by— 


К = А from which the resistance of the two 


1 
earth plates can be found. If Л and J, are unequal 
to any appreciable extent, the following will apply :— 


l = — f and h = T 
It being assumed that J, is greater than J,, then— 
Vae 00 
1, ~ I, 
I,(V+e) = h(V—c) 


Expanding these and bringing known quantitics to one 
side and rebracketing, we have— 


e (G+) = V (If, —L) 
c= 17—12 
I, +1, 
Having found е, R сап be found from— 
R= Lte 
"m 


À good earth connection should not be more than 
two or three ohms. The nearest water-tap may be 
used for the second earth in diagram or another light- 
ning conductor in the vicinity which is alleged to be 
earthed. —W. С. WHITE. 


Agents Wanted.—The Electric Heating Co., of Dragon Parade, 
Harrogate, are advertising for agents for their electric irons 
For particulars see small advert, in the prepaid columns. 


DIRECT CURRENT LIFTS.* 


Ву H. M. MissiwG. 


(Continued from page 499.) 
COUNTERWEIGHTING AND CABLE COMPENSATION. 


To get best operating efficiencies it 15 essential that 
both of these subjects receive careful consideration. 
Many elevators are running to-day with insufficient 
counterweight and with no cable compensation on jobs 
where the rise is great and therefore compensation 
should be used. 

Counterweighting.—It is obvious that an elevator 
without any counterbalance will be very inefficient 
because the motor horse-power required would be 
relatively large. It is customary, therefore, first to 
supply sufficient. counterwoights to balance equally 
the elevator car. Then enough additional weight is 
added to equal the estimated average load. This 
additional counterweight is generally known as '' over- 
counterweight.” The amount of over-counterweights 
is usually between 30 and 40 per cent. of the maximum 
rated capacity of the elevator. In rare cases this 
amount is made so per cent. Where full load is carried 
by the elevator nearly every trip. In any case the 
over-counterweight never exceeds 50 per cent. of the 
rated load. 

To illustrate the need of proper counter-weighting 
assume the following :— 

L—rated elevator, load 3,000 Ib. 

S—rated elevator, speed 300 ft. per min. 

W —over-counterweight in lb. | 

E—per cent. efficiency—line to load. 

(L—W) x зоо 
Then h.p. required (theoretically) 33,000 х Е 

If there is no over-counterweight, it will require 
27.27 h.p. (at 100 per cent. efficiency) to lift the full 
load at full speed. At 50 per cent. over-counterweight 
it will require just one-half of this power. However, 
with more than so per cent. it will take more power 
to lower the empty car than to hoist the maximum 
load. 

If the over-counterweight is made equal to the 
average load the maximum operating efficiency 15 
obtained. 

The “© line to load '' efficiency varies from about 40 
to 75 per cent., depending upon the size and design 
of motors, machines, and roping. For instance, a 
worm-gear machine with a low gear tooth pitch г ' 
with babbitt or plain bearings may not show a greater 
efficiency than so per cent., while a high speed geared 
elevator with a high gear tooth pitch, roller bearings 
throughout, and no idler sheaves, may show an 
efficiency close to 75 per cent. 


THE ELEvATOR Moror. 
POWER REQUIRED. 


In the application of the electric motor to elevator 
service it is first necessary to determine what power 
is required to drive the elevator. This depends upon 
the net load to be lifted, the car speed and the various 
friction losses. 

The static friction is unavoidably great, it being 
necessary in some cases to apply two and a half 


9 Abstract of paper printed in full in the Transactions of the 
S.A. Inst. E.E, 
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times full load running torque in order to start hoisting 
the fully loaded car. 

The following will give the horse-power required at 
full speed with иш load on car :— 

о х $ 
h.p. = 33,000 х Е 
where L—Net load in pounds. 
S—Full speed of elevator in ft. per min. 
E—Overall efficiency. 

The line to load, or overall running efficiency of an 
elevator varies from about 40 to about 75 per cent., 
depending upon the type, design and construction of 
the motor, controller machine, guides, etc. 

If the efficiency i is known, the above formula may be 
depended upon to accurately give the horse-power 
rating of the motor for operating the car at full speed 
with full load. On direct current where, within 
reason, the available starting torque is a function of 
the inrush current the size of motor derived from the 
formula can be depended upon to start the load from 
rest. 

If a specific installation has an overall running 
efficiency of 50 per cent., and it requires 24 times full 
load running torque of the motor in order to start 
the maximum rated load in the hoisting direction, the 
starting efficiency will be only 20 per cent. 

After any gear driven machine starts there is usually 
a decided increase in efficiency of the gearing owing 
to the oil film which rotation effects between the gears. 
Also on all types of elevator machines the efficiency 
increases after starting due to the oil film which 
rotation automatically places between the bearing sur- 
faces. Therefore, immediately after starting there 
Is an excess torque which becomes available for 
acceleration. The amount of this torque depends first 
upon the excess torque the motor provides over and 
above that actually required to start the movement 
of the machine, and, second, upon the excess in 
clevator starting efficiency over and above the as- 
sumed 20 per cent. 

(To be continued). 


Various Items. 


The Home Workshop.— This is the title of a nc.» monthly 
publication published by A. J. Causton Purr, of 367, Brockley 
Road, S.E. 4. Its aim is to explain how to make useful articles 
in wood and other materials simply and economically. 

Austria.—-The Reparations Commission having ratified the 
Austrian Government’s concession to Marconi’s Wireless Tele- 
graph Company, the Company is thereby given the sole right 
to erect, and to work for 30 years, wireless stations for public 
traffic between Austria and all other countries. 

Meetings. The first E. D. A. Salesmanship Conference for 
the present session will be held on Friday, October 13, at Caxton 
Hall, Westminster, S.W., at 7-30 p.m. Mr. W. E. Bush (B. T.-H. 
Co.), “ Salesmanship in relation to L ighting." | Chairman: Mr. 
11. B. Atkinson, A.M.Inst.C. E., M.LE.E. 

The Faraday Medal.—!hc Faraday Medal of the Inst. Е. E, 
the first award of which was made by the Council in the early 
part of the yeər to Mr. Oliver Heaviside, F.R.S., was personally 
presented to him by Mr. J. S. Highfield, President of the Institu- 
tion, at Torquay, on September 9. 

Personal.—Mr. F. Charles Raphael, M.LE.E., has resigned 
the position of Manager of the Cable and Wire Department of 
the Edison Swan Electric Co., Ltd. Until he has made arrange- 
ments for an ofħce in London, he is carrying on his consulting 
work at his home address, 35, Chase Green Avenue, Enfield, 
Middlesex (Telephone: Enfield 664), to which address all com- 
munications should be sent. He will be pleased to receive 
catalogues from any actual manufacturers of fittings and 
accessories for house wiring, etc. | 


Broadcasting to 8couts.-—H. К. H. the Prince of Wales has 
graciously consented to * broadcast” by wireless telephony, 
from York House through Marconi House, London, on the 
evening of October 7, an Address to the Boy Scouts of Great 
Britain. He will speak by wireless between 7.30 and 8 p.m, 
the Marconi House station wave-length being 360 metres, and the 
call letters 2 LO, and in order that a maximum number of scouts 
may listen-in on this occasion, special arrangements are berg 
made with the Wircless Societies throughout Great Britain 
whereby they place their scrvices at the disposal of local troops. 

Good for Trade.— Ihe first issue of the “ European Commer- 
cial," a trade paper in English, duly appeared in Vienna on 
Saturday last, and contains roo columns of commercial informa- 
tion gathered from all the leading European countries. Special 
correspondents in France, Sweden, Belgium, Czecho-Slovakia, 
Hungary, Jugo-Slavia, Turkey, Sweden, Roumania, Poland, 
Italy and Russia, to name only a few, set out from a commercial 
point of view the exact position for the week in each of these 
territories. The rew venture, for which Sir Ernest Bonn is 
responsible, is a striking appeal to the business community of 
the world, and indicates to them the opportunities which exist 
in Europe. Good luck to it. It should most certainly help the 
British export trade. ' 

The Electro-Harmonic Society.—The programme of the 37th 
season of this very flourishing society has just made its welcone 
appearance. As usual, there will be six concerts, the first. a 
smoker, being on Wednesday, October 11, at 8.0 p.m. Ths 
year a move has been made to Caxton Hall, Westminster, and it 
will be interesting to hear the views of the members generally 
after the first concert, because they have always been looked 
upon as happy social gatherings when old friends met and 
swapped l- , fairy-tales, and there was a general air of home- 
liness. We know the committee are most anxious to retain that 
homely atmosphere,and we hope the veterans will turn up in 
full force. The programme is certain to be a good onc. 


Trade Notes, 


Readers interested in wire and wire ropes should be interested 
in а pamphlet which gives some information about a rew 
mechanicallv operated automatic torsioning machine put on 
the market by Bruntons (Musselburgh, Scotland). The machine 
is operated by belt or motor to rotate wire under test in opposite 
directions at uniform speed. Various weights can be put on 
the machine so that wire can be torsioned under tension. 

The Ironclad Switchgear Co., Ltd., have opened a London 
Office at 23, Queen Anne's Gate, Westminster, S.W. І, under 
the management of Mr. F. Pratt. Large stocks are being 
built up rapidly at this address, where enquiries and orders 
emanating from South Wales, Midlands, East Coast, Southern 
Counties апа Overseas will be dealt with. 

Leaflets from the Engineering & Lighting Equipment Co., Ltd., 
of Sphere Works, St. Albans, Herts, illustrate a selection of the 
Company's principal and secondary street lighting and industrial 
lighting fittings. An important feature of these lanterns is the 
anti-vibrator disc, by means of which vibration is absorbed ard 
the lamps thereby protected, with a consequent reduction in 
maintenance cost, especially in works ard industrial situations. 
It is stated that this is the only device of its kind to pass the 
Admiralty tests, and is used exclusively by them. 

The Power Equipment Co., Ltd. (Crown Works, Cricklewood 
Lane, N.W. 2) draw attention to their low priced intervalvc 
transformer for wireless. 

A neat voltmeter, specially intended for use with wireless 
equipment, is listed by Lionel Robinson & Co. (5, Stapie Inn, 
W.C.1). The instruments are well made ard are individually 
calibrated against standard instruments. They have two 
scales o-10 and 0-100 volts, and are available in pocket and 
switchboard types. 

The Cambridge & Paul Instrument Co., Ltd. (45, Grosvenor 
Place, S.W.1), remind readers that they are the makers of the 
Cambridge Electrical CO2 and. Temperature Recorder in various 
patterns for checking efficiency of furnace combustion. 

We have received from E. Mitchell (119, Beckside Road, 
Lidget Green, Bradford) a list illustrating hand-made ornamental 
switchplates which he manufactures. "Trade readers are invited 
to apply for a copy 

The '' Presto ” series of Ironclad Switchgear i in various sizes 
and combinations, with and without fuses, D.P. or T.P., 
illustrated, described and priced in a leaflet issued bv Wn. 
Sanders & Сө. (Falcon Electrical Works, Wednesbury). These 
switches appear to be well designed and substantially made. 
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ELECTRIC ROAD TRACTION V. THE PETROL 
'BUS. 


Bv James TYLER. 

Now and again one meets reports in the daily Press 
to the effect that the last tramline has probably been 
laid in the borough of Worktown ; and that all future 
extensions of the street or road traction system will 
be by means of the petrol 'bus. 

Curiously enough, some of this kind of thing has 
cropped up within the last week or two in more than 
one quarter, and some of the younger men particularly 
seem to think that the idea contains a good deal of 
truth. ; 

It will be interesting to examine from our own, and 
edmittedly somewhat prejudiced, view what really is 
the state of things with regard to the two competing 
methods. 

Firstly, as an electrical man, and also as one who 

originally served his time as a mechanical engineer— 
a good deal of it, by the way, on the construction of 
internal combustion engines—I hold to the view that 
electricity not only holds the trump cards at present, 
but that the indications are that, whilst electrical trac- 
tion will become cheaper, petrol traction must become 
more expensive. 
. The reasons for this decided opinion are as follows. 
Го start with, the large county electricity supply 
schemes will cheapen the cost of electricity to all trac- 
tion companies operating electrical vehicles; much of 
the current generated in the denser and better-paying 
districts will be obtained from coke oven, blast furnace 
or waste heat stations, with the result that power now 
going to waste will be used, the waste stopped, and 
the whole matter of power production rendered less 
expensive; thus, within the next two years, the cost 
of units for traction purposes should be reduced con- 
siderably, and more so by the end of five years from 
to-day. 

When this fact is compared with the state of the 
petrol and oil-fuel market, the reverse tendency will 
be found; petrol using vehicles are increasing at a 


great rate in spite of the bad state of trade. This does 
not refer to 'buses only, but also to cars and wagons 
driven for business or pleasure, which are dependent 
on petrol or benzole for their power. The supplies of 
fuel oil are not increasing at the same rate as the 
number of users; consequently, this type of fuel is 
bound to become dearer as years go on, or, what 
amounts to the same thing, its cost will not be reduced 
in the same proportion as the cost of electricity. 

Owing to this fact, the price of home-produced 
benzole will not become very low, as every type of 
motorist will be in the market for this or similar fuel, 
which can hardly be produced in quantities sufficient 
to meet the market demands ; whilst even in the pro- 
duction of benzole a good deal of electricity can be 
generated and sold at a cheap rate, practically as a 
by-product. 

Thus the cost of power will tend to drop in the case 
of electric traction, whilst that for petrol 'buses will, 
if it does not become actually dearer, not cheapen to 
the same extent, 

Secondly, the contention urged against the electric 
tramway of needing heavy capital outlay is not as 
sound as it appears. 

In the first place, there is no need in the more out- 
lying districts to go to the expense of taking up the 
roads and laying rails; the trackless trolley "bus, 
especially in its latest developments, built to carry a 
full complement outside as well as in, only requires 
erection of the overhead work, and so cuts out over 
half the expense of equipping a tramway when rails 
are used. When the total cost of equipping, say, 
twenty trackless trams is compared with the cost of 
purchasing twenty 'buses, the extra cost of the trackless 
trams, even when the overhead work is paid for, will 
nct be so much in excess of the cost of the 'buses and 
their necessary repair outfit, which is somewhat more 
expensive than that of the repair shop for the track- 
less vehicle; but, when the passenger carrying capacity 
of the two types of vehicle is compared, then, with 
the newer developments of the trackless 'bus, it will 
be found necessary to purchase and keep ready for 
service forty petrol 'buses to do the work of the 
twenty trackless 'buses. It is on passenger carrying 
capacity that these vehicles will have to compete; and 
on these grounds alone, quite apart from the matter of 
expense, the most enlightened tramway managers are 
looking to the trackless 'bus to solve their ultra- 
suburban difliculties. 

Thirdly, the last ten years' experience has shown 
that, in a stiff, hilly country, the cost of wear and 
tear on the petrol 'bus is very heavy—so heavy as to 
make its operation unproftable in many districts, 
except as a feeder to the tramways operating the 
central and suburban areas. The old cry of the lay 
Press that there was no power station necessary with 
petrol 'bus traction is exactly what one would expect 
from that quarter, and quite overlooks the fact that 
every petrol ’bus carries its own power station, 
working under very difficult conditions, using 
an expensive fuel, and working at a high cost per 
brake horse-power delivered to the road wheels. When 
any hill has to be mounted, the power must be 
developed on the 'bus, and it is then that the engine 
fitted to the 'bus suffers hard, gruelling work, which 
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shortens its life and runs up a heavy repair bill, both 
for itself and for the road; and in this latter item, 
road wear and tear, the electrical vehicle has a great 
advantage, owing to the additional power for hill- 
climbing being taken from an outside source instead 
of being generated on the "bus. There is less pound- 
ing on the road, less straining of the vehicle and its 
frame, and no straining of the motors. 
other feature favours the trackless trolley 
vchicle in the fact that, when a 'bus has built up a 
good service and a regular travelling population along 
certain roads, it then pays best to put down rails and 
move this population by means of full-sized tramcars. 
With the trackless 'bus, when this period arrives, the 
capital cost for the conversion is not as heavy as when 
converting a petrol "bus route, and this in itself is a 
distinct advantage to the electrical. method. 

The plea that the petrol "bus is more flexible, that 
it can be moved from one route to another to meet 
trafie demands far more easi than the tram ог 
trolley "bus, is admitted; but, when this is examined, 
it amounts to very little, and could oniy be of distinct 
service on a system where the traffic loading was 
exceptionally erratic. In fact, this suggested great 
advantage may be a positive drawback. It is con- 
tended that a certain route can be tried for traffic with 
petrol "buses, and that, if the route does not pay, it 
can be abandoned. Whilst this is quite correct, yet 
the fact remains that a dead loss has been made by 
such trial; whilst the need of running overhead line 
and poles will make a management more careful before 
embarking on problematical non-paying ventures. 

The place of the petrol 'bus will be in the thinner 
populated districts, especially where the country 1s 
not hilly, and railway communication is clumsy and 
inadequate. Near to the large towns, and between 
one industrial district and another, especially if hilly, 
the electrically driven trackless vehicle will prove to 
be the best and cheapest means of transporting even a 
fairly numerous population. 

It is too early yet to be able to judge whether, in 
the near future, the establishment of the -county elec- 
tricity supplies will enable traction sub-stations to be 
put down and trackless electric ‘buses operated in 
thinly populated districts with economy, but the 
development is more than possible. 


One 


———— 


ELECTRICAL PLANT IN SCOTCH COLLIERIES. 


Everything is now electrically operated in the Ayrshire 
collieries of William Baird & Co., Ltd., power being 
obtained from the Coy.’s central power stations. For 
Nos. I, 2 and 3 pits, the station has two 600-kw. mixed 
pressure sets, the current being distributed by overhead 
lines at 3,000 volts, and transformed down to 500 and 
200 volts at the pits. At the Tofts Colliery there is 
installed a Fraser and Chalmers mixed pressure steam 
turbine coupled to a Siemen's alternator of 1,000 kw., 
rating. At Nos. 4 and 5 pits the winding plant is on 
the Thury principle, and consists of a. motor-generator 
flywheel set of 250 h.p. It comprises a 2,750 volt, 
50-cycle three-phase induction motor, direct coupled 
to a 10} ft. flywheel which is coupled to a 450 kw. 
constant current D.C. series generator giving 450 amperes 
at a voltage varying from zero to 1,000, and runnin“ at 


a speed varying from 375 to 428 revs. per min. The 
current from this generator operates the two winders, 
each capable of handling 600 tons of coals in 8 hours. 
This plant was supplied by Dick, Kerr & Coy., of Preston. 
The fan in position is a double inlet Sirocco, 98 in. dia., 
giving 200,000 cub. ft. of air per min., belt driven through 
a friction clutch by a B.T.-H. synchronous motor of 
240 kw., 3,000 volts, 50 cycles, running at 500 revs. per 
min., complete with phase advancer. To drive the 
screening plant, a 60-h.p. three-phase, 3,000 volt motor 
is used, and the washer, handling 300 tons per hour, is 
also electrically driven. A Mather & Platt turbine 
pump is installed in duplicate and deals with 400 gallons 
per min. against a head of 500 ft. The haulages are 
of the endless-rope type with Clifton wheels electrically 


operated. 


THE GECOPHONE. 


Miss Margaret Bannerman, who is playing “ Perdita, 
the lost onc," in “Decameron Nights," at the Drury 
Lane Theatre, is seen in our illustration ‘ listening-in” 
during an interval on a Gecophone receiving set, aad 


obviously enjoying it. As the name implies, the set 
Is one of the series made by the General Electric Co. 
Ltd., and not only complies with the regulations but 
is of the simplest possible design. Two publications 
are now available :—No. B.E. 2,815, listing Gecophone 
receiving sets and aerial equipment; and B.E. 2,813, 


giving further particulars of double headgear receivers. , 


The former is fully descriptive of the sets, and, in 
addition, goes into most useful detail concerning the 
parts necessary and the desirable methods of erection 
of aerial equipment (with excellent illustrations). 
There are two crystal sets and a two-valve set listed. 
Of the former the first is a single circuit complete with 
one pair of 2,000 ohms double headgear telephones, 
and with sockets to take an additional pair of vele- 
phones if required. Tuning is effected by a variometer 
which allows of fine adjustment over the range of 
broadcasting wave lengths. Sockets for the addition 
of a coil for the reception of the Paris time signal or for 
coils of any other wave lengths on which broadcasting 
may ultimately be allowed are provided. This equip- 


ment is supplied complete with two ro-ft. lengths of 
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flexible wire for connecting up, a leading-in terminal, 
one 100-ft. coil of 7/22 enamelled copper aerial wire, 
two insulators, one pulley block and one aerial fixing 
eye. 

The second is rather more elaborate, and allows of 
more selective tuning. It has two coupled circuits 
with adjustable coupling for aerial tuning by a tapping 
switch, the closed circuit being tuned by means of a 
moving plate condenser and vario-coupler. This set 
is fitted with a testing buzzer and key, so that the 
crystal may be adjusted to its most sensitive position. 

With the Gecophone two-valve receiving set signals 
ure detected and amplified by two “R " type “М.О.” 
valves, and thu panel is fitted with a tuning variometer 
and variable condenser, filament current rheostat, plugs 
for two pairs of telephones, and sockets for the addition 
of a coil for the reception of Paris time signals, etc. 
The H.T. batteries are contained in a lower compart- 
ment of the cabinet, and a 6 v. 3o amp.-hour 
accumulator for supplving the filament current of the 
alve is accommodated in a separate teak case, with 
leather strap handie and plug connection. A third 
polished mahogany box is provided, which contains 
one pair 2,000-ohm headgear telephones and space ior 
an additional telephone. | 

We understand that it is the intention of the G.E.C. 
to advertise these sets to the public in order to create 
and maintain demand, but that they will rigidly abide by 
their established policy of distributing only through the 
trade. 

We are also informed that the publicity department 
of the company are now busily engaged on the pre- 
paration of suitable printed = matter, showcards, 
window bills, etc., for the use of dealers, that this 
‘material will skortly be ready for issue, and that 
unquiries are now invited. 


DIRECT CURRENT LIFTS.* 
By Н. M. MissiNG. 


(Continued from page 526.) 
GENERAL MoTOR CHARACTERISTICS. 

Elevator motors should have the following character- 
istics :— 

1. Good speed regulation under varying load con- 

ditions. 

. High starting torque. 

. Relatively low inertia. 

. Quiet operation. 

. Adequate thermal capacity. 

An elevator load varies from full positive or even 
IO to 25 per cent. positive overload to a negative or 
‘overhauling load. Good speed regulation is therefore 
an important consideration. It is very important that 
the speed should not increase materiall over rated 
speed in lowering a heavy load. If an elevator is 
operating at 300 ft. per minute under normal load 
conditions and it should lower the maximum load at 2 
full speed much in excess of this, it might trip the 
car safety catches. 

The necessity for a high starting torque has already 
been outlined. 


* Abstract of paper printed in full in the Transactions of the 
5.4. Inst. Е.Е, ; 
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Because of frequent starts and stops and the 
necessity for a quick '' get away ° and rapid slow 
down at landings, the inertia of the revolving armature 
or rotor should not be excessive. This means a 
relatively small diameter armature with not too much 
weight in its make-up and revolving at reasonable 
speed. For passenger service about доо revolutions 
per minute is the usual maximum, although no definite 
limitation can be made, as there are successful elevator 
installations where the motors run as high as 1,800 
revolutions per minute. Those, however, are usually 
the smaller low speed elevators. 


While increased flywheel capacity of the revolving 
armature or rotor undoubtedly increases the power 
consumption and therefore is objectionable, on the 
other hand, it is of advantage in preventing sudden 
variations in speed of the elevator car. A large fly- 
wheel capacity in the rotor of an elevator motor makes 
it difficult to obtain a rapid variation in acceleration 
or retardation, and therefore makes for greater com- 
fort to the passengers. It is best to strike a happy 
medium between comfort, speed of acceleration, and 
operating efficiency. 

Quiet motor operation is essential on practically all 
passenger installations and on many goods lifts also. 

Because of the extreme differences in service and 
the great variety of load conditions encountered in 
electric elevators it is impossible to establish any 
standard duty cycles for this service. It has been 
found that motors designed for a 15 or 30 minute 
intermittent rating will take care of most installations. 
А 15 or 30 minute rating means that the motor will 
carry its specified load for the specified period of time, 
starting cold without exceeding the guaranteed tem- 
perature rise. 

The controller, including limits and gate contacts, 
is the most important part of the lift, and should be 
positive in action and all parts be well made and of 
ample proportions, both mechanically and electrically. 
The controller is like the chain, only as strong es its 
weakest link. I have seen very few where erough 
thought has bcen given to this matter. The controller 
should be quiet in operation, all wearing contacts casy 
of replacement, and as far as possible not necessitate 
the disconnecting of wires to replace them. It is most 
essential that the controllers should be mounted plumb 
and true in every direction so as to avoid as far as 
possible friction between the plunger and liners of 
solenoids. All main breakers should be provided with 
a magnetic blow-out and should break smoothly. 
The controller should be mounted in ап 
accessible position in a good light and as far as 
possible protected from dust and at the same time 
be well ventilated. Dust in this town is one of the 
principal causes of controller trouble; at home, sole- 
noids work best when the: plunger is clean and dry; 
here it is impossible to run them without lubrication, 
and even then the brass liners and guides wear out 
very quickly. Another important feature of the 
climatic conditions here is the extremes of tempera- 
ture, especially during the winter, when at night we 
get frost and at midday almost summer heat. Many 
controllers use oil dash pots to control the rheostats, 
and if the setting is suitable for the oil when cold, as 
the day goes on 'rouble arises because when the oil 
becomes thinner the resistance is cut out too quickly. 

It is often the case (where motor rooms are situated 
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on the roof) that the motor room is constructed of 
corrugated iron, and even where brick is used the rool 
is corrugated iron without any lining. It would be 
a distinct advantage in modern buildings where hot 
water or steam heating is provided to have a radiator 
in the motor room which could be turned off, say, an 
hour after the lift had started up, the adjustment of 
the controller would be simplified and the lubrication 
of the gear would be more thorough. 

In one of the latest types of controller the rheostat 
is worked by the main shaft through a chain driving a 
pinion which engages with two racks (one side for up 
and the other for down). The frames to which these 
racks are attached carry the brushes of the rheostat. 
This pinion is pulled into mesh bv the solenoids which 
change the current direction for the armature, and at 
the top of the rheostat steps the rack is lifted clean off 
the pinion by the magnet. This principle is very good 
as it ensures an cven acceleration under all conditions 
of load and temperature. The motor, being compound, 
with a light load in an up direction gets away quickly, 
hence the resistance is cut out rapidly, the reverse 
apples when handling a heavy load. The principle, 
as I have said, is very good, but requires a great 
amount of initial adjustment, requires to be very well 
made, and is consequently expensive. A modification 
of this controller embodying this special principle 
would do a lot towards eliminating present-day con- 
troller troubles. 

The controller should be fool proof and should start 
and stop the motor, accelerate same to the point where 
armature resistance is cut out, release the brake, and 
be impossible to reverse before ite has brought the 
machine to a standstill in the direction of 
travel. The further acceleration, slowing up and 
final application of brake, except at the ends of 
travel, have to be, to a great extent, in the hands of 
the operator, but a well-designed controller will take 
care of the motor irrespective of the operator, although 
a careless operator will waste a lot of current by inch- 
ing, which practice also wears out brake-blocks and 
generally jars the whole lift. 

There are several methods of operating the con- 
troller by the operator in the car. 


Hand Rope Control.—A specially made rope which 
does not stretch runs the whole length of the hatch- 
way in the form of a loop, one leg passing through the 
car. This rope is stationary, both when the car is 
travelling and at rest, but can be pulled in either 
direction by the operator, down, to start the car up 
and reverse for the other direction. To stop the car 
the rope is gripped and the motion of the car carries 
the rope with it, thereby moving the controller back 
to the neutral position. 

This method of operation is very seldom used, and 
is only suitable for slow lifts. 


Pilot Switch Control.—There are many types of 
pilot switch all more or less effective. The movemen: 
of the switch handle to either side causes the car to 
travel in the desired direction by passing current 
through the solenoids working up or down circuit 
breakers. Most pilot switches have a spring to centre 
the handle in case the operator releases it, thereby 
bringing the car to rest. It is also advisable to have 
some ferm of catch to prevent the handle moving if 


it is accidentally touched or leaned against. As the 
acceleration of the car is automatic the handle is 
usually placed right over to start, except in the case 
of fast lifts, where a slower speed is provided for 
local work. In stopping there are provided two and 
sometimes more positions, whereby the operator can 
gradually reduce the speed to ensure making a good 
landing stop. 2 

Push Button Control.—For this a set of buttons is 
provided in the cage, and occasionally a similar set 
(but more usually one button onlv) at «ach landing. 
This method is more complicated than the other types, 
and requires a great amount of wiring, and is there- 
fore not as reliable, but is very useful where there is 
not enough traffic to warrant an operator being em- 
ployed. The speed of a push-button lift is necessarily 
slow, and a lot of power and time is wasted. It is 
essential for push-button lifts to have not only gate 
contacts, but also automatic gate locks, which ensure 
the gate being locked when the car leaves the floor. 
To operate this type of control it is necessary to first 
close the gate and then momentarily press the button 
corresponding to the floor one may wish to travel to. 
A movable floor with contacts underneath which break 
connection to the outside landing presses, and in other 
types a relay on the controller which performs this 
duty, prevents the car being moved from outside until 
the passenger has alighted and closed the gate. To 
call the lift from a landing the button is pressed, and 
immediately the lift stops the gate must be opened. 
The control for lifts of this kind is practically the same 
as for the car switch type with the addition of floor 
relays, which are cut out by selector switches operated 
by cams driven either off the drum, by chain, or, in 
the case of "traction drive," by a chain from an 
independent drum revolved by a light rope attached 
to the car. 


Dual  Control.— This embodies the two last-men- 
tioned, and is most useful, giving a higher speed than 
the latter when in charge of an operator. А change- 
over switch is provided, which alters the speed by 
short circuiting the shunt resistance and cutting out 
the line to the pilot switch. The switch in the other 
position disconnects all presses. During the lunch 
hour and at times when the operator 15 off duty the 
benefit of the dual control is appreciated by tenants 
of a building. І 

(То be continued). 


Experimental 
Wireless Stations. 


By PHILIP E. EDELMAN. 


Deals with the Theory, Design, Construc- 
tion and Operation ot Wireless Stations. in- 
cluding Wireless Telephony and Quenched 
Spark Systems. 
There are 167 illustrations іп the Look. and 
all interested in Wireless Telegiaphy will 
find useful iuformation therein. 
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The WESTON 
WATTMETER. 


[kese Watimeters possess the following important features : 
1. Uniform scale. 

. Perfectly dead beat. 

. Moving system very light, ensuring freedom 

from pivot friction. 

4. Equally accurate upon D.C. circuits and А С. 
cireuits of any frequency, power factor or 
wave form met with in commercial practice. 

5. Power consumption extremely small. 

6. Large overload eapacity. 

7. Temperature rise of 50° F. will not produce an 
error of 1 per cent. 

8. They ае efficiently shielded, scientifically. 
designed and carefully constructed, 

9. They carry the Weston guarantee and reputation 
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FREEDOM FROM 
BREAKDOWN. 


Hart Batteries have distinct advantages over all 
other makes. The superiority of Hart Cells 
is responsible for tbeir extensive use in 
central Stations, Private Installa- 
tions and general purposes 
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TO OUR READERS. 


ELEcTRICITY is published every Friday, and, if ordered, is on sale at 
the principal Railway Station Bookstalls and Newsagents on that day. 
it has a very deeds sale throughout the United Kingdom, as well as in 
the British Colonies and Abroad. 


Questions to which an answer is required must be accompanied by a 
lid. stamp for reply. When considered of sufficient interest, the answer 
will probably appear in the paper. 


New advertisements for the displayed columns and alterations to 
existing Ones must reach the publishing office not later than the first 
pr Tuesday morning, in order to be in time for the issue of the following 
дау. This is important. Rate quoted on application. Sub- 
scription : 13s. а year, 6з. 6d. half-year, 3s. за. à quarter in advance, 
postage prepaid in the United Kingdom and abroad. 


All remittances payable to the Publishers, S. RENTELL AND Co., 
үш Кы, Maiden Lane, London, W.C. 2. "Telephone, No. 2460 
aerrard. 


Current Topics. 


With the current issue the price of ELECTRICITY has 
been reduced to twopence, and I hope that this move 
by the proprietors will be followed by 
a steady rise in the sale. We have 
| for many years had a very wide cir- 
culation, which we claim—with, we think, very good 
reason—is the second "largest in the industry, and I 
know the proprietors are most anxious to give 
the best technical information which lies in their power. 
That, in fact, has had much to do with the sale, 
because such a large proportion of our space has been 
devoted to articles of direct educational value to the 
electrical engineers who aspire to higher positions in 
their profession. The О. and A. section has been 
found useful by readers all over the world—from 
China to Peru, as the saying goes—while due attention 
IS always given to the papers read before the various 
scientific societies and institutions. 


Ourselves. 


I hope, therefore, that every reader will do his best 
to enrol new readers. Remember, we don't offer to 
insure you from all the ills of mankind, but if you pass 
your orders to our advertisers and mention our name 
that will ensure you getting the quality in goods and 
our grateful thanks. That kind of practical friendship 
towards us will have its reward in enabling us to 
Increase the size of the paper, and thereby the quantity 
and quality of its contents. | 


Don’t forget. The benefit is mutual. 


| During the past fortnight there have been welcome 
indications of reduced rates for certain commodities 
which should more or less directly 
affect the cost of living. Various 
| electricity undertakings are making 
cuts in their charges for energy, the prices of electric 
lamps have been generally reduced, and last, but not 
least, there is a long overdue reduction in the market 
Price of petrol in this country. Although certain of 
these price reductions are seasonal, whilst others, such 
as the rates for electrical energy, reflect the imminence 
of the municipal elections in November, they are, never- 
theless, welcome, and it is now once more up ‘to the 
public to see that the resultant lowering’ of the costs 
of transport of food and other necessities is passed on 
to them as retail buyers. 


Prices Down. 


"s long awaited reductions in electricity charges 
Should exercise a particularly beneficent influence upon 


way undertaking against 


many other commodities and industries directly affected 
by the cost of power and lighting. Moreover, com- 
bined with the market drop in petrol, they should serve 
as a stimulus to railway companies to reduce their fares 
in order to retain the already diminished traffic which 
they now carry at such exorbitant rates The railways 
which will remain faithful to steam will be hard put to 
it in the near future to maintain an economic existence 
in the face of competition from other and cheaper forms 
of transport. As President of the Rotherham (Yorks) 
Institute Engineering Society, Mr. Ed. Cross, 
A.M.I.E.E., A.M.L Mech.E., referred to this contin- 
gency in a recent address. 


He pointed out that the present steam locomotive 
carried its own coal and water, and consumed ten times 
the amount of fuel per horse power developed that was 
required to operate an electric locomotive which derived 
its power from an up-to-date generating station. He 
also touched on the coal conservation question, and 
pointed out that the latest statistics showed that 463 
generating stations had consumed, in one year, seven 
million tons of coal at an average consumption of 3.22 
lb. per unit generated. With up-to-date methods and 
plant, a saving of 31 million tons of coal a year could 
be effected, a very strong argument indeed for pushing 
ahead with those super power schemes which seem so 
long in the accomplishment. 


I commented recently on the adverse situation of 
tramways undertakings and the necessity for reduced , 
tramway wages, a matter which is already receiving 
close official consideration, both by the undertakings 
and by the men themselves. That the present condition 
of these undertakings is serious from a financial stand- 
point may be gauged from the fact that their sponsors 
are endeavouring to bring pressure to bear in Parlia- 
ment to have tramways absolved from their responsi- 
bilities in the matter of local rates and the maintenance. 
of the roads over which they claim premier right of 
way. In this connection Alderman Richard Mayne, 
President of the Municipal Tramways Association, 
adverted, in his presidential address, to the immunity 
of other forms of road passenger transport under- 
takings from the burdens imposed upon tramways, and 
the irony, as he described it, of the owners of tram- 
ways having to construct and maintain roads which 
were used by those competing undertakings. 


ES 


On equal terms it was contended that tramways could 
outstrip with ease all their rivals and competitors. 
The adoption of the trackless trolley method of 
passenger transport seemed .to have been influenced in 
many cases by a desire to escape present capital costs 
on renewals or extensions, and by the determination 
to escape the heavy burdens thrown upon tramways for 
permanent way maintenance and local rates. The cost 
of road maintenance would be materially affected by 
that course, but the incidence would be shifted to other 
shoulders. So also would that of local rates. At the 
recent congress of the Institute of Transport Sir Henry 
Maybury said that the suggestion that some forms of 
transport were being subsidised at the expense of tram- 
ways was only partially true, but he agreed that there 
would appear now in equity to be a case for the tram- 
the ordinary commercial 
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user, and suggested that the tramway owners should 
ask Parliament to relieve them of the obligation which 
it had placed upon them, 


Although sound logic from the tramwavs standpoint, 
this reasoning does not get over the fundamental fact 
that someone has to pay for the costly track construc- 
tion and maintenance which this form of transport 
necessitates, and which, moreover, entitles it, in the 
majority of instances, to the best portion of the most 
important roadways, where, by reason of its permanent 
location, it also enjoys right of way over all other 
vehicles using the same roadway. The fact that tram- 
ways enjoy this privilege in the lion's share of our 
leading strects and roadways is responsible for the wear 
and tear caused to their tracks by other trafic, as well 
as lor the obstruction caused by tramway rolling-stock 
in busy thoroughfares. It might also be urged by the 
opposition interest that when tramway undertakings do 
repair their tracks they рау scant attention to the 
remaining surface of the roadway so long as their own 
tracks are in fair order, the natural result being the 
deplorable condition of many miles of main roadway 
traversed by tram lines where the macadam or setts 
outside the limits of the actual tramway track is left 
to look after itself. 


By the time these lines are in print readers will have 
had an opportunity of visiting the Wireless Exhibition 
and Convention, being held this week 


Broadcasting under the auspices of the Wireless 
and the Society of London. — It is extremely 
Trade. unfortunate that the protracted перо- 

tiations between the broadcasting 
companies and the Postmaster-General should have 


resulted in a slump in public interest at this juncture, 
just when the manufacturers of broadcasting apparatus 
were perfecting their. plans for supplying’ the public 
with the apparatus necessary for taking advantage of 
the new hobby; but the Exhibition will, at all events, 
have given both the interested man in the street and 
the trader an opportunity of seeing for himself. how 
well the makers of appropriate apparatus have acquitted 
themselves, and should prompt the far-sighted trader 
to place his orders early for such lines as take his 
[апсу. 


No doubt many retailers will be fighting shy of 
investing in stocks before broadcasting actually begins, 
but those who are in a position to lay out a little 
capital at this time will be well advised to commit them- 
selves to moderate stocks of good-class apparatus, 
which will stand them in сой stead when the scheme is 
actually in being. A word of warning is necessary, as 
certain «elements in the wireless apparatus trade do not 
scem able to differentiate between the cheaper class of 
business to which they have become accustomed in 
connection with the wireless amateur, largely composed 
of youths and students with a limited purse to draw 
upon for the indulgence of their hobby, and the public 
at large, and of much wider gradations of spending 
power, many of whom will be prepared to purchase 
quite high-grade and well-finished receiving sets. The 
wise trader who intends to cater for broadcasting clients 


will be well advised to stock apparatus made by the 


well-known and reputable firms rather than pin his 
faith to continued indulgence in the chcaper amateurish 
outfits which, after all, serve their purpose admirabis 
for wireless “tinkering.” The trade as a whele can 
make or mar the new broadcasting movement bv its 
concerted policy in this matter. 

ELEKTRON. 


BROADCASTING. 


“ LICENCES TO BE ISSUED ALMOST IMMEDIATELY,” ХАН 
SIR HENRY NORMAN, AT THE WIRELESS EXHIBITION 
OPENING. 


On Saturday last the first All-British Wireless 
Exhibition and Convention was opened at the Roval 
Horticultural Hall, Westminster, S.W.1, and proved 
to be a triumph for all concerned in its production: 
the Wireless Society of London, the exhibitors, the 
official exhibition staff, and the organising director, 
Mr. Bertram Day, of g-10, Charing Cross, SWa. A 
feature is that all the stands are similar, so that atten- 
tion is concentrated on the display of apparatus and 
not distracted by opposing decorative schemes, while 
all the stands were balloted for by the exhibitors. 
Wireless concerts are given several times daily, as are 
lectures by leading authorities, while the Wireless 
Society is holding a convention. The catalogue (sold 
at 6d.) is a valuable publication for future reference by 
wireless enthusiasts, as, besides other features, over 
fifty British manufacturers of wireless equipment are 
represented. 

In declaring the exhibition open, Sir Henry Norman 
(chairman of the sub-committee of the Committee o^ 
Imperial Communications) was able to state that the 
difficulties which had hindered the starting of the 
broadcasting scheme were simply due to commercial 
organisation (some twenty firms originally wanted per- 
mission to broadcast), and he knew that there had not 
been an hour’s avoidable delay. All асите were 
now adjusted, and broadcasting would begin in London, 
from Marconi House, in a week or two, followed 
quickly in (Manchester from the station in Trafford 
"ark and the other four stations serving the remainder 
of the country. There were stil some questions 
awaiting solution, including (1) the desirability e 
increasing the power from 14 to 2 or 2$ kw. ; (2) the 
necessity of a larger fee being paid by the experimental 
amateur ; (3) the arrangements to be made between the 
Broadcasting Company and the newspapers with regard 
to the broadcasting of news. 

As the speech has been fully reported in the d: ily 
Press we do not propose further to deal with it. But 
belore noting some of the exhibits, reference must be 
made to the vast prospect opened out bv the arrangt- 
ments for to-morrow evening, whereby, between 7.3 
and 8 o'clock, the Prince of Wales’ address to the Вох 
Scouts of Great Britain at York House will be heard 
from the loud speaker on the demonstration stand in 
the Exhibition Hall. A fitting close to. an epoch- 
making exhibition, and an earnest of what will be done 
in the near future. 

Among the exhibitors there are the Automate 
Telephone Manufacturing Co., Ltd., previously 
referred to, the B. T.-H. Co., Ltd., who show their 
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extensive wireless manufactures and Tungar rectifiers 
for accumulator charging from A.C. mains, the 
Chloride Electric Storage Co., Ltd., with many and 
varied “ Exide " batteries for all wireless requirements ; 
the Economic Electric, Ltd., with sundry wireless 
requisites; С. F. Elwell, Ltd., with cabinet aristo- 
phones for drawing-room use (most artistic work); the 
Ever Ready Co. (G.R ), Ltd., who show many dry 
cells and accumulators ; and the Hart Accumulator Co., 
Ltd., who provide in profusion batteries of great 
excellence for wireless telegraphv. 

On the stand occupted by Harwell, Ltd., a great 
attraction is the “silent gramophone,” which consists 
essentially of a piezo-electric sound box and a pair of 
high-resistance telephone receivers, and any suitable 
means of revolving the record. Sound is audible only 
in the receivers, of which any number may be operated 
һу the sound-box simultaneously, without batteries or 
amplification. Otherwise the instrument plays prac- 
tically silently in the room. The silent gramophone 
is of value in places where music is required only by 
one or two individuals, and where an ordinary gramo- 
phone would cause an annovance to others—e.g., in 
hospitals, nursing homes, institutions, universities, and 
so forth. By this invention the music of an orchestra 
may be transmitted from one part of a hall to another, 
or from the orchestra-well of a theatre or cinema to 
the tea-rooms or lounge. Hitherto experiments in 
this direction have, we understand, been unsuccessful, 
but the piezo-electric apparatus. has overcome distor- 
tion, resonance and the “metallic effect " associated 
with the microphone. Obviously the uses for such an 
instrument are unlimited. Piezo-electricity is the name 
given to the property possessed by certain crystals 
whereby they generate electricity when subjected to 
vibrations. By this process sound is converted into 
electricity, and hence there is a prospect (say its 
sponsors) of London being lit by the noise of her 
traffic. 

As only to be expected, excellent displays are pro- 
vided by the Marconi Scientific Instrument Co., Ltd., 
and by Marconi’s W.T. Co., Ltd. ; while the Metro- 
politan Vickers Electrical Co., Ltd., havea wide range 
of moderately priced instruments included in their 
exhibit. In addition to a comprehensive series of all 
types of valves, two types of crystal sets, and a two- 
valve set, etc., the М.О. Valve Co., Ltd., have a 
Marconi 3-kw. continuous wave transmitter on view. 
Siemens Bros. and Co., Ltd., have a bold display of 
receiving sects, telephone headgear, loud speakers, pro- 
tective devices, switches, jacks and plugs, earthing 
devices, ebonite, batteries, aerials, insulators, ete. ; 
the Sterling Telephone Manufacturing Co., Ltd., 
Magnavox loud speakers, amplifers, receiving sets, 
condensers, buzzers, valve sets, etc. ; and the Western 
Electric Co., Ltd., a representative show of their 
famed manufactures and accessories, including cabinet 
sets of “Period " design. 


—— — ——— — 


Inst. Production Engineers. —Mr. Max. К. Lawrence, works 
manager for the Sterling Telephone and Electric Co., Ltd., of 
Dagenham, has been re-elected president for the 1922-3 session. 
Loca] branches have been formed at Coventry and Newark-on- 
Trent, and it is hoped to inaugurate a local section at Glasgow 
during the session. А number of interesting papers are in the 
syllabus. ` i 


S.E. RMLWAY ELECTRIFICATION. 


In a long supplementary statement, dated September 
27, the Electricity Commissioners state that, since their 
previous announcement of August 21, refusing consent 
to the erection of a generating station by the S.E. 
Railway Co. at Augustines Wharf in connection with 
the electrification scheme about to be put in hand, 
renewed offers to supply the railway company under 
adequate guarantees have been made by the West Kent 
Electric Co., the County of London E.S. Co., as well 
as an offer by the London E.S. Corporation. In all 
cases the guarantees given are considered amply 
sufficient and favourable to the railway company. After 
a most convincing review of all the factors in the case, 
the statement concludes :—“ Thus, the considerations 
bearing upon policy and the reorganisation of supply 
only serve to strengthen the conclusion of the Com- 


missicners that consent to the railway company's appli- . 


'ation ought not to be given." 

15 the S. E. Railway Co. joining the small band of 
truculent local authorities who are doing all in their 
power to prevent the attainment of the ideal of a cheap 
and plentiful supply of electricity all over London? 
What 15 behind it all? 


THE TELETYPE. 


A REMARKABLE NEw PRINTING TELEGRAPH. 


(Continued from page 517.) 
Coming now to lig. s, this is a plan view of the 
five selector levers, plungers and selector plunger 
discs. It also shows a group of fve seekers, which 


2 


Selector Munger “Мо. S hemg rt 


Unoperated У 


lic. 5. — RESETTING SELECTOR PLUNGERS. 


are moved back or forward (to and from the reader) ‘п 
accordance with the particular selector plungers that 
were moved to the right in Fig. 4 (as already 
described) ; to the reader in Fig. 5. This movement of 
the seekers is performed by the famous Baudot com- 
biner wheel shown in Fig. 6. Projecting -from the 
combiner wheel at the back will be scen two cam plates 
marked “setting face" and “resetting face." These 
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will be recognised in Fig. 5. It is these cam plates 
on the combiner wheel that successively catch the 
selector plunger discs that have been selected and 
moved to the right in Fig. 4, and push them against 
the corresponding spindles of the seekers. The cam 


Seutug Face 


Resetting Fave 


Open Space where seekers 
may be moved Jorwand 


_ Separator Plate 


„7 Rear Combiner Plate ~~ 


Combiner | 
Fran Combiner Pla Al 


Seeker Reser Cam 


Fic. 6.—-COMBINER WHEEL. 


plates also restore the plungers to their normal posi- 
tion of rest ready for the next letter. 

In this way a particular signal group of the five- 
unit alphabet has been transferred to the five seekers. 
These can occupy any one of the 32 permutations of 
positions by moving one or more of the seekers back 
or forward. Actually in Fig. 5 the seekers are set in 
the position for printing letter Y (o-o-o). 

Fig. 7 shows the method by which any particular 
grouping of the five seekers results in the printing of 
a letter on the paper tape. Glancing first at the com- 


a Toe 


Shaft 


Trig Lever Spring 


Trp Pawi 


Top Paw Sprog 


FiG. 7.—PRINT ARM BEFORE BEING TRIPPED. 


biner wheel, Fig. 6, it will be seen that this consists 
of two notched plates with a separator plate. The 
notches on the two notched plates are arranged so that 
a notch on the edge of one plate always comes oppo- 
site a blank or continuous portion of the other plate. 
Turning again to Fig 7, it will be seen that each of the 
five seekers has a toe, which runs on one of the com- 
biner wheel plates. Accordingly, as the seekers are 


shifted back or forwards as already described, the toes 

will ride or run on the back or front combiner plate. 

The notches in the combiner plates are so cut that, for 

any particular arrangement of the seekers, there is a 

particular place on the combiner wheel where each of 

the five toes will be able to drop down into a notch. 
(To be continued). 


ELECTRICAL ENGINEERING.—FINAL GRADE. 
SOLUTIONS TO 1922 EXAMINATION QUESTIONS OF THE 
CiTY AND GUILDS INSTITUTE. 


By Epwarp Носнеѕ, B.Sc. (Eng), A.M.I.E.E. 


(Continued from page 518.) 

О. 7.—How would you test the suitability for banking 
of two transformers of which the no-load ratios of 
transformation are equal and the regulation is unknown * 
How can the effect of any inequality be compensated ? 


A. 7.—In order that two transformers may operate 
satisfactorily in parallel, the following conditions must 
be observed :— 

(1) They must have the same no-load ratio of trans- 
formation. This condition is complied with in the 
present case. 

(2 They must have the same regulation. 

(3) The equivalent resistances must be inversely 
proportional to their outputs. 

From conditions (2) and (3) it follows that the 
equivalent reactances must also be inversely proportional 
to the outputs. 

The reasons for the above conditions are not asked 
for, but it may be of interest to some readers if the 
requirement concerning resistances and reactances be 
dealt with more fully. It will also assist us in arriving 
at the simplest method of dealing with the above 
transformers. 

Suppose, for instance, that two transformers А and В, 
of the same kVA capacity, have the same regulation 
at, say, 0.9 powcr-factor, but that the equivalent 
resistance of B is twice that of 4. The vector diagram 


F1G. 7. 


I 


for the two transformers when operating separately is 
given in Fig. 7, where OI is the current lagging ¢° 
( =26°) behind the terminal voltage OV. VA and AC 
represent the resistance and reactance drops in trans- 
former А, so that ОС is the applied voltage (equal 
number of primary and secondary turns being assumed 
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for convenience). Also VB (=2VA), BD and OD are 
the corresponding valucs for transformer B. Since 
the regulations are equal, OC =OD. | 

When the two transformers are operated in parallel, 
the vectors for the primary voltages must coincide ; 
and those for the secondary voltages must also coincide. 
These are represented by OC and OV respectively in 
Fig. 8. 

вое the load to be such that transformer А 15 
fully loaded and that the phase difference between its 
secondary current OJ and the terminal voltage OV is 
the same value ф as in Fig. 7, then angle COV will 
also be exactly as in that figure. If a semicircle be 
drawn on VC, then VA and AC (same as in Fig. 7) will 
be the resistance and reactance drops respectively in 
transformer A. Make angle CVG equal to angle DVB 
in Fig. 7, and join CG; then VG and GC will be the 
respective resistance and reactance drops in transformer 
B. If Figs. 7 and 8 be compared, it will be seen that 
VG is larger than VB, consequently the current being 
supplied by transformer B is greater than the full load 
value. It is represented by OK, drawn parallel to 


VG (lig. 8). 
VG and equal to OI XTB (йр ^ VETE The total load 
current is given by О], the resultant of OJ and OK. It 
will now be evident that the transformers do not share 
their load equally, and are consequently not suitable for 
parallel operation. 

It will also be seen that the important matter for 
test is the similarity of triangles VAC апа VBD in 
Fig. 7. This can easily be determined by the short- 
circuit test, the connections for which are shown in 
Fig. 9. T is the transformer under test, 115 sccondary 
being short-circuited through ammeter Ау, and the 
primary connected through an ammeter 4, and a watt- 


W: 


Fic. 9. 


meter W to a supply of the correct frequency but of 
only a fraction of the rated voltage of the transformer. 
This voltage is adjusted to give full-load current through 
45, and the readings on W, А, and V are noted. 


y . 
The P.F. on short-circuit is given by n and corre- 
e 


sponds to the cosine of angle СУЛ or DVB in Fig. 7 ; 
whilst the voltage for F.L. current on short-circuit 
corresponds to VC or VD in the same figure. Tf the 
two S.C. voltages and the two S.C. power-factors are 
equal, the transformers are suitable for banlang. If 
they are not equal, suitable resistance or reactance can 
be inserted in the primary or secondary circuit of one 
of the transformers. The addition of reactance is the 
better from the standpoint of efficiency. Instead of 
introducing the reactance externally, the same object 
may be attained by providing a magnetic shunt to the 
main magnetic circuit and thereby increase the magnetic 
leakage of the transformer. 


Should suitable wattmeters not be available for the 
5.C. tests, the equality of the resistance drops at full 
load can be checked bv measuring the resistances of 
the windings with D.C. and multiplying by the respective 
F.L. currents, the resistances being reduced in cach 
case to the equivalent value for, sav, the secondary 
circuit. 

О. 8.—A system supplies a load which varies in a 
period of 24 hours as follows :— 

6 a.m. to 12 noon, 1,000 kw.; 12 noon to I p.m., тоо kw.; 
I p.m. to 6 p.m., 1,000 kw. ; 6 p.m. to 6 a.m., 300 kw. 
Energy is transmitted over a line in which the losses at 
full load are 5,000 watts, and is transformed by a trans- 
former having a no-load loss of 6,000 watts and a full- 
load copper loss of 8,000 watts. Calculate the total 
losses in transmission and conversion during the period 
of 24 hours. 


A. 8.—The cnergy in kilowatt-hours during any 
period is given by the product of the power in kilowatt- 
and the period in hours, and the copper loss is pro- 
portional to the square of the current and therefore of 


the power, the voltage being assumed constant. Con- 
sequentlv the losses can be tabulated thus :— 
Loss No-load Copper 
in loss in loss in 
Trans- Trans- Trans- 
|. Time. mission. former. former. 
6a.m.-12noon 30.0 kw.-h. 36 kw.-h. 48.0 kw.-h. 
I2 noon-I p.m. 0.3 ,, 6  , 0.48 ,. 
I p.m.-6 p.m. 25.0 ,, 30  , 40.0 ,, 
6 p.m.-6 a.m. 5.4 ,, / мы 8.64 ,, 


| 60.7 kw.-h. 144 kw.-h. 97.12 kw.-h. 
Hence the total loss in the trans- ! = 144 + 97.12 
former over 24 hours j = 241.12 kw.-h. 
And total loss in transmission and! == 60.7 + 241.12 
conversion over 24 hours [2301.82 kw.-h. 


(To be continued.) 
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Questions and Answers by Practical Men. 


RULES. 

QUESTIONS : We invite our readers to send us questions, erably on technica! 
problems that have arisen tn actual practice. Questions Pohick d consider of 
sufficient interest to our readers will exther be replied to under '* Answers to Corre- 
epondents '' or replies will be invited from our readers. One shilling will be pad 
for the question which we select for competitive replies in this column. 

ANSWERS: A fee of 10s. wili be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, if, in his 
opinion, the answers received not possess sufficient merit. Competuors desiring 
the return of their manuscripts, if unaccepled, should enclose stamped addressed 
өпсеіоре 

Write оп one side of the paper only, and tf diagrams are sent, draw them on в 
separate sheet of paper attac to manuscript. Competitors may adopt a 

nom de plume," but, both in the case of questions and answers, the competitors 
real name and address must be sent with the manuscript as a guarantee of good faith. 
No correspondence will be entered into with regard to successful replies. The EdWor's 
decision is final. 

_ Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
siz competitors who win the first or second prize the most times during the пегі twelve 


The words '' Questions and Answers" or '' Q" and " A" should be placed at 
the top left-hand corner of all letters intended for this column. 


QUESTION NO. 149. 
1% it possible to start & three-phase squirrel cage induc. 
tion motor that has: ; 
(a) One phase short-circuited. 
. (b) One phase interrupted. 
If either of these faults occur after the machine has been 
run up to speed what will be the result ?—'* В.С,” 


~ 
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QUESTION NO. iso. 


In an installation of small induction motors (squirrel 
cage) supplied by a three-phase alternator, it is proposed, in 
order to avoid line disturbances when switching in an addi- 
попа] motor, to first run this motor up to speed from an 
auxiliary source of supply, and switch it in parallel with the 
others after full speed has been attained. I understand that 
a heavy rush of current will be the result. Can anv reader 
tell me why this should be, and whether the current will 
be greater than the short circuit current of the motor, that 
is, with the rotor stationary ?—“ B.C." | 


(Replies to Questions Nos. 149 and 150 must be received 
not later than October 28, 1922.) 


Answers to Questions. 
QUESTION No, 142. 

I have been requested to install a recording ammeter in 
a factory where the supply is single phase, three wire 
400 volts across the outers. The load is chiefly motors 
some being 200 volts between outer and neutral, and others 
are connected across the outers. Can any reader tell me 
ids І can meter this load with one recorder?—'* S. H. 
ADAMS, 


REPLIES TO QUESTION No. 142. 

The first prize (10s.) has been awarded to “L. R.” for 

the following reply :— 
RECORDING INSTRUMENTS. 

| It is not quite clear whether а recording ammeter only 
Is essential to the measurement required or whether it is 
permissible to employ an integrating wattmeter. Although 
in the opening words an ammeter is clearly mentioned 
towards the end of the paragraph the word “meter ” is 
emploved in such a manner as to suggest that the metering 
of the load in the ordinarily accepted sense will suffice, If 
such a meter may be used, the problem is simplified, because 
advantage can be taken of an ordinary standard instrument 
such as is made and supplied bv several of the well-known 


meter manufacturers. ‘This instrument is a single-phase 


watt-hour meter adapted for use on three-wire balanced or 
unbalanced circuits. One of the favoured constructions is 
of the induction motor type. It includes a shunt stator 
placed above and a series stator placed below a rotor disc. 


. The shunt stator carries a coil of many turns of fine wire 
and is connected across the outers. 


The series stator carries 
two coils of a few turns of heavy wire through which the load 
current passes, one coil being inserted in one outer and the 
Чһег coil in the other outer. The rotor disc rotates be- 
tween the poles of the aforesaid magnet and between the 
poles of a permanent magnet to supply the necessary braking 
reaction. The shunt coil is highly inductive and the mag- 
netic flux from the shunt stator is made to lag go° behind 
the line E.M.F. The series coils have very little inductance 
and the magnetic flux from the series stator is nearly in 
phase with the line current. 

The shunt and series magnetic fluxes produce a resultant 
rotating flux. 

This alternating magnetic flux produces eddy currents in 
the rotor disc. The interaction of the resultant rotating 
llux and the eddy currents in the rotor disc exerts a driving 
torque on the disc, causing it to rotate. 

Eddy currents are also produced in the rotating disc by 
the magnetic flux from the permanent magnet, and the 
Mteraction between these currents and this flux exerts 
a retarding torque on the disc. 

The retarding torque is proportional to the speed of 
rotation of the disc. ‘The driving torque is proportional to 
the watts passing through the meter. 


The driving and retarding torques must be equal when 
the speed is constant; therefore, neglecting friction and 
other sources of error, the speed is proportional to the watts 
passing through the meter. 

It follows that by emploving series coils in both outers 
a record is obtained metering the system with a single 
recording meter. An arrangement of the kind described 
above is suitable for use on a circuit up to 650 volts and 
carrying up to тоо amperes, If it is desired to measure 
higher currents, all that is necessary is to employ current 
transformers in the outer mains feeding the series coils 
of the meter in place of the direct connections from the 
outers to the series coils. 

If it be the fact that only an ammeter is required, then 
the simplest method to adopt would probably be to modify 
an ordinary single-phase recording ammeter by replacing or 
rather adding to the usual winding of the electromagnet 
a second winding exactly similar to the first and connecting 
one winding in one of the outers and the other winding in 
the other outer. ln this way current flowing through either 
side of the system would energise the coil, vary its solenoid 
action and so affect the recording pen, so that what is 
recorded on the chart is a combination of the effects at any 
instant due to the currents on both sides of the supply. 
This is not such an accurate method as the employment of 
a watt-hour meter of the type described above, which should 
be used if possible. к” 

No second award is made. 


FLEXIBLES. 


We note on the front cover of the General Catalogue 
(1922 edition) of Saxonia flexible wires, cables, cords, 
etc., a slogan: “There is a ‘ Saxonia ' flex for every 
purpose," and, on perusing the pages within, come to 
the conclusion that the statement is correct. Too much 
space would be necessary to refer to all the manufac- 
tures listed in concise detail, and in nearly all instances 
priced, but passing note should be made of * Saxovac," 
which is a rubber-sheathed flexible specially made for 
vacuum cleaner and portable apparatus use, asbestos 
braided flex for irons, cooking and heating apparatus, 
etc., "Home Office" type flex, bell and power lift 
cables, and motor-car flex in variety to meet the special 
arduous requirements for lighting, starting and 
ignition ; while among the more ordinary flexibles, both 
large and small, is “Saxonia Super "—a cable made to 
B.E.S.A. standard—and one labelled I. E. E. grade. 

Other manufactures of the Saxonia Electrical Wire 
Co., Ltd., whose head office is situated at Roan Works, 
Greenwich, S.E.10, include aerials for wireless in 
silcon bronze, plain or enamelled copper, etc., while 
quotations will be given “to any specification, sample 
or test,” the old-established factory being equipped 
with special up-to-date plant and machinery. 

Trade users of flexible should certainly apply to the 
company for this list, which contains also a very useful 
wine conversion table. 


The Physicist in Industry.—The third of the series of lectures 
being delivered under the auspices of the Inst. of Physics on 
“ Physics and the Physicist in Industry," will be given by Mr. 
C. C. Paterson on Wed., Oct. 18, at 6 p.m., at the I. E. E. Building. 
The subject will be the “ Physicist in Electrical Engineer- 
ing." Sir J. J. Thomson, O.M. (President), will take the Chair, 
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Bangor, Co. Down.— An electric lighting scheme is being put 
forward. 

Blackburn.— Messrs. Woof Cronshaw and Sons have obtained 
the contract (over £40,000) for the erection of the new Wesleyan 
Mission Hall. It will be replete with electrical appliances 
and will be completed by Oct., 1923. 


Trade with America.—We are informed that the American 
Board of Foreign Trade Inc., of 799, Broadway, New York, 
are opening an office for the benefit of British exporters at 37, 
Southampton Street, London, W.C.2, whence information can be 
obtained, free of cost, on the prospects of trade in the U.S.A. 


We understand that the Company represent over 7,000 leading . 


wholesale and importing American Houses. 


©“ Science Abstracts.’’—On the recommendation of the Com- 
mittee of Management of '' Science Abstracts," the Council of 
the I.E.E. have appointed Mr. W. R. Cooper, M.A., B.Sc., 
M.I.E.E., to be Editor of the publication in the place of the 
late Mr. I. H. Walter. It will be within the recollection of 
many that Mr. Cooper was acting Editor of '' Science Abstracts ” 
in the first year of its existence, 1898, and subsequently was 
Editor from 1899 to 1901. 


Inst. of Heating and Ventilating Engineers.—New and larger 
offices have been acquired at 38, Victoria St., S.W.1. The 
membership continues to increase, ard the sphere of its activities 
is extending. A number of Committees have been appointed, 
such as Research, Boiler Rating, District Heating, lan Stan- 
dardisation, etc. An interesting series of papers will be read 
during the coming session. The President for 1922-23, Mr. 
A. H. Barker, is also arranging fora series of lectures and informal 
discussions to be held. 


B Cycles.—Now that trade in the electrical industry is looking 
as if it were going to improve steadily, it is quite possible that 
some of our readers may be on the look out for cycles with which 


to go backwards and forwards to the business, which we all. 


hope will be coming along, and in this instance we can recommend 
the ' Captain " machines, which are now being placed on the 
market by Mr. Fitzpatrick, of Burnley, whose advertisement 
appears in another column. They represent excellent value and 
easy terms of payment. 


Change of Address.—From September 29 the address of the 
ofüce and works of Automatic and Electric Furnaces, Ltd., 
is Elecfurn Works, 173-5, Farringdon Road, London, E.C. 1, 
the nearest railway station being Farringdon Street on the 
Metropolitan Railway. The telephone number is Clerkenwell 
5234, and the telegraphic address '' Elecfurn, London." Besides 
the installation of a number of new machine tools to facilitate 
delivery of Wild-Barfield furnaces and electric muffles, demon- 
stration rooms will be provided for large and small furnaces, 
laboratory and industrial muffles and up-to-date quenching 
equipment for the best treatment of steel. 


Record Motor Ships.—Events of the past month appear to 
indicate a period of great activity in motor shipbuilding. 
According to '' The Motor Ship," seven important orders were 
placed for vessels of this class, one of them being for a боо ft. 
passenger liner, equipped with oil- -engines of 12,000 i.h.p. It 
is a noteworthy fact that more orders have lately been placed 
for motor ships than for steamers, but it is unfortunate that, 
apart from the passenger liner which will be built ou the Clyde, 
all the above vessels will be constructed abroad. It must be 
remembered that every new ship built in this country represents 
employment for installing electricians as well as orders for those 
who manufacture electrical apparatus. 


I.E.E. Students’ Premiums and Scholarships.—The Council of 
the I.E. E. have awarded the following Students’ Premiums, of 
the value of £10 each, to :—C. Dawson (Birmingham) for paper : 
“Testing of Materials used in Manufacture of Electrical 
Machinery." А. Tustin (Manchester) for paper: ‘‘ Hydro- 
electric Power Supply." J. С. Stewart (Glasgow) for paper: 
“ Electricity in Mines." J. A. Cooper (Birmingham) for paper: 
“ Long Distance Telephony." Н. S. Petch (London) for paper: 
'" Automatic and Semi-automatic Railway Signalling.” F. C. 
Lawrence (Manchester) for paper: ‘‘ The Engineer and Manu- 
facturing Cost.” A Salomons Scholarship (/50) has been 
awarded to A. Н. Maggs, of Bristol University; a David Hughes 
Scholarship (£40) to W. H. N. Hellier, of University College, 
Cardiff; and a Paul Scholarship (/50) to С.А.М ilck, of Finsbury 
Technical College, London. 


Financial.—The Directors of Trafford Park Estates, Ltd. 
recommend the payment of a dividend at the rate of 8 per сеп. 
per annum, and to carry forward a balance of over £107,000 


The Electro- Harmonic Seciety.—The first Smoking Concert of 
the season will be held in The Caxton Hall, Westminster, on 
Wednesday, 11th inst, at 8 p.m. The chair will be taken by 
Mr. Bernard M. Drake. 


Inst. of Production Engineers.—At the ann. gen. meeting 
to be held at the Royal Automobile Club, Pall Mall, S.W.1, on 
Friday, Oct. 20, at 7.30. for 8 p.m., Mr. Max R. Lawrence will 
deliver his Presidential Address. Non-members may secure 
tickets at 2s. 6d. each on application to the Hon. Sec., at 6, 
St. James's Square, Holland Park, W. тт, by the 1 sth inst. 
Light refreshments and music. 


Meetings.—The Junior Inst. of Engineers will meet on 6th 
inst. Paper: “ Engineering in Bacon Factories,” by W. A. 
Tookey, M.I.Mech.E. (Member) (Slides). Also on 13th mst. 
Paper: “ Artificial Ice Making," by E. C. West (Member 
(Slides); and on 2oth inst. Lecturette: ''Profits from Waste 
Products," by G. H. Ayres, A.M.I.Mech.E. (Member). All at 
39, Victoria Street, Westminster. 


Trade Notes, 


The Quasi-Arc Co., Ltd., have moved from Laurence Pountney 
Hill to larger premises at 15, Grosvenor Gdns., Victoria. S.W. 1, 


For charging wireless set accumulators on A.C., the Tungar 
battery charger will be found most useful. Apply to the British 
Thomson-Houston Co., Ltd. (77, Upper Thames St., E.C. 4), 
for folder L 245, giving particulars and prices. 


Lamps, bells and accessories, conduit and wiring supplie: 
are listed in a new catalogue issued by J. and G. Odhams, ci 
206-7, Upper Thames St. E.C.3. We understand that the 
firm carry a large stock of the goods listed and that they will 
be pleased to forward a copy of the list to readers applying 
with their trade card or heading. 


A leaflet from Bruce, Dawson and Co. (70, Finsbury Pav. 
E.C. 2) describes an electric fly killer. The apparatus 1s 
attached to the ordinary A.C. house lighting circuit. Two 
bare wires are wound round a piece of wood so that any insect 
settling on the wood temporarily shorts the.wires and is therefore 
immediately electrocuted, and falls into an aluminium con- 
tainer partly filled with water and paraffin. <A pleasant smelling 
liquid may be brushed on the wood as an insect attracter. 


Trade readers who have not the following lists are invited to 
apply to the Walsall Electrical Co., Ltd. (57, Bridge St., Walsall 
—Sect. B, dealing with switchboard and charging apparatus, 
including also hanging racks, interlocking magnets and charging 
racks for miners', police, and other portable lamps ; Sect. €, 
dealing with a wealth of first-class small electrical instruments 
for pocket use, motor cars, lighting and battery charging: 
Sect. M, dealing with switchboard and portable cell testors, 
insulation testing sets, resistance measures, medical meter, 
leakage indicators, cut-ins and cut-outs, etc. 
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CHECKING THE CONNECTIONS OF HIGH 


VOLTAGE THREE-PHASE METERS. 

Wherever high voltage three-phase meters are em- 
ployed there is considerable risk of errors in connection 
due to the multiplicity of terminals and the use of 
instrument transformers. However carefully the leads 
be run, there is always the possibility of errors in the 
internal connections of the transformers or meters. Any 
possible incorrect connection (except, of course, those 
which will not permit the meter to run or which cause 
it to run in reverse direction) causes the meter to 
indicate accurately at one particular value of power 
factor. In some cases the meter reading is fairly 
accurate over an appreciable range of power factor, 
although the connections are wrong: this naturally 
increases the risk of overlooking the wrong connection, 
with the result that very serious errors arise in the 
energy recorded at other values of power factor. 

Various methods have been devised for the checking 
of three-phase meter connections, but these methods 
generally involve the use of some special apparatus, 
and possibly the reference to special tables. We have, 
therefore, pleasure in directing the attention of our 
readers to a series of tests devised by M. F. 
Scoumanne, and described by him in the Revue 
Générale de l' Electricité. These tests are of an empirical 
nature, but they are based upon practical experience in 
a great variety of installations, and it is claimed that 
they are sufficient for all practical purposes. It must 
be emphasised that the tests must be used in the order 
given, and for complete security it is necessary to 
apply all the tests. No one of these tests is alone a 
sufficient safeguard, but any meter which passes the 
four tests may be taken to be connected rightly. If 
it is incorrectly connected, this fact is indicated, but 
no clue is given as to the nature or the location of the 
incorrect connection. 

(т) The first test is to measure, by the meter, the 
power absorbed on light load by the main transformer 
or transformers. This power is, of course, at very low 
power factor, and, with a few exceptions, any incorrect 
connection in thc meter will result in the power 
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| recorded being very much greater than the true value. 
| The latter is known within fairly close limits, 


hence, 
if the meter indicates an excessive light-load power 
consumption, it may safely be assumed that the meter 
If the meter does not 
indicate excessive power there is still a possibility of 
one of three incorrect connections, but these are 
detected by the later tests. The author states that if 
the power consumption of the transformer on light- 
load (as measured by the meter) exceeds 3 or 4 per 
cent. of the rated power in the case of transformers up 
to 30 kva., 2 or 3 per cent. in the case of transformers 
from 30 to 100 kva., or 1 to 14 per cent. in the case 
of larger transformers, the meter corrections are 
incorrect. 


(2) The second test consists in noting the behaviour 
of the meter as the load on the main transformers 1s 
gradually increased (non-inductive load should be used 
if possible). With the meter correctly connected, the 
speed of the meter element will, of course, increase 
steadily as the additional load is added, the power 
factor being raised at the same time. If, however, the 
meter connections are not correct, the meter speed— 
which is excessively high at very low power factors 
(corresponding to light load operation of the trans- 
formers)—becomes equal to the correct speed at some 
particular (higher) value of power factor and then 
becomes less than the correct value, and sometimes 
may be reversed. If, therefore, during this test the 
meter speed decreases, if the meter stops, or if the 
meter runs in the reverse direction, it may be stated 
definitely that the connections are incorrect. 

These two tests eliminate all possible incorrect con- 
nections,* except one, which may generally be detected 
by the two remaining tests. These аге : —(3) With the 
transformer on light load, determine the number of 
seconds occupied by the meter in making any con- 
venient number of revolutions. Then disconnect the 
current lead of the "negative " element of the meter 
(í.e., that element disconnection of which causes the 
meter to accelerate), and note the time taken for 
the same number of revolutions as before. The 
quotient of the second time by the first should 
be less than 0.6 if the meter is correctly con- 
nected. If the quotient is very near to о.б, it 
is necessary to apply the fourth test, viz.: (4) 
The transformer being on light load, disconnect the 
current leads of the “negative” element and note the 
time for any convenient number of meter revolutions. 
Then reconnect the current leads, after crossing them 
so as to reverse the polarity. Again time the same 
number of revolutions, and the quotient of the two 
times observed will be less than o.71 if the meter is 
connected correctly. It must not be forgotten that the 
current coil connection must be restored to the original 
polarity on completing this test. 

The erroneous connection which it is the aim of the 
third and fourth tests to detect cannot exist if the 
common terminal of the pressure coils of the meter be 
connected to that phase in which there is no current 
transformer. 

The procedure outlined above appears to be simple 


* Excepting, of course, those which cause the meter mih 
to run backwards, or else do not permit it to run at all; 
cither of these events the error cannot escape detection. 
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and sufficient for all ordinary needs, and we should be 
pleased to hear from any reader who has occasion to 
test the method. It is hardly necessary to add that 
all the usual precautions taken when working with high- 
tension circuits must be observed when following the 
above procedure. 


THE TELETYPE. 


A REMARKABLE NEW PRINTING TELEGRAPH. 


(Concluded from page 536.) 

Normally the seekers, not being able to tip forward 
on account of one or more of their toes not being over 
a notch, hold back the seeker trip lever. If the seekers 
all tip forward into notches in the edges of the com- 
biner wheel plates, then the seeker trip lever will no 
longer be supported by the seekers, and it will move 
forward under the tension of the trip lever spring, and 
the horizontal extension will strike the upper part of 
the trip pawl which retains the print arm mechanism 
in its place. The trip pawl being struck, the print arm 


^ 
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Fic. 8.— PRINTING MECHANISM. 


will be liberated, and it will rise under the tension of 
its spring and cause the print roll to press the paper 
tape against the revolving typewheel, thus printing a 
character on the tape, as shown in Fig. 8. The 
ratchet wheel guides and controls this printing action, 
which also serves to feed the paper tape forward to the 
position for printing the next letter. The remaining 
operation is to restore the print arm to the reset posi- 
tion by means of a reset roller on the ratchet wheel. 
This roller strikes the reset lever, which throws the 
print arm back to the reset position ready for the next 
letter. This resetting takes place at the blank poini 
on the ratchet wheel and typewheel, which will be scen 
on inspection of Fig. 8. 

This is the complete chain of operations involved in 
the recording and printing of a signal. It is a sur- 
prisingly complicated network of motions, and yet it 
works exceedingly well, and, being purely mechanical, 
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there is little or no tendency to get out of order. The: 
are no electric contacts to get dirty. 

There are some other devices not directly connected 
with the train of mechanisms just described. There :: 
an ink-roller for inking the typewheel (see Fig. 1). 
There is also a special operating clutch. The Teleiype, 
unlike the Hughes and Baudot, which run continuousls 
(and therefore involve synchronism), is a "start-stop ^ 
printer. There is therefore no synchronism in th: 
Teletype, but a starting and stopping clutch takes its 
place. This is a most ingenious mechanism for 
coupling.the typewheel shaft of the printer to the 
motor driving spindle for the period of one revolut:on 
of the typewheel. There is also provision for shifting 
the typewheel slightly back or forward to print letters 
or figures. This is in all essential respects identical 
with the mechanism employed for the same purpose in 
the Baudot and Hughes printers. | 

The Teletype signals at station А pass through the 
signal magnet, shown in Fig. 4, of the printer at 
station A, and then over the telegraph line to the 
signal magnet of the Teletype at station B. The 
signals are thus recorded in type on the tape at both 
the sending апа receiving stations. This “home 
record " arrangement is not in all cases necessary, and 
the British P.O. is working the Teletypes on a duplex 
balanced line and without a home record. Of course, 
each keyboard Teletype can send or receive, but 
receiving Teletypes without the keyboard are also em- 
ployed in certain cases, and keyboard transmitters 
without the printer are used in some other cases. 

The Teletype has been operated successfully on a line 
between New York and Chicago (1,000 miles). For 
such long lines, of course, it is necessary to operate 
the Teletype at station A and station B by means of 
polarised line relays and alternating or “double current" 
in the telegraph line. In such cases the Teletype is 
put in a local circuit operating on, or being operated 
by, the polarised relay. Гог moderate distances the 
Teletype will work satisfactorily direct in the telegraph 
line, about бо milli-amperes of current being required. 
The motor is 1-4oth horse-power. 

Experience of more than a year under severe trafie 
conditions has proved that the Teletype is remarkably 
robust, like its parents the Hughes and Baudot, and 
requires but little maintenance attention. Ву using 
copying ink on the typewheel ink-roll, as many as six 
good copies of messages may be made in a wet-press 
roller copier. 

When secrecy of communication 1s required, as in 
the case of wireless working, a fair degree of secrecy 
exists in consequence of the employment of the five- 
unit alphabet. When greater secrecy is wanted, this 
can be readily obtained by changing the speed and the 
code. The speed of the motor can be set for any 
rate from, say, 20 to 45 words a min. Interception of 
the Teletype messages would be extremely difficult 
without the use of a Teletype to interpret them ; and, 
if an intercepter used a Teletype, he would have to 
set it to the right speed—a difficult ask, and practically 
impossible if the sending and receiving Teletype speeds 
are altered from time to time. Even if the interceptor 
gets the speed right, he will still find that the code is 
wrong, because the arrangement of the five-code or 
selector bars under the Teletype can be changed so as 
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to give a vast number of possible combinations. Inter- 
changing the five bars will give 120 permutations, of 
which about бо are uscful; and reversing the selector 
bars end for end, combined with the бо permutations 
already mentioned, will give an immense range of 
secret codes. For each a different tvpewheel will be 
required. If—say, in time of war—still greater 
secrecy 15 necessary, two or three Teletypes, each with 
a different speed, different code and different type- 
wheel, would be provided at cach station, and 
messages would be scat on each Teletype switched in 
successively at statioa А and station B. 


ADVERTISING MAZDA LAMPS. 


— 


Electrical contractors and dealers will be interested 
in the illustrated booklet issued by the British 
Thomson-Houston Co., Ltd., to explain their Mazda 
lamp advertising scheme for the season Just. com- 
тепсей. Advertising in the daily Press is supple- 
mented by advertising in local papers, in trade and 
industrial journals. Attractive over-printed literature 
is avallable, as are show and counter cards; while 
window displays and outside signs are available for 
those who apply in time. Electric light. consumers, 
оо, are to be circularised on behalf of Mazda. 


REDUCTION IN WIREMEN'S WAGES. 


А 5 per cent. reduction in wages on the April, 1921, 
rates, as agreed at the national conference of the 
National. Federated Elec. Assoc. and the E.T.U. at 
York, on July 27, comes into force on the first pay day 
after the Sth inst. The total reduction on the 1921 
rates is now 27 per cent., the rates being: Grades A, 
B, C and D, is. 10d., 15. 7jd., 1s. 61d. and 15. 41d. 
respectively. A further 5 per cent. reduction is due 
to come into effect on the second pay day in December. 


THE REPUTABLE ELECTRICAL CONTRACTOR. 


The October issue of the Electrical Contractor is 
called a special development number. Its pages, how- 
cver, are not devoted to any grandiose scheme for 
encouraging the more general use of electricity, but 
to an appeal to eligible contractors to join the Electrical 
Contractors’ Asscciation, so that its objects may be 
more readily attained and healthy business stimulated. 
To this end the issue contains, amongst other items, 
a series of telling letters under the heading “Why I 
believe in the E.C.A,” a brief history of the Associa- 
tion, and notes on the activities of the E.C.A. and its 
allied associations, the N. E.C. T. A., Ltd., and the 
National Federated Elec. Assoc. These associations 
are not working solely for their own benefit, but for 
the good of the electrical industry as a whole, as well 
as for the good of the public; and, as only the most 
reputable frms can obtain membership, it follows that 
to be a member gives a firm added standing. Theresults 
obtained by the E.C.A. to date are considerable, and, 
if the remaining firms standing aloof would come in, 
greater results should be attainable in the near future. 
We commend the issue in question to every electrical 
contractor. 
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LOCAL ELECTRICAL ENHIBITIONS. 

Supply undertakings or contractors proposing to 
hold electrical exhibitions are requested to notify the 
British Electrical Development Association before 
Pxing the date of the exhibition. 

During the past few months valuable propaganda by 
means of local exhibitions have been carried out. 

Where the promoters may desire to borrow 
apparatus or obtain displays from manufacturers, it 
is very essential, in their own interest, that the earliest 
notice should be piven, and so far as possible date of 
the display fixed, in conjunction with other and similar 
bookings, in order to avoid overlapping, which some- 
times prevents manufacturers from assisting and sup- 
porting these exhibitions to the full extent which they 
would desire. 


HARVESTING BY ELECTRICITY. 


This year, harvesting at Greater Felcourt Farm, East 
Grinstead, has been carried. out in a novel manner by 
aid of electricity. A tractor, equipped with a dynamo, 
was arranged to haul a reaper of the usual pattern, 
but having an electric motor fitted to operate the 
cutting knives and binding mechanism. Usually a 
reaper is worked by the friction of one of its wheels 
on the ground. It will be appreciated that, if the 
ground is soft or if the reaping machine is not drawn 
along quicklv enough, the knives do not cut properly. 
In the electrically operated machine these troubles do 
not arise, for by the aid of a controller, something like 
that worked by the motorman on a tramcar, the farm 
labourer seated on his reaper can run the knives and 
other parts of the mechanism at any speed that he finds 
most suitable. A reaper, when electrically equipped, 
will cut one-third more acres in a day, and in this lies 
the importance of equipping it electrically. The great 
secret of a good harvest being in getting the corn 
home quickly directly the correct time has arrived, the 
value of a зо per cent. greater cut per diem is obvious. 
Incidentally the electrically operated reaping machine 
cuts the straw closer to the ground, so that the length 
of straw cut is a maximum. This is due to the knives 
running at the proper speed, as, when they do not, 
the straw is bent over, and finally cut higher up than 
it should be. 

Thus another agrricultural success has been achieved 
by Mr. К. Borlase Matthews at his all-electric farm; 
tor it is only a few weeks ago that it was announced 
that hay had been “made” or "cured " (i.e., not that 
grass had been merely "dried ") in large ricks on this 
farm. 

The following technical details of the equipment mav 
be of interest to the farmer or the engineer interested 
in electro-farming :— 

The motor is rated at 2 h.p. and its speed is variable 
between 1,000 r.p.m. and 1,600 r.p.m., a suitable com- 
bined starter and speed regulator being used. After 
being electrically equipped as above, the ordinary 
reaper will cut 22 acres per day, instead of 16 acres, 
which is its usual maximum. Although a good deal 
of experimental work was required to bring the present 
equipment to success, it is now possible to fit it to 
existing reaping and binding machines at very little 
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expense. On large farms the saving in time and the 
gain due to speedy working during intermittent spells 
of fine weather will repay the cost in one season. 
When the crop is to be dried and cured in stacks (by 
Mr. Borlase Matthews’ recently described system for 


hay-making) rapid cutting is desirable to keep pace 


with the stack-building. 


POWER FACTOR. 


We have been endeavouring for some time to impress 
on our readers the importance of running A.C. machinery 
at high power factor, but owing to the difficulty of 
explaining the mystery of power factor, so to speak, in 
simple language, there may still be some to whom the 
following notes from an esteemed contributor may 
prove of the greatest value. 

The user of electricity in the “alternating " form 
will, particularly if employing it on a large scale for 
power or heating work, need some appreciation of the 
. meaning of ' power factor." 

In the electric motor, and certain other appliances 
the ebb and flow of an alternating current mcets with 
an opposition beyond that due to the ordinary electrical 
resistance of the wires or conductors. 

This opposition tends to retard the growth of each 
wave of clectricity, making it lag a little behind the 
pressure wave producing it, the result of this is that 
at any particular instant the actual power in the circuit 
is something less than the values of current flow and 
pressure would be expected to produce, the current 
being “ out of step ’’ with the pressure. 

The importance of this lies only with the capacity 
of the machines, motors and cables; they have to be a 
little larger, i.e., cost more, to accommodate the ebb 
and flow of that portion of the electric wave which is out 
of step, idle, or unable to do effective work; on the 
other hand this idle flow docs not operate the electricity 
meter or cause the consumption of any fucl at the 
generating station, it costs nothing and effects nothing, 
but does take up room in the conductors, i.e., increases 
the necessary expenditure on them. 

The conception of “ low power factor ” or “ lagging 
energy ” may become easier if we regard it as a sort of 
innocent adulteration of the electricity, as for instance 
with gas, which may contain a large percentage of 
" jnerts," that is to say, gases which will not burn 
but take up room and require larger pipes accordingly. 


When buying the gas on a calorific basis we pay no 
more on account of these “ inerts,” although they may 
oblige us to use bigger pipes and different burners. 


Another and perhaps better mental conception of this 
idle electricity passing to and fro through the circuit, 
costing nothing and doing nothing, but calling for a 
larger circuit, may be formed by considering the case 
of a man whecling carth in a barrow, ora truck conveying 
coal from one point to another. The idle currents of 
electricity are analogous to the earth or coal which 
remains sticking to the sides of the barrow or truck, 
that is to say, it never reallv gets delivered or does any 
good, but travels to and fro continuously and reduces 
the capacity of the barrow or truck for useful carth or 
coal delivery. 


«c 
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THE DEVELOPMENT OF SMALL WATER 
POWERS. 


Bv JAMES TYLER. 


It is too often assumed that little if anything can te 
done with the majority of our small, even diminutive, 
water powers, particularly outside Scotland and Wales. 
This is a great mistake. 

With a little persuasion, and, above all, careful 
handling, many owners of small water powers could 
be induced first to convert their mills to electric driving 
and then to modernise their water wheels. Some will 
take up the whole project at one step, and are con- 
paratively easy to deal with. 

It is, however, with the man who has little spare 
capital, or who is distrustful of new ideas, that the 
difhculty comes, and he should be approached and 
handled, not from the view of a complete and 
immediate conversion, but with the idea of doing awav 
with his inefficient shafting, getting a greater speed 
and more even working on his machinery, a greater 
output, and at the same time a much better light. 

This latter point has much to recommend it in small 
mills up country, as in such places the proprietor and 
his sons will often work long hours to get, say, rushes 
at Christmas or other similar times through, an4 
would welcome the benefit of a really vood and trouble- 
free light. 

The best method of handling such matters is to start 
with the leading concern first and persuade them to 
make as complete a change over as possible. Point out 
that if a modern turbine be substituted for their present 
wheel, the power developed may be doubled. Then 
point out where to abolish awkward belting and 
shafting by using clectrical power, and that the same 
dynamo which generates his power will also give him 
an excellent light, with no trouble for lamp trimming, 
storage of inflammable oil, or of danger due to lighted 

matches, overturned lamps, or trouble with acetylene 
generators and pipe systems. 

Great pains should be taken to make the lightinz 
reliable in every way, and, above all, safe, Оп that 
account it will usually be best to put down a low 
voltage installation, working at то volts direct 
current; the mill premises are not widely scattered. 
and, ov er and above all, it will be possible for a man 
to receive a shock whilst standing near to the dam; if 
he has wet feet at the time of receivine a shock of 

20 volts it will prove very nasty and mav even turn 
out to be positively dangerous ; whilst the lower voltage 
has not anything like the same power to be nasty. It 
is also better to work with one lead definitely earthed 
in such a building. 

Take the dynamo drive from a second motion 
shaft after the main shaft, and sce to it that on both 
the second motion shaft and the dvnamo itself there 
are good flywheel pulleys. If possible, use a rope 
drive, as nc drive will do so much to smooth out 
irregularities in the main drive, and in such an installa- 
tion this is of great importance. 

If a belt drive must be used, then have an endless 
belt made and sewn to the exact size required; this cests 

rather more than a cheap and nastily jointed up belt, 
but on such jobs it is of the highest importance to 
give first, satisfactory lighting, and secondly, freedom 
from trouble due to flats develi ping on the commutator 
and sparking at the brushes. 


yo 
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When such a plant has been installed for 12 months 
the owner will realise that first-class electrical 
machinery requires very little attention, will appreciate 
the supenor lighting, and will be in a mood to listen 
to the idea of running a small motor or two in an out- 
lying corner from the dynamo; if this is arranged to 
be coupled up for working when al] the lights are not 
required, another step in getting the millowners to 
consider a complete scheme will have been gained; 
they will be impressed with the flexibility of the 
electrical method and will be in the mood to listen to 
the idea of a more complete scheme, including the 
replacement of the old wheel by an up-to-date water 
turbine. 

In the matter of the water turbine, consult makers 
of water power plant in our own country and work 
together with them to secure success. Such firms will 
always agree to reserve for the contractor his legitimate 
commission, and will be very pleased indeed to help 
him through with any such project. 


One point about these plants is that the millowner 
does not often come into the nearest larve town, and 
when he does he will not bother about going to the 
electrical manufacturers or wholesale house and attempt 
to buy his fittings and lamps at trade prices. Thus, 
the contractor does not have to make a sacrifice of a 
good portion of his legitimate profit on such jobs, but 
can see his way to recoup himself after putting in a 
first-class plant at a reasonable price. 

In many instances the work of running lines to the 
owner's house will follow, and this again may give 
scope for further work in the lighting of the village 
itself. On this point, if the contractor is wise, he will 
call in the advice of an independent engineer who has 
specialised in small town and village electrical schemes, 
as there are a considerable number of pitfalls to be 
avoided, particularly in the laying out of the capital and 
iu the manner of raising it. ‘The mischief is that such 
small public schemes tacked on to a mill supply seem 
so easy and so sure of success, as indeed they are if 
properly handled. The writer has seen several good 
schemes handicapped beyond the possibility of success 
by the errors mentioned. If the possibility of such 
work is in view, then the higher voltage of 220 would 
have to be installed at the mill. 


Some of the larger country mills can find work for 
20, 30, or even go kw. plants, whilst even the smallest 
will need 3 or 4 kw. and its wiring ; and they all bring 
into the reliable and straighforward firm the regular 
trade in renewals and extensions. 


Where the mill is not more than a mile or two from 
an alternating public supply, then the mill itself should 
be equipped on the three-phase system at a voltage of 
110/115 inside the mill; the reason for this advice is 
that when the mill extends it may not be possible to 
obtain further power from the existing water, and it 
then becomes worth while to treat with the public 
supply authority for an e.h.t. supply into the mill trans- 
former chamber. 


The fact of the mill possessing a good supply of its 
cwn, and a knowledge of the cost at which power can 
be generated, would do much to enable the millowner 
to keep down the price asked for a supply from the 
public mains; and in all such cases the contractor 
should work out for him, or if he has not time or staff 
to do it, have worked out, the capital cost of putting 
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in oil-driven plant for the extensions, the cost of the 
e.h.t. line and transformer and switchgear, and then 
compare the different schemes on net running’ cost for 
his client. 

To a contracting firm working on such lines, and who 
look after their clients, the reward would be certain 
and increasing year by year. 

Such small powers aggregate to considerable turn- 
overs, and best of all they are each small and so carry 
a rather better margin than large contracts оп which 
there is very keen competition, and prices cut to the 
bone. 

With regard to the civil engineering. work to be 
done, this should be left to the constructors of the 
water turbine to estimate for and work to; often by 
a little contriving in the matter of pipe-lines and runs 
much capital, at the cost of a little efficiency, сап be 
saved. 

The field is certainly there to be worked ; it can be 
approached best by means of a lighting project, and 
in these lean times it is well worth cultivating. 


Correspondence. 


RE THE ELECTRICAL CONTRACTORS' 
ASSOCIATION. 
To the Editor of ELECTRICITY. 


DraR Sir,—An interesting proposition brought before 
the London Section of the Electrical Contractors? 
Association consists of a scheme of de-centralisation. 

Londen is so large as comparcd with provincia] 
centres that it is felt that one central committee and 
meeting place is hardly sufficient adequately to meet 
the need of the many members who have their. places 
of business beyond the three-mile radius. In fact, it 
is found exceedingly difficult to get members outside 
this radius to attend the London meetings. 

The scheme proposes to set up a number of sub- 
branches in the principal suburbs, each with its 
secretary and local organisation; the central organisa- 
tion remaining, and members retaining the right to 
attend the central meetings. Each of the proposed 
sub-branches would have the right of nominating a 
delegate or delepates to the central committee. 

The Electrical Contractors’ Association (Inc.), 
HowarD MarryatT, President. 
28, Hatton Garden, E.C.1, 


October 9, 1922. 


AFRICAN ELECTRICITY 


SOUTH ACT. 

H.M. Trade Commissioner at Cape Town has for- 
warded the text of an Act to provide for the supply and 
control of electricity and for other purposes incidental 
thereto. | 

The Act, which is cited for all purposes ав the 
Electricity Act, 1922 (Act No. 42 of 1922), came into 
cperation on September 1, as announced by the 
Governor-General by proclamation in the '' Gazette "' 
of August 27. | 

United Kingdom -firms interested may consult the 
text in question on application to the Department of 
Overseas Trade, 35, Old Queen Street, London, 
S.W.r. 
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Have you had copies of 

our handsome new 

brochure and booklets? 

We will send them with 

pleasure if you mention 
this journal. 


A Private Residence. 
The Lighting and Heating installation for this 
house was carried out on the HENLEY Wiring 
System by Messrs, Malcom & Allen Ltd., 499, 
Eglinton Street, Glasgow, 


[* will pay you as an Electrical Contractor to give earnest consideration to this well-tried system—the first of 
its class. 

We spent some years of time and much money on investigation and experiment before we introduced it in 1011. 
Since then it has been used in thousands of buildings with complete satisfaction. It has broken down old-time 
prejudice and has made a great name. The experience we have gained and embodied in the System cannot Бе 
a similated by an imitator. To reach the standard of The Henley Wiring System he must hive similar experience. 
Thus you will be wise to use the System which has proved it:elf in buildings of every conceivable kind. 


W. T. HENLEY'S TELEGRAPH WORKS Co, Ltd., Blomfield St., London, E.C 2. 


MOTORS, A.C. & D.C. 
DYNAMOS. 
MOTOR GENERATORS. 


HIGGS 


A TRUE ш этн с = ога METER HEAD OFFICE —¢ A WORKS :— 
500 VOLT GENERATOR ew  —— 
кы онон ша BRANCHES. 

H : 100 Megohms ai ке 265, STRAN D, ONDON, W.C.2. 
THE | (CITY 5956.) 
Record Electrical Co, Ltd. 9, YORK ST., MANCHESTER. 
INSTRUMENT MAKERS. (CITY 3713.) 
BROADHEATH, MANCHESTER, 84, ALBION STREET, LEEDS. 


Phone—Altrincham 164. Grams- Infusion, Altrincham. 


(22762.) 
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TO OUR READERS. 


ELECTRICITY is published every Friday, and, if ordered, is on sale аб 
ораса парову жод peas P ana Newsagents on that day. 
a very large sale throughout the United Kingdom, as well as in 

the British Colonies and Abroad. 


Questions to which an answer is required must be accompanied by а 
144. stamp forreply. When considered of sufficient interest, the answer 
will probably appear in the paper. 


New advertisements for the displayed columns and alterations to 
existing ones must reach the publishing office not later than the first 
post Tuesday morning, in order to be in time for the issue of the following 
Friday. "This important. Hate quoted on application. Sub- 
scription : 135. a year, 6s. 6d. half-year, 3s. 3d. а quarter in advance, 
postage prepaid in the United Kingdom and abroad. 


All remittances payable to the Publishers, S. RENTELL AND Co. 
KIDS 658, Maiden Lane, London, W.C.2. Telephone, No. 2460 
T * 


Current Topics. 


The most interesting event of the past weck was 
undoubtedly the first Ail-British Wireless Exhibition 
and Convention, held at the Royal 
Broadcasting. Horticultural Hall, and visited 
during the week it remained open 
by some 25,000 people from all over the country. 
Fifty-twa firms, well-known as manufacturers of wire- 
less apparatus and accessories, were exhibiting, and 
the public were afforded an excellent opportunity of 
Judging for themselves how well their requirements 
will be met when broadcasting actually commences. It 
is rather unfortunate that the very protracted 
negotiations in connection with the formation and 
getting into active operation of the main broadcasting 
companies had not been brought to a head before 
the Exhibition actually opened, but according to Sir 
Henry Norman's opening speech there will not be 
much further delay, and meanwhile manufacturers are 
in a position to supply all that is necessary to enable 
the public to listen-in. 


During the Exhibition wireless concerts were broad- 
casted daily, at intervals, from Marconi House, and 
were rendered audible throughout the hall by loud- 
speaking receivers, erected on a demonstration stand 
In а central position. A number of well-known artistes 
rendered selections, which were enjoyed by large 
crowds present. Due to the short distance involved 
and the considerable degree of amplification (10 valves) 
employed to obtain audibility over a sufficient area, 
there was a gcod deal of distortion evident in some of 
the items broadcasted, and this was the more 
unfortunate in that it conveyed a totally wrong impres- 
sion of the possibilities of broadcasted music to those 
who had had no previous experience of hearing music 
by wireless. On another similar occasion, it would 
probably be better policy to set aside a smaller enclosed 
space or minor concert hall for these demonstrations, 
apart from the main building. 


Given these conditions there would be less external 
disturbance, and no necessity for so high a degree of 
amplification, which naturally detracts from the natural 
characteristics and tone of the original music. I heard 
many adverse criticisms of the Exhibition demonstra- 
tions, and I think the interested parties would be well 
advised to modify their arrangements on the lines 
suggested at any future Exhibition held for the purpose 
of introducing the new form of recreation to the public. 
Broadcasted music, both vocal and instrumental, is 
closely allied to gramophone reproduction, but, unhke 


this familiar instrument, is capable of rendition with 
a far closer approximation to natural tone and free- 
dom from mechanical vibration and scratch. 


As regards apparatus, all tastes would appear to have 
been catered for, and apparatus ranging from modest 
crystal sets to claborate pieces of furniture, totally 
enclosing from view the most elaborate valve receiving 
sets, were on view at the various stands. At this stage 
it is difficult ta gauge the public taste, but I rather 
incline to the opinion that the demand at the outset 
will be for the cheaper form of valve set, which makes 
no pretensions to matching existing furniture, but is 
a simple, plain, polished cabinet, capable of standing 
on an ordinary table, and has a front panel on which 
the necessary controls are mounted. The simpler the 
controls the better, and in this connection one very 
excellently designed and finished set, embodying five 
valves, had only four knurled knots for the necessary 
adjustments, and should enable its possessor to range 
the entire British broadcasting area, be he so minded, 
with a minimum of effort or preliminary tuition. 


The same set is also designed on the "unit" or 
sectional bookcase principle, so that the man of limited 
means can start off with a low-priced crystal detector 
unit, and, as his ambitions grow, add valve detector, 
high and low frequency, amplifier units, until he 
finally acquires a complete five-valve set with simplified 
controls, comparable to the one above referred to, but 
purchased, as it were, on the instalment plan. 


There was singularly little interest displayed in 
crystal sets per se, and this is most surprising 
when one considers that, so far as London and the 
other areas immediately surrounding the broadcasting 
centres are concerned, the well-designed crystal set 
will do all that is necessary in the way of picking up 
broadcasted music and speech within a radius of 20 
to 23 miles, and give far better and clearer reproduc- 
tion than a valve set, always presuming that the user 
is satisfied. with individual listening-in and does not 
require to use a loud speaker. There is no distortion 
with a crystal set, and one can derive greater enjoy- 
ment than bv listening to a highly amplified reprod.c- 
tion without the small inconvenience of wearing a 
headgear set. 


There was a great amount of interest displayed in 
loud speakers, and it was rather unfortunate that no 
facilities were available on the Exhibition premises for 
making actual comparisons of certain popular types of 
apparatus. Considerable progress has been made in 
the evolution of loud-speaking receivers, and there was 
at least one type exhibited which would have surprised 
the discriminating judge had it been possible to 
demonstrate during the run of the Exhibition. 


In the matter of educating the lay mind, the Exhibi- 
tion has no doubt served a very useful purpose. Many 
visitors approached the courteous stall attendants with 
a frank admission that they knew nothing whatever 
about wireless, and followed with a request for infor- 
mation and advice as to the best set in which to invest 
and what might confidently be expected from it by way 
of performance. It is only fair to the various trade 
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representatives exhibiting to state that, in every instance 
where I had an opportunity of overhearing the ensuing 
discourse, a very clear and comprehensive explanation 
was given, and no attempt was made to mislead the 
public into purchasing apparatus ill-adapted to its 
requirements, whether real or imagined. 


Following the close of this highly successful initia- 
éon of the public into the possibilities of “listening-in,” 
# only remains for the broadcasting companies to get 
ahead with the completion of their plans. Let real 
broadcasting commence, the earlier the better, and we 
shall soon find it as popular in this country as it 
already is in the States. It will give a much-needed 
allip to certain branches of the electrical trade, and 
And yet another to the many adaptations of science 
to the entertainment, instruction апа pleasure of the 
community. I venture to predict that the next All- 
British Wireless Exhibition, which it is proposed te 
hold a year hence, will require rather more accom- 
modation than is available at the Horticultural Hall, 
and will reflect. great strides in this fascinating 
pastime. ELEKTRON. 


PHANTOM CIRCUIT SERVICE. * 


By C. J. LARSEN. 


— 


shere is something more or Jess mysterious in the 
application of the phantom principle which inspires our 
cfforts along scientific lines for further research. 

To be able to carry two simultaneous conversations 
aver the same wires has been the source of considerable 
wonderment. According to historical records the idea 
was conceived and tried out in the early 8o's. The 
present-day principle of the phantom is mentioned in 
patent paper issued to T. R. Rosborough in 1885 and to 
J. J. Carty in 1886. 

Prior to this period, foreign records show that the 
.rinciple was tried out in England by C. F. Varley 
in 1870. 

The advantages to be gained by the use of phantom 
circuits are so obvious that it is hardly worth while to 
dwell very long on this phase of the subject, especially 
when you consider the cost of providing actual toll cir- 
cuits versus obtaining these facilities by the use of a 
few repeating coils and the slight amcunt of work in- 
volved in providing the required phantom transposition. 

In regard to the grade of service that will be obtained 
from a phantom circuit, it can be truthfully stated that 
st is a function of the care in maintenance and intelli- 
«ence that was applied in the selection of repeating 
coils, layout of phantom transpositions and in the ful- 
filment of the various factors of construction. work 
when the line was originally built, and the additional 
work required on account of the application of the 
phantom. 


It is obvious that if the toll circuits are noisy а 


* paper read before Kansas Ind. Telephone Assoc. 
from Telephony (New York). 


and “ presto, change !" a third circuit created, has been 
the stumbling block and condemnation of the phantom 
application. 

While I do not favour any short cuts in the wa 
of preparing the physical toll circuits for phantom 
operation that will, in the final analysis, interfere with 
the results to the service to be rendered, I want to 
point out that it is desirable to mix sound judgment in 
a generous proportion with engineering theory. 

If this is not done, there is very apt to be a waste 
of money. For instance, the length of the particular 
toll lines, condition of exposure, and class of service 
are all factors that must be considered before th 
economic answer is available. 

| regret that I do not have any “ready to serve” 
answers or recommendations that will cover all cases. 
My personal experience has been that '* stock ” infor- 
mation is of little value in the broad sense covering this 
question. The subject becomes further involved and 
complex, due to the opinion of the particular in- 
dividual. 

For instance, I have known of phantom circuits 
from то to 30 miles in length that did not have a pkan- 
tom transposition provided, and fairly satisfactory 
results were obtained, due in a large measure to the 
fact that the line was not exposed to outside inter- 
ference, and also that the line had been properly trans 
posed at the time it was built. While under severe 
conditions, it was not entirely cross-talk proof, the 
operating head could see no reason for the expense of 
cutting in the phantom transposition under thee 
conditions. 

I have also known of other instances where the con- 
dition was not favourable to this short-cut method. 
In the end the phantom was discontinued, due to cross- 
talk and other inductive disturbances, and the principle 
wrongly condemned. 


To what extent expenditure in the way of preparatory 
work for phantom circuits in the way of transposi- 
tions is warranted can only be determined when all 
the facts of the particular case are available. Ве as 
liberal as you can. The chances are that you will be 
repaid in toll line earnings with a fair return on vour 
investment for every dollar you spend on cleaning up 
bad line conditions. 

The laws governing the theoretical side of the phan- 
tom application are complex. The phantom is tapped 
from a mid-point in the repeating coil. The current 
from the phantom, therefore, flows through each one- 
fourth of the windings to the line wires. As it flows 
in opposite direction through these windings, the m- 
ductive effect is neutralised. Оп the other hand, the 
voice current from the side circuits will enter the 
primary or switchboard side of the repeating cols, 
and will be inductively reproduced in the secondary 
windings of the repeating coil, and by this means tran» 
mitted to the line without inducing any disturbances 
on the phantom circuit. 

Another way of explaining this phenomena is to com- 
pare phantom circuit operation with the principle of the 
Wheatstone bridge. Consider the two sides of the 
toll line as associated repeating coil equipment in both 
ends, respectively, as the 4, B, R and X arms of the 
bridge. We know from the familiar relation that when 
AR equals ВХ по current will flow through the gab 
vanometer. 
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This is somewhat analogous to what takes place in 
the phantom; in other words, in order to obtain a 
perfect balance the windings on the line side of the 
repeating coil must be balanced, and the same require- 
ments should hold true for the respective wires of the 
side circuit. 

As we are dealing with alternating current, the fact 
that the coil windings have the same ohmic resistance 
does not by any means indicate that the windings are 
balanced to alternating current. In order to determine 
this, we may measure the impedance at voice frequen- 
cies, say from Воо to 1,200 cycles per second. The same 
laws govern, in a measure, the requirements for the 
side circuits. Usually the closest approach to an over- 
all balance, including the line and the coil equipment, 
will run in the neighbourhood of s per cent. of the 
total impedance value. 


LiNE CONSTRUCTION. 


The side circuits that are used to form a side phan- 
tom circuit should, if they are not already balanced, 
be put in this condition; high resistance joints will 
cause the most insidious cases of trouble. АП of these 
conditions should be eliminated. To give the best 
results, the side circuits should be of the same gauge of 
wire and kind, although this is not absolutely essential 
if the proper precaution is taken to ensure an overall 
uniform balance. Fairly satisfactory results have been 
obtained on circuits where the condition of equality in 
size and kind was not the same. 

The two side circuits should be adjacent or one over 
the other. There are many schemes of phantom and 
line transposition recommended. Good results are 
recorded for each kind, some definite recommendations 
will be made as to the particular type of transpositions 
to use. The larger companies have given the question 
considerable study and, I am sure, will gladly advise 
the smaller companies as to the question of transposi- 
tion schemes that are best adapted to meet particular 
cases. 

Low insulation is the source of considerable trouble ; 
therefore, if the toll lines are not free of tree inter- 
ferences or other factors that tend to lower the insula- 
tion, this should be cleared up. 

When it is necessary to take the side circuits 
through telephone cables that are not specially de- 
signed for phantom work, a little ingenuity will have 
to be displayed in order to pick pairs that are most 
suitable. For instance, the overall length of one cable 
pair forming one side of the circuit may be greater 
than that forming the other side of the circuit. and, 
consequently, have a greater resistance, due to the 
fact that one pair may be near the core and the other 
in the outside layer of the cable, as nothing promotes 
noise or cross-talk in phantom more than unbalanced 
electrostatic capacity. ‘This fact must not be over- 
looked as it may be the controlling element in the 
problem. 

There are many methods recommended for selecting 
suitable cable pairs for phantom work. If you are 
in doubt about the matter, the larger operating com- 
panies undoubtedly will gladly advise you on this point. 

When the traffic conditions warrant the expenditure, 
special apparatus may be provided for the construction 
crew so that continuity is maintained while a trans- 


position is being cut їп. By this means there should 
be very little interference to the toll line while the 
work of transposing is in progress. 

(To be continued). 


A GOOD EXAMPLE OF CORRECT INDUSTRIAL 
ILLUMINATION. 


Reference to the accompanying illustration, made 
from an actual unretouched night photograph of a very 
successful recent installation of Benjamin reflectors, in 
the new factory at Willesden erected for Studebaker, 
Ltd. (manufacturers of the well-known Studebaker 
automobiles], shows at once that there is an entire 
absence of both glare and objectionable shadows, the 
result also being practically equivalent to daylight in 
intensity. In this installation Benjamin R.L.M. dis- 
persive reflectors are mainly employed with 300 watt 
vasfilled lamps; but in the main bay concentrating 
type reflectors, using 500 watt gasfilled lamps are 
used. 


STUDEBAKER I ACTORY. 


PHOTOGRAPHED BY NIGHT. 


BAY IN 


ASSEMBLY 


THE 


Last year accidents in factories, due to bad and 
insufficient. lighting, were well below the totals of 
previous years. When all our factories are up to the 
Studebaker standard, accidents due to this cause will 
be non-existent. In conclusion, we might remind 
readers that the Benjamin reflectors are made in such 
variety that any conditions of illumination can be com- 
plied with. Further, the Benjamin Electric, Ltd. 
(Brantwood Works, Tariff Road, Tottenham, N.17), 
have a skilled illumination department always willing 


to advise on illumination questions and difficulties. 
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The United States Tariff. The current issue of the “ Board 
of Trade Journal" publishes the text of all those portions 
of the United States Customs Tariff which are of interest to 
merchants and manufacturers in this country. 

Meetings.— The Junior Inst. of Engineers will meet at 39, 
Victoria Street, Westminster, S.W.r. on Friday, 13th inst, 
at 7.30 p.m. Paper: ^" Artificial Ice-making," by E. C. West 
(Member). Slides.—— Also on 20th inst., at 7.30 p.m. Lectur- 
ette: '' Profits and Waste Products,” by G. H. Ayres (Member). 
Slides and Exhibits.——-And on 27th inst., at 7.30 p.m., Question 
and General Discussion. Evening. 
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Questions and Answers by Practical Men. 


RULES. 

QUBSTIONS : We invite our readers to send us questions, preferably on technical 
problems thai have arisen in actual practice. tons which we of 
sufficient interest to our readers will ether be replied to under ** Answers to Corre- 

ents” or replies will be invited from our readers. One shilling will be paid 
or the question which we select for competitive replies in this column. 

ANSWERS: A fes of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
im nce will be attached to clearness and conciseness, as well as ey. The 
Editor reserves the right to make no award, or to accept only one reply, if, in his 

inton, the answers received do not possess sufficient merit. Competitors desiring 
the return of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only and tf diagrams are sent, draw them on a 
separate sheet of paper atiached to the manuscript. Competitors may adopt a 
“пот de plume,” but, both in the case of questions and answers, the competitor's 
real name and address must be sent with the manuscript as a guarantes of good atth. 
dete tne will be entered into with regard to successful replies. Editor's 

ecision 4: final. 


Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
siz competitors who win the first or second prize the most times during the next twelve 
months. 


The words '' Questions and Answers" or “Q” and '* A" should be placed at 
the top left-hand corner of all letters intended for this column. 


QuESTION No. 149. 
Is it possible to start z three-phase squirrel cage indu: 
tion motor that has: 
(a) One phase short-circuited. 
(b) One phase interrupted. 


If either of these faults occur after the machine has been 
run up to speed what will be the result ?—'* B.C.” 


QUESTION NO. 150. 

In an installation of small induction motors (squirrel 
cage) supplied by a three-phase alternator, it is proposed, in 
order to avoid line disturbances when switching in an addi- 
tional motor, to first run this motor up to speed from ar 
zuxiliarv source of supply, and switch it in parallel with the 
others after full speed has been attained. I understand tha: 
a heavy rush of current will be the result. 
tell me why this should be, and whether the current will 
be greater than the short circuit current of the motor, that 
is, with the rotor stationary ?—' B.C." 


(Replies to Questions Nos. 149 and 150 must be received 
not later than October 28, 1922.) 


Answers to Questions. 


QursTION No. 143. 
I am told that it often takes days, and sometimes a 
week, to run a new turbo-generator up to full speed. Can 
any reader tell me why this should Ъе?—“ Sus.” 


REPLIES TO QUESTION No. 143. 


The first prize (10s.) has been awarded to “Sapper ” 
Гог the following reply : — 


"Sub," your informant, is correct; but, of Course, 
different machines vary in length of time to run up, 
according to type, size and method of manufacture. 

The reason it is not possible sometimes to run up to 
full speed immediately is because of the severe vibration 
set up due to various parts of the turbo-generator not 
being balanced. For instance, if you stand a pencil on 
end and tap it lightly it will totter and then right itself, 
but if you increase the heaviness of the tap it wil! topple 
over. Thus, when a turbo-generator is run up to, say, 
a third full-speed, and severe vibration is set up, to 
increase the speed would only cause the machine to 
wreck itself. 


There are two parts in a turbo-generator that require 
to be balanced, viz.:— ` 


(a) The turbine rotor. 
(b) The generator rotor. 


Can any reader 


I will deal first with the turbine rotor, of which there 
are several types :— 

(1) The drum type, in which the blades are fixed on 
the periphery of a drum, as illustrated in Fig. 1. 


(2) The disc and drum type, a combination, in which 
the high-pressure end of the rotor has discs fitted on to 
the drum or direct on the shaft. 

(3) The dise or velocity wheel type, in which all the 
various stages of blading are carried on separate discs. 
Except in some makes the first two high-pressure stages 
are carried on one disc, as shown in Гір. 2. 


The difficulty in ba'ancing the turbine rotor is that 
it must be balanced “statically,” because to vary the 
"running " balance by movement of weights, ete., is 
not reasonable, as it would entail the removal of the 
top half of the turbine casing every time the weights 
required moving. Owing to this difficulty the disc 
type is the best, because each disc can be balanced 
separate, and consequently a more accurate balance 
results. 


There are two principal types of generator rotors, 
the laminated and the solid. 


кос. З. 


(4) Тһе laminated type, in which the rotor сопе is 
built up of lamination on the shaft, as shown in Fig. 3- 


(5) The solid type, in which the cone and shaft is 
turned out of a solid steel forging, as shown in Fig. 4. 


O cro R 13, 1922. 


ELECTRICITY. 551 


The solid type is best, because the critical speed 15 
nearly always above the running speed. This is due 
to the lateral stiffness which is possible with this type 
and not with the laminated type. 

In the laminated tvpe the critical speed is lower than 
the full speed, consequently the critical speed has to be 


passed in running up to full speed, and this type of 


rotor is the one that takes the longest periods of time 
to run up to full speed that your informant speaks of. 
However, if the rotor is well balanced there is no 
danger. 

There is a type of rotor shown in Fig. 5 in which 


the diameter of the shaft is increased, and therelore 
smaller laminations can be used. By this means the 
lateral stiffness is bettered and the critical speed 
increased. 

With the solid type of rotor there should be little 
diticulty experienced in running up to full speed the 
frst time, provided the rotor has been balanced during 
manufacture, as is the practice of some makers. For 
instance, some makers balance the rotor “running ” 
before putting on the winding; others don’t balance 
the motor, even statically, until it is complete. 

In some instances of solid rotors, where the cone is 
very long due to high speeds, the critical speed may be 
lower than the full speed, and difhculty may be experi- 
enced, as in the laminated type. Usually the critical 
speed is higher than the full speed in solid rotors when 
the length of active core = diameter X 2. 

Naturally, with very large turbo-generator sets, such 
as 20,000 to 30,000 kw., they cannot be run at the 
makers’ works owing to the difliculty of providing 
suitable temporary foundations and enough steam. 

Most makers are able to run sets up to about 15,000 
kw. at the works for balance purposes. You will, 
therefore, see that, if the set cannot berun at the works, 
it must be balanced on site, which takes time, and is 
another reason why some turbo-generators cannot be 
run up to full speed the first time. —" SAPPER." 


The second prize (5s.) has been awarded to * E. M.F." 
for the following reply :— 

“ Sub " has been quite correctly informed, it does 
take days, verv often, to get a new turbo-alternator 
up to full speed. This does not mean, however, that 
the machine actually requires days to accelerate to full 
speed after steam has been turned on. It refers to 
the time required to get the turbo rotor sufficiently 
well balanced to permit of safe and smooth running at 
full speed. 

Three of the conditions necessary to insure smooth 
running of high speed rotating machinery are:— 

(a) The shaft must be perfectly true. 
(b) The rotor must be balanced when at rest. 
(c) The rotor must be balanced when rotating. 

(а) is taken care cf in the workshops during the 

process of building, and so is (b). (c) is a condition 


the existence of which can only be proved under 
running conditions. 

Now, however carefully a turbine rotor may be 
designed and built, there is very often a certain amount 
of out of balance present when the machine is first put 
under steam, and it is the elimination of this out of 
balance which takes up the time before it is considered 
safe for the machine to be run up to full speed. 

Whilst (b) is a very important condition to fulfil, 
(c) is more important still and (b) is sometimes sacri- 
һсеа in order to get a well balanced rotor under run- 
ning conditions. Balance is obtained by adding small 
weights to the periphery of the rotor to compensate 
the forces causing out of balance. 

The procedure when a turbine is first put under 
steam is to run the machine up to as high a speed 
as is considered safe, and then make marks on the 
periphery of the shaft which will indicate the heavy 
side. "These marks are made on the exposed part of 
the shaft between the bearing and the casing of the 
machine by means of a fixed pencil, in much the same 
way as a turner “© trues up " his job in the chuck of 
«lathe. Several of these marks are made at each end 
of the shaft and for various speeds. After the marks 
have been made the machine is stopped, and weights 
are added to the rotor in suitable positions. | These 
weights are usually quite small. 

The process is repeated until the machine runs 
smoothly at full speed. As the whole process is one 
of trial and error it will easily be understood why as 
much as a week may sometimes elapse between first 
putting a turbine under steam and getting! it up to 
full speed. 

It should be added that provision for the balance 
weights mentioned in the foregoing is generally made 
when designing the rotor.—"' E. M. F.” 


NoTE.—The surest guide to an out of balance in a 
turbo-alternator system is to see that the clearances 
between the end shields and the alternator rotor are 
accurately predetermined. These should not exceed 
five-thousands of an inch. Then, when the machine 
is run up, if an out of balance exists, the whip of 
the rotor shaft will cause firing between the shaft 
and the end shields. "The end shields should then 
be removed and the balance weights adjusted. It 
mav be said that the person who adjusts these 
weights is an expert. "That is, he knows exactly 
in which direction they should be moved.— Editor, 
ELECTRICITY. 


——— 


Beviews of Books, &c. 


[Books noticed in this column will be sent from ELEC- 
TRICITY Office to any part of the world, for the published 
price, plus ten per cent. for postage (minimum 2d.) and 
orders will be appreciated.] 


JOURNAL or THE Institution oF ELECTRICAL ENGINEERS. 
No. 311. Vol. бо. Demy quarto 135 pp. Profusely illus- 
trated. (10s. 6d. net.).---This is really an interesting volume 
of technical literature which will appeal to a very wide 
circle of readers. It contains papers on :—“Electro- 
farming or the Applications of Electricity to Agriculture,” 
by Mr. R. B. Matthews; * Protective Apparatus for Turbo- 
Generators," by Mr. J. A. Kuvser, and “ The Provision of 
Power for Wireless Telegraphv," by Major J. H. Whit- 
taker-Swinton, as well as Discussions on “Induction Туре 
Synchronous Motors," “Interconnection of Alternating 
Current Power Stations,” and other papers which had 
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been read previously, together with. directions for deter- 
mining the Electric Strength of Fibrous Insulating 
Materials. Practically all the articles are profusely illus- 
trated and should interest quite a large number of the 
readers of this paper, to whom it can be cordially recom- 
mended. 


Various Items. 


Institution of Civil Engineers. H.R.H. the Duke of Connaught 
has kindly consented to unveil the Roll of Honour which has 
been erected at the Inst. of Civil Engineers’ building. The 
ceremony will take place at 4.0 p.m. on Friday, the 27th inst, 

British Industries Fair.— Applications for space are still invited 
for the Birmingham section of this Fair, to be held at the Castle 
Bromwich Aerodrome, from Feb. 19 to March 2, 1923. 
Applications must be made by the 3oth inst. on the proper form 
obtainable from the General Manager, British Industries Fair, 
Chamber of Commerce, Birmingham. 

E. D. A.—An inexpensive leaflet for enclosing with accounts, 
invoices, etc., has been prepared by the E.D.A. as an addition 
to the many publicity aids now available to boost electricity 
for heating and cooking. Another one, most attractive in 
illustrations and letterpress, is in the series '' Electricity's 
Direct Ancestors.” It is entitled * The Story of the Fire.” 

E.D.A. Salesmanship Conferences.—Tlhe second conference 
of the present session will be held at Caxton Hall, Westminster, 
on Friday, Oct. 20, at 7.30 p.m. Speaker, Mr. R. Smith (Tricity), 
on '* Fires and Cookery (small)J." Chairman, Mr. L. L. Robinson, 
M.Inst.C.E. - Owing to the difficulty in booking the hall, it is 
necessary to hold conferences No. 1 and 2 at one week's interval. 
Subsequent conferences will be held fortnightly. 

institute of Metals. — The programme of meetings of the 
Institute and its local sections for the session 1922-3 has now 
been issued. For the first time the N.E. Coast Local] Section 
appears in the programme, and we learn that a South Wales 
section is being formed. Intending members should get into 
communication with the Secretary at once. The May lecturer 
is to be Dr. W. Rosenhain, F.R.S., Head of the Metallurgy 
Department of the N.P.L. 

inst. of Transport.—The session was opened on October 2, 
when the President, Sir Sam Fay, delivered an address dealing 
with the new grouping schemes, management and labour, etc. 
On the same day the annual report was presented and the 
question of some alterations in the Articles of Association 
considered. At subsequent meetings, ordinary and for graduates 
and students, some interesting and instructive papers are due. 
The meetings are held in the I.E.E. building. Particulars from 
Н. E. Blain, Hon. Scc., 15, Savoy Street, W.C. 2. 


Meetings.—The next monthly meeting of the Birmingham 
and District Electric Club will be held at the Grand Hotel, 
Colmore Row, on October 14, at 7 p.m. Paper by Mr. F. R. 
Unwin, A.M.LE.E. (Member) on “ Alternating Current 
Apparatus.’ —A Snooker Handicap has been arranged amongst 
the Club members, and the Committee hope that all members 
who can possibly do so will join the handicaps and thus 
ensure its Success. The Annual Ladies’ Night will be held 
on Friday, October 27. The programme will consist of a 
whist drive and dance, and the tickets are 6s. each, single, 
including refreshments. 


Accrington.—The final instalment of the plant (B.T.-H.) for 
the electrical extensions at Accrington arrived on the sth inst. 
‘Three parts of the required plant have been erected, and when 
the contract is completed it is expected the Committee will 
be in a position to meet all the claims made upon it for several 
years to come. The application of electric current for industrial 
purposes has made striking headway in this town within recent 
years. The extensions have been carried out from the designs 
of Mr. A. W. Clegg, and the Corporation have also had the 
assistance of Mr. R. Blackmore, of Stalybridge. In addition to 
the existing two boilers of the same type, two large Babcock and 
Wilcox water-tube boilers have been installed, and it is intended 
to seek sanction to install two more in the near future. Arrange- 
ments'are being made for handling the coal and ash mechanically. 
The new steam turbine of 8,000 h.p. will be the third in operation 
at the works. Running at 3,000 r.p.m., it will generate at 
6,600 volts, three-phase. With this addition there will be at the 
works approximately 17,500 h.p. of steam turbine plant. 


required by customers. 


and full descriptions of the material offered. 


Tenders fer Hydro-Electric Plant.—The Southland ЕР, 
Board (New Zealand) are calling for tenders of considerable 
magnitude, comprising two 3,200 h.p. water turbines and 50 cycle 
600 r.p.m. alternators, together with switchgear, cables, and 
accessories in connection with the Monewai Hydro-Electric 
development. Particulars, Room 49 D.O.T. 

fastitute ef Transpert.—The first lecture for graduates and 
students will be that by Mr. C. J. Selway, C.B.E., entitled, 
*' The effect on traffic arrangements and working costs of daily 
and seasonal or periodic variation in passenger loads and un- 
balanced traffic movement," on Oct. 17, at the I. E.E., Victoria 
Embankment, W.C.2, immediately following the further 
Extraordinary General Meeting, convened for 5.30 p.m. 

Hackney.— The accounts for the year to March 31 last, 
recently published, disclose a gross profit of £81,199, com- 
pared with /58,165 in the previous year. After deducting loan 
interest and bank charges the surplus is /32,73-1, compared with 
£13,170. Of this surplus /21,381 is allocated to the relic! 
of the rates, we are sorry to see. The cost of generation, dis- 
tribution and management per unit sold in the years 1919/20, 
1920 /21 and 1921 /22 was 1.14d., 1.32d. and 1.14d., respectively. 

Some Forthcoming Meetings.—The programme of lectures 
arranged by the National Association of Supervising 
Electricians include the following: November 14, “ Broad- 
casting," by a representative of the Marconi Coy.: December 
I2, “ High Cost of Installations, with special reference 
to the effort of ‘ Rings.’ and bad organisation in prices," by 
W. J. Revell and F. T. Alidred. All should prove most instru. - 
tive.—On October 16, an afternoon and evening meeting will 
take place at the I. E.E. building to consider the '* Generation 
and Utilisation of Cold." The Faraday Society and the British 
Cold Storage and Ice Associations will co-operate, and seme 
first-class contributions by experts are promised. 


Trade Notes. 


Galsworthy, Ltd. (15-16, Newman Street, Oxford Street, W. 1. 
wish to remind their business friends that their showrooms atv 
at the disposal of their customers. At the same time they point 
out that these showrooms are for the sole use of the trade and that 
they do not deal with anyone except through a trade hows. 
The display includes architectural bronze and iron work, electric 
light fittings, сіс. A range of leaflets, just issued, illustrates :ix 
complete sets of door furniture and switch-plates to match. 

In looking through the most recent issue of the Q.E.C. "C" 
Sect. (abridged) Catalogue Section ('' Geekoduct " conduit: 
and accessories), dated Sept., 1922, we notice that the price. 
have been revised to include all reductions in price of materi: 
and labour to date. The list runs to 12 pp., and contain- 
particulars of conduits and accessories, including screwinz 
tools, of general use. Copies are now available on applicat! n 
at Magnet House, Kingsway, W.C.2, or any of the С.Е (. 
provincial branches. 

The Union Cable Co., Ltd. (Dagenham Dock, Essex), have 
appointed the following agents -—(1) Alston Scott & Co. (5. 
Wellington Street, Glasgow), (2) Coulston & Co. (5, Cross Street, 
Manchester), (3) H. Hopkinson & Co. (14, Park Square, Leeds’. 
(4) Inniss & Riddle (86, New Street, Birmingham). Stock «! 
rubber cables will be maintained and can be drawn upon a- 
Inquiries and communications regard- 
ing prices, etc., can be addressed either to the agents or din«t 
to the Coy., at Dagenham Dock. The agencies embrace 'r 
Scotland, (2) N.W. Counties, (3) Yorks and N. Lancs, (4) Md- 
lands. 

Denovan & Co. (47, Cornwall Street, Birmingham), have issuec 
a new price list, No. 9922, of Electrical Accessories, whxh » 
most conveniently arranged with a large number of illustraticn- 
АП kinds v: 
accessories are included in the list in addition to English made 
oables, conduits, etc. А special feature is a full price list ùi 
all standard E.L.M.A. lamps, carbon, vacuum and gastilked. 
Electrical fittings for industrial purposes to meet the new 


regulations are illustrated and described, and the publisher 
are in a position to supply over 150 types of similar fittins 


suitable for use in almost any specified position. Ele tn. 


bells and accessories for the same are also fully detailed. 


illustrated and described, and the prices in the list are state 
to be strictly competitive. Contractors and dealers should max 


early application for the list under trade heading. 
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А NEW, STRONG, LIGHT, AND EFFICIENT 
INSULATION TESTER—THE “МЕС.” 


A remarkably compact and reliable insulation tester 
has just been put on the market at a low price 
by Evershed and Vignoles, Ltd., the makers of the 
world-famous “Megger,” against which only two ob 
jections have ever been urged, viz., (1) that its weight 
was irksome when it had to be carried long distances, 
and (2) that its price made its acquisition difficult for 


Fic. READY FOR CARRYING. 


т=н МеВ: ~ 


th man with а small business. 
aptly called the “Meg " to suggest its relationship to 
the “Megger,” weighs oniy* 62]b., measures only 
5kin. by 7} in. bv 6} in., is cf practically watertight 
construction, being contained in a cast aluminium case 
which will withstand considerable rough handling, and 
yet comprises all the essentials for accurate testing of 


The new instrument, 


^. insulation by the ohmmeter and generator method. 


It will be seen on reference to Fig. 1 that the driving 
handle of the generator (which gives 500 volts at 100 
rp.m.) is always ready for use and is naturally pro- 
tected by the box so that no ordinary blow can damage 
it, while it does not project so as to interfere with 
the snug packing of the instrument. The internal 
connections are clearly seen in Fig. 2. The generator 
is of concentric construction, which greatly facilitates 
the correct assembly of parts, whilst a reduction in 
the magnetic reluctance of the air gap and in the 


Fic. 2.—INTERNAL CONNECTIONS. 


resistance of the armature windings has been obtained 
by flanging the outside laminations. The generator is 
driven by concentric steel gearing enclosed in a 
separate oil-tight casing, so that it is always clean 
and thoroughly lubricated. By means of a novel, 
simple and extremely light form of freewheel the gear 
is protected from damage and the armature prevented 
from being turned the wrong way. At the 
further end from the handle an element of the case 
contains the ohmmeter and protects the “Line " and 
"Earth " terminals, which are housed conveniertly be- 
neath it. The ohmmeter, which like the generator is 
fixed to one end of the casing (see expanded view, 
Fig. 3), has a magnet without pole-pieces, а move“ 
ment frame constructed from one stamping and fixed 


Fic. 3.—EXPANDED viEW OF THE “MEG.” 


instead of moviny ligament drums, whereby weight is 
saved in the movement, and at the same time added 
stiffness is given to the axle, due to the shortening 
thereby effected. By these means it has been possible 
to obtain working forces which are large in propor- 
tion to the mass, with the result that great prompt- 
ness and precision are given to the indications. 
Patented spring jewels are used and give security 
against damage by careless usage. Тһе scale of 
thc ohmmeter (see Fig. 3) is clearly marked in black 
on a white ground, and reads from zero up to roo 
megohms. 

In conclusion reference should be made to the novel 


handles which hang at the sides of the case entirely 


out of the way when the instrument is not in use, but 
meet together in a flat spring catch, which lies com- 
fortably in the hand when the instrament is carried. A 
light carrying case of stiffened canvas having a strap 


'* insuration ©). 


Fic. 4.—Pian View or THE “Mec” Open For Usr. 


by which it may be carried in the hand or slung from 
the shoulder is supplied with each instrument. This 
case has space also for leads, small tools, and on 
occasion for a packet of sandwiches. 
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COSMOS ECONOMY. 


The delightful Cosmos lamp poster now gracing the 
hoardings all over the country must be familiar to our 
readers, who will recollect that a handsome young lady 
is seen holding a Cosmos electric lamp attached to a 
piece of flex against a background of houses and factory 
buildings in correct proportion, to focus attention on 
the lamp for " home and factory lighting." 


The same charming picture is also utilised on a. bold, 
weekly tear-off wall calendar just issued by the makers 
of Cosmos vacuum and gasfiled lamps—the Metro- 
politan-Vickers Electrical Co., Ltd., of Trafford Park, 
Manchester. For the calendar, as well as for a show- 
card, the- wording at the foot has been changed from 
"for home and factory lighting " to “the last word 
in economy." Added force might, however, have been 
given to this slogan if a change had been made in the 
picture itself by showing this time the fair damsel 
clothed only with the lamp and a piece of flex—abso- 
lutely the last word in economy! But perhaps the 
company are anxious that there shall be no risk of 
their artistic enterprise being banned by the Under- 
ground. 

The latest Met.-Vic. domestic appliances showcard 
is also worthy of mention. It is a very attractive 
piece of colour printing in quite a different style to the 
lamp showcard, and also well above the ordinary. It 
draws attention to elegance, ease and economy. 

We would also remind trade dealers that the new 
scason's price lists and folders are now available, and 
the Met.-Vic. Co. is prepared to overprint the name 
and address for any electrical contractor at his request. 
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DIRECT CURRENT LIFTS.* 
Ву Н. M. MissiNc. 


(Concluded from page 530.) 

The method of accelerating the motor to its working 
speed is automatic. The two principal methods 
adopted on lifts supplied to this country are the "time 
element" and the counter E.M.F. acceleration. The 
former depends on a dash pot (either oil or air), or 
in the latest types, as I have mentioned, on a rack 
and pinion driven by the drum. k 

The principal advantage of this system of accelera- 
tion is the smooth start which is obtained under all 
conditions of load. A sufficient amount of resistance is 
inserted on the first few stops to start the lift smoothly 
under a light load, and under a heavy load the device 
short circuits resistances until the motor develops suf- 
ficient torque to accelerate the load. Variation in line 
voltage does not seriously affect this type. The 
counter-E.M.F. system makes use of the principle that 
the voltage across the motor terminals increases with 
the speed of the motor, so that an electro-magnet con- 
nected across these terminals has its magnetism in- 


creased with the speed of the motor, and the contrac- 


tors operated by this magnet can be adjusted to cut 
out starting resistance corresponding to different motor 
speeds. This method of acceleration is sensitive to 
variation in line voltage, although special devices can 
be used to compensate for the varying voltage. It s 
essential that the starting resistance allows the motor 
to develop sufficient torque to start the motor under all 
conditions of load. 

The speed control for controllers with two or more 
speeds is accomplished by varying the strength of the 
shunt fields. 

In addition to the accelerating devices and speed- 


. control units on a controller there are usually provided 


a small two-way line switch and fuse and two press 
buttons "up" and *down." This line switch cuts out 


‘the feed to the pilot switch in the car and feeds the 


common line for these presses to enable the controller 
to be worked from the motor-room. A main-circuit 
breaker cuts off the positive feed from the reversing 
switches, motor and brake. Reversing switches change 
the direction of armature current, and in their neutral 


position it is usual for these switches to short-circuit 


the armature to give braking effect for stopping, the 
fields being energised by the main supply during this 
motion. On large machines the braking resistance ıs 
cut out in steps to ensure gradual pull up. The top 
and bottom limits in the case of drum drive are some- 
times attached direct to the controller and drum by 
chain, in some cases to the drum shaft. In the case 
of traction drive it is necessary to fix these switches 
in the hatchway on account of the slight creeping of 
ropes which takes place. The limits are an essential 
part of the controller, and automatically slow down 
and stop the lift at the ends of its travel. Should 
these limits fail, some form of ultimate limit has to be 
provided which will interrupt the main supply of cur- 


rent and put the lift out of commission until the motor- 
room has been visited by some authorised person, the 


machine wound back by hand, and the cause of the 


* Abstract of paper printed in full in the Transactions of the 
S.A. Inst. E.E. 
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lift reaching the ultimate limits ascertained and re- 
medied. It is usual to fix these ultimate limit-stops 
about one foot above and below the top and bottom 
landings. 


In the case of drum. machines some form of slack 
cable device must be provided which will cut off the 
current if for any reason the balance weight or car 
became jammed in the hatchway before rope is paid 
out. 


Gate contacts form a very essential part of the 
controller, and are one of the most frequent causes 
of stoppage. All gates must be closed before the lift 
can work, and if for any reason one contact is bad 
the lift is hung up, and if one is unlucky it may be 
that five or six covers are removed before the defect 
is found. I would, therefore, like to suggest to 
makers that a gate contact fitted with a transparent 
cover might be an improvement. The reason why 
gate contacts give trouble is that gates are constantly 
wearing and so dropping. Another cause is that а 
careless operator will often move his pilot handle over 
first and then slam the gate, whic sometimes jumps 
back again, thereby setting up an arc, which often 
induces the current to jump to the cover and thereby 
blow the line fuse. This, of course, does not happen 
the first or second time this practice is resorted to, 
but the constant arcing damages the insulation, and 
when the repair man is called in the damage has 
usually gone pretty far. With transparent inspection 
covers the work of examination could be carried out 
without any extra expense when the periodical inspec- 
tion of the lift is taking place. 


Brakes are another important part of the controlling 
devices for lifts, and whether of the band or pillar 
type should be soundly constructed and very carefully 
adjusted. The usual method is to release the brake 
electrically and to allow it to close by gravity aided 
by springs, or by springs alone. It is essential that 
the brake should clear the brake drum once current 
is applied to the motor, and that immediately the cur- 
rent is cut off the brake it should close smartly and 
bring the car to rest quickly and without shock. it 
is also most important that the brake should be capable 
of holding the car at rest with twice its maximum 
load. In addition to the brake it is always advisable 
to have dynamic braking. То bring this about the 
direct-current motor is converted into a D.C. gencra- 
tor, the shunt feed being energised by the line current 
and the armature being shunted through a resistance 
by the collapse of the controller (No. 4), thereby load- 
ing the generator, which will reduce the speed of the 
lift to a speed whereat the application of very little 
mechanical braking will bring it to rest. Use is some- 
times made of this shunted current to operate a relay 
carrying contacts which keep the brake magnet ener- 
gised, the dynamic action keeping the speed of the 
load down to, say, зо per cent. of full speed. The 
operator can keep the brake off and glide for quite a 
long distance when descending with a load, and need 
only release the brake when practically level at a land- 
ing, thereby making a good stop and also economis- 
ing current to some extent, although dynamic braking 


is wasteful of current and only dissipates energy in 


heat without returning it to the line. The same, of 


course, applies to the mechanical brake, where energy 
is absorbed 1n the brake shoes. 

All lifts must be fitted with safety catches, which 
will come into operation in the event of a rope break- 
ing, and in the case of fast passenger lifts should 
the speed of the lift increase above a certain percent- 
age of the rated speed. The eccentric or positive type 
is quite satisfactory on speeds up to 220 ft. per 
minute, but would cause undue shock to passengers on 
faster cars, although there are many lifts running 
where this type is in use. The better system is the 
wedge type (No. 3), now most often used. A gover- 
nor of the ball type is used in conjunction with this 
type, being operated by a rope running in the hatch- 
way in the form of a loop held taut by a weight and 
wheel at the bottom. This rope is attached to the 
drum of the safety fitted under the car by a small 
wire rope, and on the car exceeding a given speed 
the governor trips, gripping the travelling rope, which 
in turn pulls on the small rope revolving the drum, 
therebv forcing, by means of the wedge, the grips 
against the guides. 


In conclusion I would point out that the main cost 
in running a lift is in the number of stops and starts 
made, more than in the load carried, and this matter 
rests mainly with the opcrator. А good operator will 
slow his lift down and make a good landing every 
time, and thus avoid inching. He will also pick up 
"down" passengers on landings near the top floor 
during the ascent if he has “ир” passengers for those 
landings and higher ones. Carrying them up one or 
two floors wastes no current, as they will not be over- 
balancing the balance weight, but current is saved on 
the down trip because stops are saved and the extra 
passengers assist the descent. 

Owners of lifts might instruct their operators on 
these points to their own material advantage. 


ENGLISH ELECTRIC AND SIEMENS SUPPLIES 
WIRELESS CLUB. 


А new Wireless Club has been formed among the 


members of the staff of English Electric and Siemens 


Supplies which will be held at 38-39, Upper Thames 
Street. The objects of the Club are to interchange 
ideas and experiences in regard to wireless, and to 
arrange for a series of talks or lectures by leading 
authorities on the subject. A library and book club 
has also been organised in connection with the Club 
so that members can have the free use of current 
periodicals апа up-to-date textbooks. 
The following officers have been appointed for the 
present session :— 
President : 


Mr. S. H. Callow. 
Mr. J. F. Caine. 
Mr. W. LeMarechal. 
Mr. A. B. Holmes. 
Mr. W. J. Jones. 
Mr. L. A. Coe. 

Mr. Н. A. Pryor. 


Mectings are to be held on each alternate Monday, 
and the first meeting was held on Monday, October 2, 
when Mr. W. J. Jones, A. M.I. E. E., gave an interesting 
Paper on “ The Elementary Principles of Wireless.” 
A complete syllabus has been arranged to cover the six 


Vice-Presidents : 


Hon. Treasurer: 
Hon. Secretary : 
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nienths from October to March, and the following 
subjects are scheduled :— 


October 30th.—-High frequency oscillations and dis- 
charges, illustrated with experiments. 

November 13.—Location and construction of aerials. 

November 27.—Broadcasting. 

December 11.—Elementary principles in design of 
thermionic valves. 

January 15.—Further principles of wireless. 

January 29.—Members' queries. 

February 12.— Commercial aspects of radiotelephony. 

l'ebruary 26.— Valves for transmission and reception. 

March 12.— Telephones and loud speakers. 

March 26.—The application of wireless to aviation. 

About 60 members cf the staff have already joined the 

Club, and future mcetings are eagerly anticipated. 


THE NEW SHOWROOMS AND LABORATORIES 
Ol HOLOPHANE, LTD. 


On October roth a visit was paid by members of the 
Circle and representatives of the technical Press, on 
the invitation of Holophane, Ltd., to the new show- 
rooms and laboratories of the company at Elverton 
Street, Westminster. 

Mr. H. H. Thompson (managing director) received 
the visitors, who afterwards listened to an address by 
Capt. E. Stroud, illustrated by lantern slides and 
exhibits of glassware. Capt. Stroud commenced his 
remarks by recalling that good lighting involved three 
fundamental principles—-(1) sufficient light, (2) avoid- 
ance of glare, and (3) avoidance of troublesome 
shadows. The development in scientific globes and 
reflectors mav be said to have begun with the intro- 
duction of electric light, as it was soon appreciated 
that the great brilliancy of the filament called for 
proper shading; the need for effective screening be- 
came still more evident when .the much brighter 
metallic filament and gasfilled lamps were introduced. 
At the same time the valuable property of scientific 
reflectors in distributing the light became better 
understood. 

The lecturer recalled that pioneering work in pris- 
matic glassware was done in this country by Mr. A. P. 
Trotter, and by Prof. Blondel and Mr. Psaradouki in 
Paris. The Holophane system of illumination was 
thus based on collective experience, going back over 
a period of nearly thirty years. Не explained the 
nature of the prisms by which the light was diffused 
and distributed, remarking that in globes an absorption 
of 12 per cent. was found, and in reflectors only 5 
per cent. Besides standard types of reflectors giving 
“© extensive," '' intensive," and *'focussing " distri- 
butions, there are also manv special units, some of 
which were exhibited. Amongst the latter, the 
‘Artificial Daylight "" units and the Holophane motor 
headlight may be mentioned; another noveltv is thc 
new flood-lighting unit, utilising a concentrating pris- 
matic reflector. A feature of the company's work was 
the recognition that, besides supplying goods, they 
should render ‘‘ service’? by advising consumers how 
to make the best use of them. 

A visit was next paid to the laboratery, where а de- 
monstration of the apparatus for obtaining polar curves 


of light distribution was given, and a series of booth: 
containing coloured ribbons and lighted by ordinan 
lamps and special ''artificial daylight ° units wer 
shown. Тһе operation of the Holophane Lumete; 
instrument for measuring illumination (which it was 
incidentally mentioned had been: originally devised 
mainly by Mr. J. S. Dow) was also explained. 

Mr. Leon Gaster, Chairman of the Circle, made a 
few remarks, expressing their thanks for the invitation. 
He pointed out that illumination was of special interest 
to technical journalists, as everyone was concerne 
with some aspect of lighting in their daily Ше. fhe 
importance now attached to the subject was mlustrated 
by the appointment, in 1913, of the H.O. Committee 
on Lighting in Factories and Workshops, of which 
he was a member. The basis of the work of th 
Illuminating Engineering Society was '' co-operation, 
and he would like to emphasise especially the need fot 
close co-operation between the lamp-maker and the 
manufacturer of glcbes and reflectors. A lamp should 
always be provided with the appropriate device (globe 
or reflector) for distributing the light, and it was о 
great importance that reflectors should only be use: 
with the tvpes of lamps for which they were designed. 


—— — 


CURIOUS PHENOMENON IN ELECTRICALLY 
| HEATED WIRES. 


It is common knowledge that when a filament lamp 
is operated from alternating current supply of low 
frequency, the light flickers appreciably, due to the fart 
that the temperature of the filament varies with the 
alternations of the current. This effect exists to some 
extent in every conductor traversed by alternating 
current, but its results are more easily seen the thinner 
the conductor and the lower the frequency of the alter- 
nations. With high-frequency current and heavy con- 
ductors the heat capacity of the latter is such that the 
temperature does not vary appreciably during the cycle 
of current. 

In the course of some recent experiments described 
in the bulletin of the Swiss Electrotechnical Associa- 
tion, A. Imhof noticed that thin wires, suspende 
between two terminals and heated by alternating cur- 
rent to red-heat or higher temperature, oscillated 
through a distance of several millimeters on each side 
of the mean position. This phenomenon was observed 
only when alternating current was used, but it was 
then found to occur whatever the position of the wire 
and regardless of whether it sagged or not. Large 
diameter wires did not vibrate appreciably, and tests 
showed that the vibration was not caused by am 
magnetic or electrostatic effect. It was concluded that 
the vibration was established simply by the expansion 
and contraction of the wire with the variations of the 
alternating current. These variations could be followed 
by thin wires (but not by large diameter wires), and 
when the wire was red-hot, or hotter, so as to be bent 
easily, the alternate expansion and contraction was 
sufficient to set it in vibration. 

It is quite possible that movement of this sort ma 
occur in the heating wires of electric heating or cooking 
apparatus under favourable conditions, and it is worth 
while to bear it in mind as a possible source of trouble 
which might not easily be identified after the event. 
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Advertisement o CLISH ELECTRIC & SIEMENS SUPPLIES LTD, 


NO FIRST CHARGE 


Domestic Lighting Batteries can be supplied from stock, filled and 
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types and capaciti.s : 


Capacity in amp. hours when 
discharging in 10 hours. 


Domestic Lighting Cell in 
Glass Box, fully charged. 


Where transport or other consid rations make it impossible to supply fully сі arged cel's, the plates can generally be supplied 
ina partly charged cendition, so that they require only a very short fi.st charge (approximately fifteen hours) after erection. 
When desired, this first charge may be made in two runs of seven to eight hours each. 


Head Office : 


Exide Batteries 


ELECTRICAL STORAGE 
COMPANY LIMITED: Stand No. 406, 


Motor Show, Olympia, 


б. 


London Office: 


CLIFTON JUNCTION, Nr. MANCHESTER. 57, VICTORIA STREET, S.W. E° Noy, 3-11. 


ELECTRICITY. OCTOBER 20, 1922. 


ADOPT THE BEST PRACTICE 


BY INSTALLING 


HART BATTERIES 
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LOW COST OF UPKEEP 
STEADY LIGHTING 


FREEDOM FROM 
BREAK DOWR. 


HIGH EFFICIENCY 
LONG LIFE 
EASY TO MAINTAM. 


Hart Batteries have distinct advantages over all 

other makes. The superiority of Hart Cells 

is responsible for their extensive use in 

central Stations, Private Installa- 

tions and general purposes 
of all kinds 


HART ACCUMULATOR CO., 17° 


MARSHGATE LANE, STRATFORD. LONDON. 
BRANCH OFFICES AT— 
MANCHESTER  ., 4, Victoria Bridge. 


BELFAST .. .. 41, Chichester Street. Чопа 
BIRMINGHAM .. 174, Corporation Street. WESTMINSTER .. 36, Victoria St., S.W.1. 
BRISTOL .. .. 37, Victoria Street. YORK  ..  .. 6, Bridge Street. 
GLASGOW .. 107, Wellington Street. 
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Fuller's Cylindrical Slide Rule, 
equal to Stralght Slide Rule 
БОО inches long. 


E. 
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JOHN OAKEY & SONS. LTD. 


MANUFACTURERS OF 


EMERY, EMERY CLOTH, EMERY PAPER, = 


CABINET GLASS PAPER, GLASS CLOTH 
BLACK LEAD, PUMICE, CROCUS, TRIPOLI, 
ROUGE, &c. 


Oakey's “Flexible Twilled'" Emery Cloth. 


For Engineers, Sewing Machine, Lock and Scale Makers, and all purposes where 
Г URABILITY and PERFECT FLEXIBILITY re required. 


HE great thorou_hfares of the 
world, undermined with cables 
for the distributionlof Electricity, 
woud, if opened up, testify to 
the wide use of Union C.bics. 


The familiar Union Cable trade 
merk, together with the mark of 
the C.M.A., is your guarantee 


great STRENGTH, D 
FLINT & GARNET PAPER IN ROLLS. of first-class workmanship and 
5o ms Wi by 18 in., 20 in., 24 in., зо in., 36 in., 40 in., 42 in, & 43 in. wide. Tr. quality. 
99 bes ien Шел tive cules wes 
ELLINGTON” EMERY WHEELS. ЛЕД THE UNION CABLE CO LTD. 


WELLINGTON EMERY AND BLACK LEAD MILLS, LONDON, 8.E.1. DAGENHAM DOCK ESSEX. 7 


ALL BRITISH MADE. 
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TO OUR READERS. 
| ELECTRICITY is published every Friday. and, if ordered, is on sale at 
| the principal Railway Station Bookstalls and Newsagents on that day. 
( lt has a very large sale throughout the United Kingdom, as well as in 
the British Colonies and Abroad. 


" Questions to which an answer is required must be accompanied by a 
lid. stamp for reply. When considered of sufficient interest, the answer 
| will probably appear in the paper. 


| New advertisements for the displayed columns and alterations to 
existing ones must reach the publishing office not later than the first 

i post Tuesday morning, in order to be in time for the issue of the following 
Friday. This is important. Rate quoted on application. Sub- 
scription : 13s. а year, 68. 6d. half-year, 3s. 3d. а quarter in advance, 
postage prepaid in the United Kingdom and abroad. 


RENTELL AND Со.” 


All remittances payable to the Publishers, S. 
2460 


LTD., 36-39, Maiden Lane, London, W.C. 2. Telephone, No. 
Gerrard. 


Current Topics. 


There was probably never greater need than at 
present in the electrical industry tor the fullest exploita- 
tion of expert salesmanship. 1Є is 
Salesmanship— one thing to manufacture a market- 
able commodity, and quite another 
matter to dispose of that product on a sufliciently 
profit-earning basis to the consumer. Salesmanship 
is an art, and comparatively few become experts in 
that art, but much can be achieved by study, mastering 
the principles of presenting goods in their most attrac- 
tive form, compiling selling points in connection with 
the various products, and last, but not least, cultivating 
a personality which will appeal to the particular class 
of buying public with which the salesman is likely to be 
brought into contact. 


During the war years the art of salesmanship went 
by the board; it was not required. Manufacturers had 
their hands full keeping paca with a steady and in- 
creasing demand for their goods. There was no need 
lor salesmanship, and it became for the nonce a lost 
art. The prevailing slump in trade has once again 
created ап urgent need for skilled and experienced 
salesmen, and in this calling there is abundant scope 
lor the thousands of young men of good address and 
initiative who, by reason of their lost training during 
their war service, are unfitted for most specialised 
posts in the industries and professions. Recognising 
the deficiency, the Electrical Development Association 
Is again this year holding a serics of sales conferences 
'n the Londen area during the winter session. 


Any persons engaged directly or indirectly on the 
sales side of the electrical industry, or who come in 
contact with the public in the course of their duties, 
йге invited to attend these conferences, which thus 
айога an excellent opportunity for acquiring, by the 
Interchange of ideas and discussions on the various 
Interesting papers which are down for reading, 
invaluable experience in connection, with the art of 
salesmanship. I strongly recommend all interested 
readers who live within convenient distance of Caxton 
Hall. Westminster, which is to be the headquarters, 
to make a point of attending as many of these con- 
ferences as possible. "Tickets admitting to the full 
series, together with a synopsis of the meetings, will 
he forwarded on application to the Director and 
Secretary, British. Electrical Development Association, 
15, Savoy Street, Strand, London, W.C.2. 


repeat this service annually. 


As exemplifying the need for concentration on sales- 
manship, there is much activity among the competing 
gas interests to maintain their 
clientele of consumers by publicity, 
propaganda, and any other method 
of educating the public up to the possibilities of. gas 
for lighting, heating and cooking, when used under 
modern conditions and in the most up-to-date appli- 
ances. It is perhaps little realised by the majority of 
readers how well the gas interests have kept pace 
with even the latest developments of domestic 


- -and Gas. 


clectricity, and how closely they are able to conform 
to the conveniences and adaptability of electricity for 


domestic requirements. Modern fittings for gas light- 


ing, gas stoves, cookers, ovens, boilers, etc., show 


wonderful ingenuity and a marked advance on what 
had been accomplished up to the outbreak of war. 
The therm agitation has undoubtedly done a lot of 
harm to the gas interests, but it 15 only temporary, 
and, meanwhile, the principal gas companies, as well 
as the manufacturers of associated fittings, arc con- 
ducting an energetic campaign. aimed at regaining lost 
ground and winning over new consumers, 


As an example of this competitive enterprise, one of 
the London gas companies is at the present time 
circularising consulting engineers, offering them 
modern gas fires on trial for about a month, free of 
cost, after which they may hire, buy or return the 
fire. This company claimed to have 3,000 medical 
men using modern gas fires. It also offers to put in 
perfect working order any gas fires which. consultants 
may now be using, free of charge, and, further, to 
An additional attraction 
is free installation, so far as fixing 1s concerned, of 
any gas appliances for water heating, lighting, cook- 
ing, or other purposes. It is obvious that such a 
bold and attractive policy aims at influencing the 
opinion of professional men who, in the course of their 
business, are likely to influence public opinion. 


A disquieting factor in modern industry is the all 
too frequent report that a well-known engineer has 
suffered a nervous breakdown and 
been forced to temporarily retire 
from active business to recuperate. 
Mr. Thomas Roles, the popular 
Bradford electrical engineer, is one of the latest 
victims to be granted temporary leave of absence, but 
there have been many similar cases to which less 
publicity has been given during the past year or two. 
The fact is that modern conditions impose ап 
intolerable strain on responsible officials, which only 
those with cast iren constitutions are capable of with- 
standing indefinitely. Events march so quickly nowa- 
davs that the old well-organised and trained engineer- 
ing staffs of pre-war days have become disbanded, and 
the modern tendency, born largely of the necessity to 
cut down working expenses, is to depend upon one or 
two experienced and reliable engineers and a com- 
paratively untrained and irresponsible personnel. 


The Pace 
That Kills. 


Another contributory cause in all large engincering 
organisations is the fact that the younger generation 
of engincers and assistants who are following in the 
footsteps of their pre-war contemporaries have lost 
‘that invaluable experience which they would otherwise 
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have obtained during the war years, and are in conse- 
quence largely routine men, with little initiative or 
imagination, and therefore incapable of assuming 
technical responsibility or relieving their chief of a 
fair share of his burden of work. Most old-timers 
rccognise this, and are over conscientious in an 
endeavour to shoulder the added burden, with the 
inevitable result, sooner or later, of a breakdown in 
health. We cannot afford to crock up our best men 
in the industry, and my advice to all such js to take 
it easy and shift some of the responsibility on to 
younger shoulders. 


According to a correspondent of a daily paper, two 
eggs per kilowatt-hour is the current rate for electrical 
energy fixed by the municipal supply 


Two Eggs authorities of Auma, in Thuringia, 
Per Kilowatt- and for those who do not own hens 
Hour. 


the corporation has made the special 
concession of one kilowatt-hour for 
three pounds of wheattlour or 25 pounds of potatoes. 
The shortage of money апа high prices for staple 
foods are said to be the cause of the new arrangrement, 
which really comes down to a system of barter. The 
spectacle of a municipal collector staggering under 
basket-loads of new-laid eggs must be rather amusing, 
whilst the scheme suggests possibilities in the com- 


bination of electric incubators, electrically illuminated - 


fowl-houses, and other electrical aids 


to poultry 
farming as a self-supporting venture. 


The visit of members of the Circle of Scientific, 
Technical and Trade Journalists to the new show- 
rooms of Holophane, Ltd., on the 
roth inst., was noteworthy as 
illustrating the general interest in 
scientific illumination, ‘There was an excellent attend- 
ance, which augurs well for the future of the Circle. 
Lighting is just one of those subjects that should appeal 
to the technical press, as there is literally no one who 
is not interested in some aspect of the subject. As a 
result of the propaganda of the Iluminating Engineer- 
ing Society during the last twelve years, there has 
been a remarkable advance in technical proficiency in 
using light, and a better appreciation of the benefits 
of good illumination. 


Holophane. 


Technical journalists may justly claim to have done 
a good deal to bring about this change of view. Yet 
there is still much to be done. Public authorities аге 
often apathetic or unduly parsimonious in their treat- 
ment of lighting problems, or fail to realise the 
advantages of scientific treatment. By continually 
bringing this matter forward, the technical press will 
be doing a useful public service. 


Congratulations to the executive committee of the 
Electro-Harmonic Societv on the undoubted success of 


the first smoking concert of the 
Mirth and — thirty-seventh season. Mr. Bernard 
Song. Drake made an excellent chairman, 


and it is an additional pleasure to 
record that he is now a member of the society. In 
fact, the last few weeks have seen quite an accession 
of new members, which will, I am sure, rejoice the 
heart of the Hon. Sec., Mr. үу. E. Lane, when he 
returns from the six months? business trip to Australia, 


on which he has just started. Не sent a telegram 
expressing good wishes for a happy evening, and the 
chairman read it out just prior to the interval. 


As stated, the concert itself was a success from start 
to finish. The programme provided was one which 
we could all enjoy, and the absence of Miss Beth Tate 
was amply compensated for by the presence of Mr. 
Arthur Prince, the ventriloquist, with his cheek: 
friend ‘‘ Jim.” That turn caused roars of laughter, 
while the violin solos rendered by Miss Evelyn May 


‚меге a delight to all who appreciate high-class music. 


Miss Constance Drever and Miss Barbara Samuel 
charmed us with their songs, and altogether the 
musical directors, Mr. Bernard Flanders and Mr. Lev. 
Stormont, supported by Mr. A. M. Sillar and Mr. 
R. W. Hughman of the executive committee, who 
deputised for Mr. Lane, can rest assured that their 
labours were fully appreciated. ELEKTRON. 


[EL V—À 


THE FORTHCOMING MOTOR EXHIBITION. 


With the great reduction in price of motors of all 
kinds and sizes, and the recent reduction in :he price 
of petrol, there is no dcubt that the Motor Exhibi- 
tion at the White City and Olympia will be as in 
teresting as any of its predecessors, and that the 
results will be gratifying to the soo or more exhibitors, 
representing Great Britain, France, Belgium, America 
and Italy. There will also be a large accessories 
section. 

The exhibition, which opens its doors оп Nox. 5rd, 
will run for a period of eight days, closing on tke 
tuith, the hours of opening being from о a.m. to 
9 p.m. In order to give the mechanic and driver every 
opportunity of visiting the exhibition, the price of adc- 
nassion, after т o'clock on Sat., Nov. 4th, will be опе 
shilling; on Friday, Nov. 3rd, Sat., 4th, before 
1 o'clock, Wed., Nov. 8th, and Sat., Nov. rith, the 
charge will be 2s. 6d., and on Mon., Nov. 5th, Tues., 
7th, Thurs., oth, Friday, roth, the admission charge 
will be 55. 

The exhibition is the x6th of the Seres, and is 
promoted by the Society of Motor Manufacturers and 
Traders, Ltd. 


аана 
THE LIGHTING SEASON IN FULL SWING 
AGAIN. 


The change over from summer to normal time has 
been taken advantage of by the E.D.A. in an effort 
to stimulate business in lighting material by the in- 
sertion of very good advertisements in some 40 London 
and provincial newspapers. At the same time, supply 
undertakings and others have been urged to increase 


their local activities while the advertisements аге 
before the public. On the oth inst. -it is probable 
that in 


the offices and works of this country some 
hundreds of thousands of lamps were switched on 
for the first time after maay months of disuse. Prob- 
ably many of the lamps and fittings are dirty, stands 
broken and installation generally in a mild condition of 
disorder. Have all the electrical contractors taken 
advantage of the opportunity presented for the intro- 
duction of improved shades, alteration of the Position 
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of lights, the selling of lamps and generally showing 
the user how, for a small expenditure, he can improve 
his lighting ? 


BROADCASTING. 

On the roth inst., the British Broadcasting Co. 
issued a sheet containing. the conditions which broad- 
cast receivers should fulfil to obtain P.O. approval. 
The receivers may be constructed for the reception of 
signals of any wave-length, but it must be difficult to 
change the arrangement of the circuits embodied in the 
design by means of external connections. Any com- 
bination of (1) combined tuner and rectifier, (2) гот- 
bined tuner and H.F. amplifier and rectifier, and (3) 
audio frequency ampliüer (valve or other type), will 
be allowed, but no connection causing the aerial to 
oscillate will be permitted. Where reaction is used on 
tc the first receiving circuit it must not be adjustable. 

A general meeting of maaufacturers was held on the 
18th inst. to receive a report from the Broadcasting 
Co. committee on the present position. 


GLASGOW HOUSING EXHIBITION. 

The corporation are holding a Housing Exhibition in 
the Kelvin Hall. All space is occupied, and the 
exhibition is а great attraction to business теп and 
the public generally. It continues for three weeks, and 
is the best yet organised in Glasgow. 

A splendid exhibit has been arranged by whe City 
Electricity Dept., for cooking, heating, laundry and 
power. The Hotpoint Electric Appliance Co., Ltd. 
(Berners Street, London), show appliances for domestic 
and industrial use, also electric iaundry irons, fires 
and radiators. Horton, Kine and Smith (Wellington 
Street, Glasgow) stage electric lamps of all kinds and 
all voltages up to зоо c.p. The Falkirk Tron Co. 
(Falkirk) have fitted up the bungalow erected by 
the National Building Guild, Ltd., with electric 
lighting and fires, and make a very fine exhibit. 

Astro Electric, Ltd. (Carlton House, Regent Street, 


London), show a fine exhibit of intensifiers—tvpes 
suitable for lamps of any size being exhibited. They 
also display their shop window advertisers. Корс" ` 


Electric Sales Со. (Great Britain), of Gray's Inn Road, 
London, have a variety of electric goods on view, in- 
cluding household requisites, vacuuin cleaners, pedestal 
tvpe heaters, and a reflector advertisement projector. 
The Electric Appliances Co., Ltd. (Covent Garden, 
London), show their Imperial Eureka vacuum cleaner, 
vhile Kemp, Williams and Colquhoun, Ltd. (Waterloo 
Street, Glasgow), stage electric fittings of all kinds, 
and "Perpetulad " advertising signs. They have a de 
lightful show of patent bowls and shades in glass, 
mother-of-pearl, shell and crystal. D. Landale Frew 
(Hope Street, Glasgow) stages " Erinoid " electric 
fittings in all colours, and L. G. Hawkins and Co., 
Ltd. (Charing Cross Road, London), have an excellent 
display of ‘ Universal " labour-saving appliances, also 
" Miller " electric fittings and table standards in the 
best artistic designs. Fisher and Partners (Glasgow), 
Ltd., of Buchanan Street, exhibit electric fittings and 
hand-painted coloured bowls, and also fittings for 
hetels. ballrooms and picture theatres. House cleaners 
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by electric suction are shown by “Electrolux,” Ltd. 
(Newman Street, London), and the Croydon Electric 
Vacuum Cleaner by the Electric Suction Cleaner Co., 
of Victory Works, Croydon. 


— 


THE WIRELESS EXHIBITION. 


Statistics now available as to the First All-British 
Wireless Exhibition and Convention, held last week at 
the Horticultural Hall, show a total public attendance 
of 35,000 visitors. This in itself provides ample prooi 
of the tremendous public interest in this new hobby, 
and undoubtedly the commencement of official broad- 
casting will be the signal for ап enormous rush to 
purchase wireless receiving: sets. 

Apart from this consideration. it has provided. the 
first real opportunity for the trade to pet into direct 
contact and ascertain the public point. of view with 
regard to the type of apparatus most tn demand. 
Amateurs have profited by the occasion to obtain expert 
advice on their various ditheulties and experiences. As 
a result a «reat deal of general information has been 
elicited. which will undoubtedly prove of considerable 
interest to wireless manufacturers and suppliers. 

Altogether, the organisers, Messrs. Bertram Day and 
Co., Ltd., are te be congratulated on the excelent 
arrangements and organisation which have made 
possible the splendid success of this exhibition. 


—- 


FILMY ELECTRICITY PROPAGANDA. 


The British Electrical Development Assoc., Inc. 
(E.D.A.), has now three films available for propagranda 
work in the cause of greater use of electric. domestic 
labour saving appliances in the home. One is a short 
film showing actual cooking in a London district, the 
second the E.D.A. story film “Electricity in the Home, i 


and the third another electricity story film obtained 
from America. 
The first two have been readily taken up by 


exhibitors, especially in connection with local exhibi- 
tions, while the third can be adapted for use in this 
country if at least 5o per cent. of it is cut out. It is 
excellently taken, and in technique far surpasses the 
others, but it is long drawn out and silly in many 
places. 

This kind of propaganda film appears to appeal to 
some, and therefore it must not be condemned ; but the 
writer of this note is not impressed, but rather annoyed, 
when such a display is thrown on the screen. He 
believes there are many others of the same mind. 

The idea is good, however, but cannot be carried to 
success unless an adequate sum is spent in the produc- 
tion of the flm, utilising the services of good film 
actors and actresses, and emploving proper scenery and 
adequate lighting. Cannot the money be found to 
produce something Y worthy of the industry ? Surely, 
too, there is scope for a more subtle treatment of thc 


subject, as well as a reallv clever and humorous 
treatment. 
So far, the only propaganda films remaining 


impressed on the writer's mind are such as the Western 
Electric Telephone fim and the "Audion " descriptive 
film, shown by Mr. Frank Gill last year at the I.E.E. 
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PHANTOM CIRCUIT SERVICE.* 


Bv C. J. LARSEN. 


—,, 


(Concluded from page 549.) 


CENTRAL OFFICE APPARATUS. 

The first requirement in the central office equipment 
for phantom circuits is to secure suitable repeating 
coils that have a very small transmission loss and are 
still satisfactory as ring-through coils. I have found 
repeatiny coils for this class of service that displayed 
as much loss to voice currents as the equivalent of 
100 miles of No. 10 copper wire. When these were 
replaced with modern repeating coils it was at once 
observed that the side circuit was not as quiet as with 
the former type of phantom coils. 

This could, of course, have been due to an unbalance 
of the windings, but in this particular case was simply 
due to the inefficiency of the former type of repeating 
coils. In other words, a high-efficiency repeating coil 
passes noises as well as the voice current. 

It is well not to have any more repeating coils in 
the total side circuit’s length than can be avoide). 
These are, of course, introduced in order to bridge 
or cut-in stations between the originating and terminat- 
ing points. The modern repeating coil for this purpose 
is a compromise between talking and ringing efficiency. 
In its design the transmitting qualities have been 
favoured, which is what should be done. 

The total number of repeating coils that 20-cycle 
ringing current will satisfactorily pass through is a 
function of the voltage of the central office ringing 
machine, the distance between the towns where repeat- 
mg coils are installed, and also depends somewhat on 
the type of toll-line signalling equipment. 

A toll-line test panel, or some other form of switch 
ing arrangement where the phantom circuit can be 
set up, forms a very flexible arrangement. Where 
apparatus of this kind can be proven in, it is recom- 
mended. No doubt it has been the experience of many 
that trouble condition on the side circuit seriously 
affected the combination of side circuits and phantom, 
whereas if the phantom could be quickly taken down, 
at least a fair class of service could be rendered over 
the side circuit until the trouble was cleared. There 
are also many other convenient patching arrangements 
made possible by such an installation. | 

The question of heat coils and jumper wires in the 
various exchanges that these lines pass through should 
not be lost sight of because, from a standpoint of the 
overall balance required, these little items may in the 
aggregate affect the question of balance which is so 
essential. 

When laving out a phantom, remember that an 
electrical balance of the side circuit, including the 
respective repeating coil windings, is essential. The 
closer this condition 1s approached, the better the 
phantom will be. Do not look for a quiet phantom 
composed of noisy side circuits for you will be 
disappointed. 

At occasional intervals and, especially if vou are 
having cross-talk interference, check up the repeating 
coil windings to see that they do not have some short- 
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circuited turns. Many a good coil when first installec 
has become defective by lightning discharges or crosses 
with high potential circuits. 

When the question of cost enters in the phantom 
plan, balance the cost of your engineer or plant super- 
intendent's plan and estimate of doing the required 
phantom transposition work and other miscellaneous 
items, against stringing new circuits. In the majority 
of the cases, I think you will want to go the whole 
way in the pregaration of the phantom. 

Do not look for ideal results where phantoms are 
obtained from the use of the iron side circuits. It 
is а very difficult matter to keep the side circuits 
balanced, due to corrosion of the joints and, in fact, 
the wire itself. However, on moderate length lines, 
fairly satisfactory results have, with саге, been 
obtained. | 

The smaller companies operating in the rural districts 
make frequent use of a grounded phantom obtained 
from the use of an iron side circuit. This is accom- 
plished by installing repeating coil equipment in the 
central office and also at some remote point where the 
grounded extension circuit continues. 

The class of service rendered depends entirely upon 
the condition of exposure with respect to the earth, 
the length of the circuit, and its relation to other 
grounded circuits оп the same lead. About all that 
can be recommended for such cases, where for economic 
reasons a metallic circuit the full length is prohibitive, 
is to extend the metallic circuit well beyond the range 
of exposure from power circuits and install the repeat- 
ing coils in a suitable manner so they will be protected 
trom: the weather; also to provide open-space cut-outs 
and fuses where chances for crosses with power wire 
are apt to occur. Wihere there is no exposure to power 
circuits the coils should still be protected with open 
space cut-outs on account of possible effect of lightning 
discharges. 

Do not expect that the quiet phantom circuit will 
remain that way for ever, for it will not. It requires 
more skill to locate the cause of cross-talk or other 
inductive disturbances on a pair of side circuits with a 
phantom combination than on the straight physical 
circuits without a phantom. 

In conclusion, I want to repeat that the grade of 
service obtained from a phantom depends in a large 
measure to the extent you went to jn complying with 
the essential requirements for such a circuit. 


FOR SALE—CHEAP. 


A large number of 48-way Plüg Boards, each with 8 Plugs, six-Fuse wa:- 


complete with Fuses, six Lightning Arrestors and Earth . Can be ud 
for many complicated circuit arrangements. Particularly suitable for 
Wireless Experimenters, Quite new. Finest instrument finish. | Made by 

Sullivan, 8. G. Brown, A. T. M. Co., Edison Swan, etc., etc. ` 


Overall dimensions 93” x 6" x 21" 


, Cosf about £6 to make. 
Price 21s. each packed апа. delivered free 


S. RENTELL & Со» LT. 


36, Maiden Lane, London, W.C2. 


Telephone GERRARD 2460 
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Questions and Answers by Practical Men. 


RULES. 


QUESTIONS : We invite our readers to send us questions, preferably on technical 


thai have arisen in actual practice. Questions which we consider of 


sufficient interest Lo our readers will exther be replied to under '' Answers to Corre- 
spondents ' or replies wili be invited from our readers. One shilling will be paid 
for the question which we select for competitive replies in this column. 
. ANSWERS: A fes of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
i nee will be attached to clearness and conciseness, as well as accuracy. T'he 
Editor reserves the right to make no award, or to accept only one reply, tf, tn his 
inion, the answers received do not possess sufficient тети. Competitors desiring 
the return of their manuscripts, if unaccepted, should enclose stamped addressed 
m 


Write on one side of the paper only, and if diagrams ате sent, draw them on a 
separate sheet of paper attac to the manuscript. Competitors may adopt а 
“nom de plume,” but, both in the case of questions and answers, the competitor's 
resi name and address must be sent with the manuscript as a guarantee of good fatth. 
No will be entered into with regard to successful replies. The Editor's 
decision ы final. 


Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
siz competitors who win the first or second prize the most times during the next lwelve 


The words '' Questions and Answers" or '" Q" and “A” should be placed at 
the top left-hand corner of ай lettere intended for this column. 
QUESTION NO. 149. 
Is it possible to start & three-phase squirrel cage induc. 
tion motor that has: 
(а) One phase short-circuited. 
(b) One phase interrupted. 
If either of these faults occur after the machine has been 
run up to speed what will be the result ?2—'* B.C.” 


QUESTION NO. 150. 

In an installation of small induction motors (squirrel 
cage) supplied by a three-phase alternator, it is proposed, in 
order to avoid line disturbances when switching in an addi- 
tional motor, to first run this motor up to speed from ar 
;uxiliarv source of supply, and switch it in parallel with the 
others after full speed has been attained. 1 understand that 
a heavy rush of current will be the result. Can any reader 
tell me whv this should be, and whether the current will 
be greater than the short circuit current of the motor, that 
is, with the rotor stationary ?— ‘ B.C." 


(Replies to Questions Nos. 149 and 150 must be received 
not later than October 28, 1922.) 


Answers to Questions. 


Question No. 144. 
Can апу reader give me a complete list of tools requirea 
for a fairly large armature winding shop? We have gas 
laid on and electric power. —'* WINDER.” 


REPLIES TO QUESTION No. 144. 

The frst prize (105.) has been awarded to “ l'ormer " 
for the following reply : — 

Assuming that one has to go into a shop devoid of 
all equipment except "gas laid-on and electric power," 
then practically a full winding equipment is necessary. 
Of course, gas is essential to quickly heat irons, and 
electric power is also desirable to operate coil winders 
and fans for the oven. 

It may be very truly said that there 15 no limit to the 
tools which may be found to be useful in the modern 
winding shop. The chief factor which will govern the 
quantity is the amount of capital available for disposal 
upon these particular items. Гог instance, for very 
large armatures it is necessary to pass a large amount 
of current through them when carrying out the drop 
test. Hence it is necessary to have a set of large 
capacity accumulators installed. These, of course, are 
very expensive, and, although they are desirable, it 
may be found to be out of the question as far as cost 
is concerned. 

Amony the most essential “tools” is a few good sets 


of trestles. Badly designed trestles are a source of bad 
temper on the part of the winder. One can expend 
more energy in a day pulling round heavy armatures 
on bad trestles than is necessary to wind half a dozen 
armatures. Good trestles should have rollers operated 
on roller bearings. 

A foot or machine-operated knife is necessary to cut 
such material as presspahn, mica cloth, mica, empire 
cloth, ete. A considerable amount of time is saved 
with such a tool. 

Formers for winding coils are very essential. These, 
of course, will have to be specially made. “Winder " 
should obtain spare coils from the manufacturers of his 
motors and from them construct his formers. If spare 
coils are not available, then the formers cannot be made 
until an armature is in the shop for repair. “Winder ” 
would be well advised to pay a visit to a large firm of 
manufacturing electrical engineers and study the design 
of formers. This is a very important subject. 

Dealing briefly with the remaining tools, they may be 
classified as follows : — 

Oven.-—This is usually built of wood, with the top 
and sides lagged. Hot-water pipes usually supply the 
heat necessary to “bake ” the armatures, coils, ete. 
A fan draws air very quickly through the oven, and so 
circulation is maintained. 

Blow Lamps.—Several blow lamps should be available 
of various sizes. The chief use of a blow lamp in the 
winding shop is to play a flame upon a commutator 
after it has been rebuilt. Then the cones are tightened 
up and copper insulation becomes practically solid. 

Soldering Irons.—These may be of the solid and gas 
variety. Several of each type should be available. Of 
the solid type about eight, varying in weight from two 
ounces to eight pounds, should be purchased. 

Pliers.—Several pairs of good pliers should be pur- 
chased. These should be from the small light type 
to the heavy cutting variety. — Wirecutters should also 
be available. 

Hummers.—A number of hammers аге necessary. 
These, also, should vary in weight. Heavy sledgc- 
hammers are sometimes necessary, as are very light, 
ball pane hammers. 

Mallets. —These, also, should vary in size and weight. 
They should be purchased in two varieties—boxwood 
and pigskin. 

Scissors.— I hese аге very handy for trimming 
insulation, especially at the ends of the slots. They 
should also vary in size. 

It will be found that a verv large number of tools аге 
“home-made.” That is, almost every winder possesses 
special tools which he has made at some time or other to 
meet eertain requirements, Such tools cannot be bought. 
If “Winder” can design tools, he will find that as 
time goes on he will have a large stock of these special 
tools in the store. They are very useful subsequently. 
—“ FORMER.” 

Note.— “Armature Winding,” by ©. Sylvester, 
A.M.I.E.E., etc., 8s. post free from this office, con- 
tains a complete list of tools, and deals extensively 
with winding shop equipment.—Editor, ELECTRICITY. 


The second prize (3s.) has been awarded to “М. M." 
for the following reply:— 

As there is practically no data given in the question, 
only a general answer can be made.  Armatures vary 
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from those for fractional horse-power machines to 
others for machines of many thousands of kilowatts. 
Thus there are great differences in the tools employed 
and in the necessary mechanical manipulations. 

When received from the fitting Shop, armatures have 
to be insulated. For cutting up the insulating media 
knives and scissors are in use, but where there is any 
great output a guillotine 15 a great time-saver. 

Nearly all armatures are now fitted with former- 
wound coils; therefore a bench with carpenter's tools 
will be required to construct these formers. For hand- 
wound armatures all that is necessary is a few wooden 
bobbins. | | р 

Wire is often varnished before being wound. This 
is done by running the double-cotton covered wire off 
one drum through a tank containing the varnish, and 
then on to a second drum. Given a suitable distance 
from the tank, the wire will be practically dry when it 
reaches the second drum. 

Taping the former-wound coils may be done by hand 
or, preferably, by a taping machine. 

Soldering apparatus is necessary for attaching com- 
mutators and making connections. Нага soldering 
apparatus should be at hand as some joints and con- 
nections must be brazed. | 

An important part of the work is in putting bands on 
the armatures. Some sort of lathe is required to take 
the armatures, and an arrangement by which a tension 
can be put on the wire when winding. 

Finished armatures are varnished, and often 
immersed in an insulating medium. They are then 
dried or baked. 

Cutting-pliers, screwdrivers and other similar tools 
should be provided, also a supplv of wooden wedges 
and mallets.—“ M. M." 


————————— X 


ELECTRICAL ENGINEERING.—FINAL GRADE. 


SOLUTIONS TO 1922 EXAMINATION QUESTIONS OF THE 
City AND GUILDS INSTITUTE. 


ee 


By Epwarp Носнеѕ, B.Sc. (Eng), A.M.LE.I. 


(Conlinucd from page 538.) 

О. о. -Make a sketch illustrating the correct design 
of a fuse. What is the highest pressure for which fuses 
should be used ? Why cannot fuses be used for very 
high pressure ? 


A. 9.-—The simplest and most common form of fuse 
is that in which the fuse wire is supported inside a tube— 
generally of porcelain. The tube should preferably bc 
mounted vertically so as to give a chimney effect. This 
arrangement has the advantage of facilitating the 
removal of the vaporised metal, and therefore of sup- 
pressing the arc when the fuse blows. It is desirable 
that a lining or tube of asbestos should be placed 
between the wire and the porcelain, as this protects the 
latter from fracture and also prevents any of the metal 
depositing on or even getting into the material of the 
holder. 

The fuse-holder should be so designed that it can be 
inserted and removed without any risk of the attendant 
accidentally touching a live part ; and it is an advantage 
to have the contacts sclf-aligning. 


l'ig. 10 shows the arrangement adopted by one firm 
and incorporates all the desirable features just described. 


А metallic arc, if backed by a high voltage, тау 
produce a long flare and thus prevent the circuit being 
opened ; and for this reason the open type of fuse is, 
in general, not suitable for more than 1,000 volts. 
Fuses have been con- 
structed for working 
on 2,500-volt circuits 
bv enclosing the fuse 
wire in а case, the 
wire being packed 
round with insulating 
and non-inflammable 
powder or dust such 
as French chalk or 
quartz. 

In the Schweitzer 
and Conrad fuse the 
tube is made of thick 
glass, as for a steam 
gauge, witha brass cap 
at each end. Inside 
the tube is a sub- 
stantial spring, one 
end of which is at- 
tachedto one of the 
caps, the other end 
being fixed to the fuse 
wire, which passes 
through a cork and is 
connected by another 
short wire to the other 
cap. The tube is filled 
with carbon  tetra- 
chloride—.a non-inflammable liquid having a dielectric 
strength of 10,000 volts per mm. When the wire 
fuses, the spring contracts instantaneously and thus 
introduces a long gap into the circuit. 


This pattern of fuse-holder has been made with fuse 
wire up to 10 amperes for a pressure of 110,000 volts. 
the tube being then 36 inches in length. It is not suit- 
able for dealing with extremely large powers, however, , 
owing to the carbon tetrachloride being dissociated bv 
the large amount of heat that would be liberated when 
the fuse operated. 


ГІС. 10. 


(To be continued.) 


Correspondence. 


A SUGGESTION. 
To the Editor of ELECTRICITY. 


SiR,—With reference to tbe interesting article on 
Power Factor Correction in your issue dated 
September 1st (p. 461), will Mr. Stubbings kindly sav 
why the condensers in the final example are assumed 
to be connected in star? Would it not be better to 
connect them in mesh, thus obtaining the full co 
volts оп each condenser and reducing the capacity 
required to one-third—i.c., to 194/3 = 64.7 па. each? 


Yours, etc., 
“TWELVE YEARS A READER. 


JI- 
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A SIMPLE POTENTIOMETER. 


In schools, technical institutions, works test depart- 
ments, etc., there 1s often a need for a potentiometer 
that will give a fair standard of accuracy, and yet, 
either on the ground of cost or insufficient use, the 
usual type is not available. To such the following 
instrument may be recommended, as easy to construct, 
simple in action, readily calibrated, and, while naturally 
not as accurate as the more elaborate types, being as 
reliable ın action as required for all but extremely 
accurate work bevond the usual need. 


„КЮ. 


The slide wire is of Constantin, Eureka or similar wire, 
picked for evenness and constant diameter over its 
length. A resistance of about 1o ohms to the metre 
can be obtained without an unduly small wire. The 
arrangement is as shown in Fig. 1. А two-volt secondary 
cell is connected through a fine adjustment resistance 
R 2, a limit resistance R 1, to the slide wire, thence via 
the potentiometer coils S 2, S 1 to the other pole of 
battery. Potentiometer coils S r and 5 2 are equal in 
resistance to the slide wire. The test voltage is con- 
nected to the appropriate range on the “ Test" terminals, 
and balance obtained in the usual manner. The key 
is used for connecting the standard cell or the test 

s” ©” 
а SLIDE WIRE 


? мат CELL 


AEEY х ———————OQo + TCST 


STANDARO 
CELL 


Fic. 2. 


voltage as requircd, the key head thrown right makes 
the two contacts for the standard cell, thrown left, the 
single contact for test. PR is a high protective 
resistance permanently in the standard cell circuit. 
Гог voltages above 1.5 the potential dividers are used 
by connecting the terminal T to the required test 
terminal, the voltage under test being connected across 
the outer terminals. Рт aud P 2 are r: тоо ratio, 
sav, 9,900 ". and 100 *. P 3 and P 4 are I: 10, say, 
goo *. and 100 ~“. 

C The coils Sr and S2 сап be very well calibrated 
against the slide wire bv adjusting so that when in a 
series circuit no change in deflection is observed in a 


sensitive galvanoineter connected across slide wire, 
or potentiometer coil on switching over. 

& lig. 2 shows the arrangement of the potentiometer 
in schematic. 


Reviews of Books, &c. 


[Books noticed in this column will be sent from ELEC- 
TRICITY Office to any part of the world, for the published 
price, plus ten per cent, for postage (тіпітит 2d.) and 
orders will be appreciated.] . 

Клио RECEIVING FOR BEGINNERS. By R. T. Snod- 
grass and V. F. Camp, A.I.R. E. (Macmillan. 3. 6d. 
net.).— his book is written in answer to the question 
now on the lips of thousands, “How can I receive 
radio? " And to the average person who purchases a 
receiving set and wishes to have some simple descrip- 
tion of the art of "listening-in," it is to be recom- 
mended. Without going closely into technical detail, 
it is interesting reading from beginning to end, The 
information it contains is essentially practical, and, 
although the authors do not claim the methods they 
describe as the only way, their methods are certainly 
good. It should not be forgotten that the book is 
published in the U.S.A., and many of the terms and 
practically all the illustrations are essentially American. 
This remark also applies to the wire table on page 99, 
and, although the diagrams are particularly clear and 
cannot possibly be misunderstood, some cf the symbols 
differ from those adopted in this country under the 
approval of our Engineering Standards Association. 
The chapter on general hints is particularly good, and, 
although short, contains many concise and valuable 
hints. The book is to be recommended to all persons 
purchasing valve or crystal sets, and who require some 
general knowledge as to their operation and erection. 


REDUCING BOILER LOSSES. 


The amount of heat lost by conduction and radiation 
through the settings of steam boilers varies consider- 
ably, but there are few modern boilers of the water- 
tube type, with large combustion spaces, in which 11.15 
loss is not at least 4 per cent. of the heat value of the 
coal burnt. Writing recently in Power, H. T. Matthew 
points out that about 7o per cent. of this loss can be 
avoided by using one or two courses of insulating brick 
in the furnace walls in place of the same thickness oí 
frebrick or ordinary red brick. Under the conditions 
of temperature existing in the furnace walls, the 
thermal conductivity of insulating bricks is about one- 
ninth that of firebrick or red brick. Firebrick linings 
are, of course, essential, but by using insulating brick 
for the outer portions of the walls the boiler efficiency 
may be increased by about 3 per cent., this represent- 
ing a saving of 5 per cent. or so on the coal bill. Due 
to the Jagging qualities of the insulating brick, the 
firebrick lining becomes hotter than would otherwise 
be the case, hence it may be necessary to use special 
firebricks at the points of maximum temperature ; this, 
however, is a minor consideration which does not 
appreciably affect the overall saving affected by the 
use of the insulating covering. Drums, arches and 
other parts to which bricks cannot easily be applied 
can be lagged bv an insulating cement of the same com- 
position as the insulating bricks, wire reinforcement 
being used if necessary. | 
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Various Items. 


Warrington.—Some 50 leading electrical firms are certain 
to be represented at the Electrical Exhibition which opens on 
the 2nd prox. in the Empire Hall. Probably the number of 
exhibitors will exceed this number. 

Pretoria.—Tenders are required for H.T. ironclad truck type 
switchgear, L.T. switchgear, transformers, and cables in connec- 
tion with the 1920 extension of the electric lighting and power 
supply. Specification, etc., Room 49, D.O.T., 35, Old Queen St., 
Westminster, S.W. т. 

Pitman’s Technical Bookshelf.—Particulars of the recent 
publications by Sir Isaac Pitman & Sons, Ltd., are contained 
in the October number of this useful issue, which is published 
chiefly for the information of lecturers in science and technology 
and those engaged in technical work. 

Faraday House Journal.—The Michaelmas term issue just to 
hand contains various interesting notes, a biography of Mr. P. V. 
Hunter, C.B.E., President of the F.H.O.S.A., articles on boiler 
feed and electric traction, as well as a record of present and 
past students' activities 'and successes. 

Telephone Troubles.—‘‘ Quite recently I had one of your books 
entitled ' Telephone Troubles,' and I find it perfectly satisfac- 
tory." That was what a reader wrote to us the other day, and 
we are pleased, although not surprised, because when a book 
reaches its nineteenth edition it is a fairly sound indication that 
it has some real value. Interested telephone readers should 
get it. Price only 10d. post free, from ELECTRICITY Office. 

Meetings.— The Junior Inst. of Engineers will meet on Friday. 
20th inst., at 7.30 p.m. Lecturette: “ Profits from Waste Pro- 
ducts,” by С. Н. Ayres, M.I.E.E. (Member). Slides and 
Exhibits. Also on Friday, 27th inst., at 7.30 p.m. Question 
and General Discussion Evening. And on Friday, November 3, 
at 7.30 p.m. Lecturette : ‘‘ Laminated Springs," by T. Н. Sanders 
(Member). All at 39, Victoria Street, Westminster. 

The Pocket Electrescope.— We described and illustrated 
this very neat and useful contraption in our columns a few 
months ago, and now have much pleasure in directing the atten- 
tion of our readers to the advertisement thereof which Messrs 
Drake & Gorham have inserted in this issue. It should appeal 
to a very large number of men in the electrical trade and par- 
ticulars will willingly be forwarded on application. Send them 
your inquiries. 

Electrical Engineering. 
this issue readers will notice an announcement with regard to 
the latest edition of this set of volumes, and it will,we think, 
appeal to a very wide circle as they are so written as to be of 
direct value to practical electricians who wish to gain as. much 
knowledge as possible without puzzling over abstruse mathema- 
tics. Full particulars will willingly be sent by the publishers on 
receipt of application form. 

Henley Wiring System.—If any electrical contractor who is a 
reader of this paper has not yet received a copy of Henley's 
new booklets on the subject of their Wiring System, they should 
make a point of writing at once to the Company at Blomfield 
Street, London, E.C. 2, and asking for copies, at the same time 
mentioning this journal. They will be very pleased indeed to 
send them as they are most anxious to bring the system to the 
notice of electrical contractors in all parts of the United Kingdom 
às well as in the Colonies. 

Contact. —The October issue of the Journal of the National 
Association of Supervising Electiicians contains the Presidential 
Address delivered by Mr. W. E. Highfield on the 12th ult., and 
many features serving to impress on the reader an appreciation 
of the great and growing importance and value of the Association. 
The membership has increased considerably of late and we 
wish every success to the efforts now being made to obtain still 
wider recognition of this virile society. 
visit to the Lots Road Power House to-morrow, and a lecture 


and demonstration on wireless on the 14th prox. at Caxton Hall. , 


Stoke Newington.—Last week there was a bright compact little 
exhibition in the Library Hall, promoted by the Borough Council. 
There were a dozen exhibitors, including four local contractors, 
making excellent displays of lighting, heating and labour-saving 
appliances. Otherexhibitors included the Brompton & Kensing- 
ton Accessories Co., Ltd., the British Electric Transformer Co., 
Ltd. (‘ Tricity "), the Hotpoint Electric Appliance Co., Ltd., 
and the Russell Electric Appliances Co., Ltd. of Alliance Mills, 
Belfast Road, N. 16. The latter firm included in their exhibits a 
new bowl fire of quite moderate price, yet of distinctive appear- 
ance, and a small heater and toaster. 
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There is to be a | 


Electricity Commissioners issued a sanction to The 
Syndicate, Ltd., for the erection of a power house to supply a 
delineated area in Gloucestershire. The name of the Com.par.y 
has been changed to the West Gloucestershire Power Co., Ltd., 
the capital of which is being increased to /235,000 with necessary 
borrowing powers, and work has already been started on the 
erection of the power house at Lydney, which is designed for an 
ultimate capacity of 30,000 kw., of which 10,000 kw. is already 
on order. 
will be absorbed very rapidly as a large amount is required for 
the collieries and for industrial purposes over the arca of supply. 

which is 300 square miles. 
E o., Ltd., who have undertaken that current will be available 


the distribution system throughout the area. 
have asked us to intimate that they will not require any addition 
to their stafi. 


has been issued by Justus Eck & 8. Brook (4-12, 
S.W.1). 
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The Institution of Electrical Engineers.—The opening meeting 


of the I.E.E. will take place on November 2, when Mr. Frank 
Gill will deliver his inaugural address as President. 
be followed by an ordinary meeting on November 16, when 
a paper by the late Dr. С. Карр, on “ 
will be read by Professor Miles Walker. 
will commence its meetings on November 8, with a paper by 
Messrs. К. L. Smith-Rose and R. Н. Barfield on ‘‘ The effect 
of local conditions on Radio Direction-finding Installations." 
The Annual Dinner of the Institution will be held on Tuesd2\, 
February 6, 1923, at the Hotel Cecil. 


Ihis will 


Phase Advancing,” 
The Wireless Section 


The West Gloucestershire Power Co.—In September last the 
Norchard 


It is expected that the whole of the power available 


The contractors are The Foundation 


early next year Their contract is acomprehensive one, including 
The contractors 


Trade Notes, 


A card from E. A. Langrish & Co. (E. Р. Lyons), of 25, Warham 


St., S.E. 5, announces the holding of stocks of Ship Kino Carbons. 


A new list of Garbe Lahymeyer D.C. & A.C. motors in stock 
Раіп.сг Street, 


The reduced prices ruling since Sept. 1 of Sunco electric fire> 


are given in a folder to hand from the 8un Electrical Co., Ltd. 
(118-120, Charing Cross Road, W.C. 2). 
box for the fitting of flush switches, before or after plasterirg. 
is dealt with in leaflet No. 375. 


The new Sunco switch- 


Under the title “Lighting Units of Distinction,” the B.T.-4.Ce., 


have prepared a first-class folder dealing with the Keldon ard 
the Ace. 
filament lamps are given; while in a larger folder particulars 
are given of the shop window types of X-ray reflectors, together 
with reproductions of actual installations and notes on B.T.-H. 
spotlight projectors. 


In another folder new reduced prices of carbon 


A series of brochures issued by Holophane, Ltd. (12, Carteret St.. 


S.W.1), give excellent reproductions of numerous installations 
on the Holophane system of scientific illumination. 
brochures deals with the subject generally, all classes of 
installation being covered. 
lighting, the third to school lighting, and the fourth to church 
lighting. A further leaflet deals in detail with the Holophane 
Daylight Uuit for colour matching by artificial light. 


One of the 


Another is devoted to industrial 
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Made of Pure Para Rubber, 
soft and durable and unaf- 
fected by climatic conditions 


DAVID MOSELEY & SONS, 


L mited 


ARDWICK, MANCE ESTER. 
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TRAINING FOR ADMINISTRATION IN 
INDUSTRY. 


The Presidential address by Capt. H. Riall Sankey 
to members of the new Institute of' Industrial Adminis- 
tration (110, Victoria Street, S. W.r1), on the roth inst., 
at the London School of Economics, was devoted chiefly 
to the work of the Institute and its aspirations. We 
quote a few extracts from the address : — 

"What place does administration take in an indus- 
trial organisation? Until quite recently, and it seems 
to me without adequate consideration, we have been 
content to. regard Capital and Labour as the two 
factors or partners of industry, and very often it has 
been considered that these two factors were antagonis- 
tic: Capital versus Labour. For some mysterious 
reason administration has been ignored in this con- 
nection, as is forcibly pointed out by Mr. Vyle in an 
address before the Birmingham Branch of the Institute 
in February of this year. He points out that in 
accordance with the “accepted view Capital means 
Money, and Labour purely manual labour, and he asks 
what would happen if merely Capital and Labour were 
put together; he answers, ‘ absolutely nothing.’ 
‘Labour cannot produce anything unless told what to 
do, and Capital is incapable of telling Labour what to 
do. What Mr. Vylecalls ‘ the third factor ’ is required 
AR the purpose, and he concludes his address thus :— 

‘I am at a loss to find a suitable name for this 
group. Some call it the administration, but there 
are many 1n this group who are not administrators 

—who are themselves directed, yet are not Labour, 

as the public understands Labour. 

` It has been called the brains of industry, but this 

I reject, because brains cannot be their exclusive 

prerogative. The manual worker must use his 

brains, and does, to carry out efficiently the direc- 

Cons he receiv es. | 

‘I want a word which will express that part of 
industry which is responsible for invention, imagina- 
tion, organisation, administration and supervision, 
and so I leave it as I began, at the third factor.’ 


“I do not think ‘ Third Factor’ will do as a name, 
and the reason Mr. Vyle has not been able to find a 
name is that he has included too much in one factor. 
It would seem that we are driven to split his ' Third 
l'actor ' into two, aud thus to have four factors, which 
I venture to suggest should be:—{1) Owners; (2) 
administration (commercial and technical) ; (3) technical 
workers; (4) manual workers, or Labour. 

“There is no difficulty in defining an owner, and he 
is generally passive, especially if good dividends are 
declared. It is to be observed, however, that an 
administrator or a worker of either kind may also be 
an owner. Nor is there any difficulty in defining 
technical and manual workers. The latter are better 
known as Labour, and the former are those who do 
technical work undcr direction, such as draftsmen, 
tracers, estimators, clerks, etc. 

“It is, however, ditficult to find a concise and satis- 
fying definition for an administrator owing to the 
great differences in the grades and occupations; any 
I have been able to find expresses either too much or 
too httie. Provisionally, and until something better 
is discovered, I suggest the following defnition: ‘ An 
administrator i 15 one who 15 responsible for and directs 
the work of others.’ 

“А general idea of the scope of Administration may 
be obtained bv stating the duties that nave to be 
performed in an Industrial concern by the various 
grades of its personnel. 


"They are, stated in general terms :— 
To direct the general policy of the business. 
To obtain funds and to exercise financial cont: ol. 
To obtain orders for the products of the business. 
To arrange for the carrying out of orders by 
designing, bv issuing instructions to workers, 


by obtaining material, and by inspection of 
the products. 


To arrange for the delivery of the products to the 


customers. 

To supervise and carry out the requirements of 
what is called ‘the Human. Factor’? in 
Industry. 


To arrange for all payments and for the collection 
of moneys due. 

To keep account of all moneys received and paid. 

To inform the Owners at intervals of the result 
of the operations. 

To carry out all the above so that the product 
shall be of the proper quality and can be 
sold at a price that will give a reasonable 
return to the Owners, provided always—and 
this is most important—that the Administra- 
tion should be such that the Administrators, 
the Technical Workers and the Manual 
Workers should be contented in their work. 


"To be quite frank, these important duties have 
only been moderately well carried out in the past; is 
not the reason obvious .that too much trust has been 
placed in the rule of thumb and the light of nature! 
We would not expect the Workers to carry out their 
duties satisfactorily unless they had been properly 
trained; why should we expect Administrators to be 
able to do so? Clearly they also must be trained, and 


to do this effectively the laws cf Administration must 


be ascertained and applied. The training of Admiuis- 
trators is the fundamental object of this Institute. 

"A well-trained, energetic and loyal Administration 
ought to be able materially to lower the vost cf [«c- 
duction by reducing on costs and by persuading and 
making it possible for workers to do a full day's work 
with comfort to themselves, and thus enabling this 
country to compete favourably in foreign markets to 
solve the unemployment problem. 

“This is the high ideal before this Institute, aud 
m» fervent hope is that in due time this ideal will be 
attained. " 


_— — ——— 


HIGH-POWER MERCURY RECTIFIERS IN 
GLASS BULBS. 


(Compared with the “ironclad " mercury rectifiers 
which are now used successfully in competition with 
rotary converters for the rectification of alternating 
current, the older patterns of mercury rectifiers in glass 
bulbs offer the advantage that no vacuum pump is 
required to maintain the requisite degree of exhaustion. 
A high-vacuum pump has always to be provided as an 
auxiliary to the ironclad rectifier, and this pump must 
be run practically continuously during the first few 
months of service. After that it need only be run 
intermittently to remove air which gradually leaks in 
through the joints, and occluded gases which are 
gradually expelled from the metal parts under the 
influence of maintained high temperature and vacuum. 


Hitherto, the maximum current capacity of the 
mercury rectifier in glass bulb has been about 150 amps., 
but the A. E.G. have recently brought out a glass bulb 
mercury rectifier for 250 amps. ‘The general appear- 
ance of this apparatus for three-phase connections is 
as shown in the accompanying sketch, Fig. т. The 
six-phase rectifier has, of course, six instead of three 
elbow tubes. The prinicpal difficulties encountered in 
the construction of such large rectifers are (says Helios) 
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. has eleven tapping ; and 
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the proper dimensioning of the glass bulb to ‘preve: 
overheating, and the conduction of the heavy curre 
through the walls of the vessel. In the rectifier hc 
described, the glass vessel is made with a pear-shap. 
enlargement of the bulb instead of the usual pl: 
conical form. The current is carried into the vessel >. 
using molybdenum wire, which is fused into socal 
molybdénum glass, the latter having practically vr 
same co-efficient of expansion as the molybdenum wir, 
and being so tough and strong that temperature differ. 
ences of several hundred degrees do not cause cracking. 
Referring to Fig. 2, the molybdenum wire b passe 
from the hood a to the | 
graphite electrode с and a 
is enclosed by the glass 
wall d, the form of the 
latter being such as to 
produce a very long 
sealing surface. A seal 
of this type made in 1915 
is still operating satis- 
factory. . 

The rectifier 1s used in 
conjunction with a regu- 
latingr transformer which 
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a choking соп is em- 
ployed in the d.c. circuit 
to smooth out pulsations 
in the current. In addi- 
tion, a primary or anode 
choking coil is used in 
order that the rectifier 
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may have a falling 

voltage characteristic, 

enabling it to operate =a 
satisfactorily in parallel Fic. 2. 
with other rectifiers. 


Small rectifiers may be started by hand, but the larger 
types are Ptted with electro-magnetic tipping gear. 

In the older types of A.E.G. rectifiers the arrange- 
ment of the ignition anode was as shown in Fig. 3: 
on turning the bulb in the direction of the arrow 4 the 
mercury surfaces in the main electrode b and ignition 
anode a came into contact, and, when the direction of 

— c €$0 4 | 


FIG. 3. FIG. 4. 

the tipping was reversed, the mercury contact was 
broken, thus striking the arc. The new form of igni- 
tion anode consists of a graphite electrode a, Fig. 4. 
The advantage of this is that the arc struck on the 
carbon electrode will last nearly half a cvcle, whereas 


"A 


‘in both cases. 
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With mercury as the ignition electrode, the arc lasts 
олу for a fraction of the half cycle. Ignition by the 
graphite anode is, therefore, more reliable. 

Automatic switchgear is employed to regulate the 
parallel operation of two or more rectifiers. One 
rectifier is first put into service, and when the load on 
this exceeds 80 per cent. of the rated capacity of the 
rectifier, an automatic switch places a second rectifier 
in parallel with the first. The paralleling connection 
is broken automatically if the load subsequently falls 
below 75 or 8o per cent. of the maximum output of one 
rectifer. Automatic ignition gear, of course, places 
the second rectifier in action before the paralleling 
switch is closed. 

Above 60 per cent. of rated cutput there is little to 
choose between the efficiencies cf rotary converters and 
mercury rectifiers, the efhciency being about go per cent. 
Below half rated output, however, the 
efictency of the rotary converter begins to decrease 
rapidly, reaching a value of 7o per cent. at one-quarter 
of full load. The efficiency of the mercury rectifier, on 
the other hand, remains practically constant from full 
load down to one-fifth of full load, and is still about 
So per cent. at one-tenth of full load. 

The new rectifier described is made for current out- 
puts up to 250 amps. at тїо or 250 volts, and for 
200 amps. up to sco volts d.c. The six-phase rectifier 
more expensive, but also more efficient, than the 
three-phase apparatus. 
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WORKING HOURS. 

The report of the joint investigation committee ap- 
pointed by the Engineering and National Employers’ 
Federation, Shipbuilding Employers’ Federation, and 
the Unions’ Negotiating Committee Fas now been is- 
sued from the offices in Broadway House, Tothill 
Street, Westminster, S.W.1. 

The committee have not expressed any opinion, 
but have presented a summary of the information 
collected, both in this country and on the Continent, 
in concise form. Without a visit to the U.S.A., the 
committee feels that ‘is work must be regarded as 
incomplete. 

The following abstract from the report, which, in 
this, makes 92 pages, regarding “payment by results," 
is of interest. 

"Some system or other cf payment bw results is 
in operation to varying extents in practically ali Arms. 
Firms mention a number of cases where piecework 
would have been introduced but for objections raised 
by the trade unions concerned, and this applies par- 
ticularly to patternmakers and foundrymen. 

“Between 1913 and 1919 there have been а certain 
number of cases of changes from timewor& to plece- 
work. 
initiative of the emplovers, Dut in some of the cases 
the application came from the workpeople. The re- 
selt has been an increase in earnings and output. 

“Itis reported that in a number of case; the efforts 
of the pieceworkers have been hampcred through ihe 
fact that their assistants are not being paid by results, 
and in every case where it has been found possible 
to introduce payment by ;esults for the assistants the 


As a rule the change has been made on the | 
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result has bee» satisfactory. In most cases where it 
has been tested, .t has been found that a svstem of 
individual payment by results is better than a system 
cf collective payment by results." 
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A LARGE FLOOD-LIGHTED “MAZDA” SIGN. 
There has just been erected on the Mazda electric 

l:mp factory at Rugby a sign—said to be the biggest, 

heaviest and most brilliant of its kind in the kingdom—- 


Mama 


ELECTRIC LAMPS 
ME MADE HERE 


1.—GENERAL VIEW OF FLOODLIGHTED SIGN FROM 
THE RAILWAY. 


Ic. 


overlooking the L. and N.W. Railway. It measures 
33 ft. by 22 ft., and consists of opal glass-faced letters 
on a steel framework, bolted to the factory roof. It is 
illuminated most brilliantly and effectively by means 


of B.T.-H. floodlight projectors, equipped with 
ELECT RIC > LAMPS 
ARE E MADE HERE 
Гіс. 2.—CLOSER VIEW, SHOWING THE OPAL- 


FACED LETTERS. THE LETTER “М” IS r1 FT. HIGH. 
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Mazda gasfilled lamps. If it had been illuminated by 
10-watt small lamps, it is calculated that at least Воо 
would have been required, whereas actually four 
1,000-watt Mazda gasfilled lamps only are used. The 
excellent results achieved are shown in the accompany- 
ing illustrations, and full information of the system 


Fic. 3.—B.T.-H. 
FLOODLIGHT 
PROJECTORS IN 
BRACKET 
MOUNTING AS 
USED FOR 
ILLUMINATION OF 
THE SIGN. 


may be obtained from the Illuminating Engineers’ 
Dept. of the British Thomson-Houston Со.; Ltda, 
Rugby, and 77, Upper Thames Street, London, E.C.4. 
The construction and erection of the sign itself were 
carried out by J. Akers, the well-known sign makers, 
of Medina Works, Kew Green. 


—_— es 1. ла eee 


— —— 
——À 


THE POWER FACTOR OF INDUCTION MOTOR 
INSTALLATIONS, 


Bv С. W. STUBBINGS, A.M.I.E.E., A.Inst.P. 


In a previous article the writer endeavoured to 
explain some of the methods by which the power factor 
of large installations could be increased with.a view to 
obtaining from the supply authority concerned the 
most favourable rates for electrical energy. There are 
many cases of smaller installations where the reduction 
in charges for supply are not sufficient to warrant the 
provision of special apparatus for power factor 
correction, but where by a judicious choice of plant 
the demand on the supply authority for wattless current 
can be reduced very largely. 

It has already been remarked that the induction 
motor, working as it does with a field which is 
primarily alternating, necessarily requires  wattless 
magnetising current for its operation. The amount of 
such magnetising current is constant at all loads, and 
if this were the only wattless current required by the 
motor the power factor would steadily increase as the 
load increased. Actually the state of affairs is not 
quite so simple in that, with increasing load, the slip 
of the rotor increases to provide the increased rotor 
current required, and this rotor current has a wattless 
component which is, of course, supplied inductively by 
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the stator. The power factor of an induction motor 
does not therefore increase indefinitely as the load 
increases but has a definite maximum value, after 
which it commences to fall owing to the increasing 
magnetising current in the rotor. Accordingly we find 
that in the neighbourhood of full load the power factor 
is approximately constant, being not far from the 
maximum value, but that as the load drops below three- 
quarters of full load the power factor commences 
rapidly to drop. A motor that has a power factor of 
0.85 at full load will, for instance, be above o.8 at 
three-quarters of full load, but may not show a power 
factor of more than o.7 at half load. It is, therefore, 
very clear that if the charge for electricity depends at 


| all upon the power factor it is of great importance that 


the size of a motor be carefully fixed with respect to 
its duty. It is a vital mistake to install, as is often 
done, a motor of a size largely in excess of the require- 
ments. The risk of breakdown is very little :educed, 
if at all, whilst the difference in power factor may be 
of the order as between о.8 and o.7, and the согг‹- 
sponding effect on the charge for electricity far from 
negligible. It is therefore advantageous to obtain 
exact particulars of the power required to drive апу 
machinery for which it is proposed to use an induction 
motor, taking advantage of diversity factor in the case 
of a grouped drive, and not neglecting to take advan- 
tage of the overload capacity of the motor. 

A further important circumstance affecting the power 
factor of a motor is its synchronous or maximum 
possible speed. This effect is easy to understand. The 
slower a motor runs the greater torque it must develop 
to give a definite output. The torque is proportional 
to the working flux and the power component of the 
stator current (approximately) For a given output 
it follows that the slower the motor the larger flux it 
will require, and therefore the larger magnetising 
current. It is therefore clear that the power factor of 
a slow speed induction motor must necessarily be less 
for corresponding loads than that of a high speed motor 
of the same rating and similar design. It is therefore 
essentia] before deciding upon the installation of a slow 
speed motor carefully to balance up the saving effected 
in capital cost on the mechanical side against the 
increased charges for energy occasioned by the 
inherently lower factor of the motor. 

It may be noted that, generally, a squirrel cage 
induction motor has an inherently higher power factor 
than one of corresponding design with a wound rotor. 
This is due chiefly to the lower rotor resistance of the 
short circuited type which, requiring a lower voltage 
in the rotor circuit, will take a smaller rotor magnetis 
ing current. This difference is not sufficient to weigh 
very largely in circumstances where a slip-ring motor 
is definitely called for, but it constitutes an additional 
reason for adopting the short circuited rotor type 
except where there is a good reason for doing 
otherwise. 

It is the experience of supply engineers that the 
power factor of the day's output of aa A.C. works 
with an industrial load is often nearer о.б than o.7. 
This is largely due to the fact that the rating of motors 
is not correctly chosen with respect to their duty. И 
is mainly the result of the mistaken policy of choosing 
motors too large for requirements that has forced 
supply authorities to adopt schemes for charging that 
penalise the low power factor consumer. 
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| Have you had copies of 

hn our handsome new 

y brochure and booklets ? 

We will send them with 

pleasure if you mention 
this journal. 


A Private Residence. 
The Lighting and Heating installation for this 
house was carried out on the HENLEY Wiring 
System by Messrs, Malcom & Alen Ltd., 499, 
Egl'nton Street, C/as»ow, 
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ы will pay you as an Electrical Contractor to give earnest consideration to this well-tried system—the first of 
its class. 


с——— 


We spent some years of time and much money on investigation and expeiiment before we introduced it im 1911. 
Since then it has been used in thousands of buildings with complete satisfaction. It has broken down old-time 
prejudice and has made a great name. The experience we have gained and embodied in the System cannot be 
a similated by an imitator. To reach the standard of The Henley Wiring System he must have similar experience. 
Thus you will be wise to use the System which has proved itself in buildings of every conceivable kind. 


|W. T. HENLEY’S TELEGRAPH WORKS Co, Ltd., Blomfield St., London, E.C 2. 
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TO OUR READERS. 
ELECTRICITY is published every Friday, and, if ordered, is on sale at 


' the principal Railway Station Bookstalls and Newsagents on that да 


It has a уе sale throughout the United Kingdom, as well as 
the British Colonbee d Abroad. | 


Questions to which an answer is required must be accompanied by а 
lłd. stamp forreply. When considered of sufficient interest, the answer 
will probably appear in the paper. 


New advertisements for the displayed columns and alterations to 


existing ones must reach the pubis ung office not later than the first 
be in time for the issue of the folowing 


post Tuesday morning, in order 

aay. T is important. Rate quoted on application. Sub- 
scription : 133. a year, 6s. 6d. half-year, 38. 3d. a parter in advance, 
postage prepaid in the United Kingdom and abroad. 


All remittances payable to the Publishers, S. RENTELL AND Co., 
Bros aerate Maiden Lane, London, W.C. 2. Telephone, No. 2460 
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NEUVES 


Km Current Topics. 


The печа. the first big firm in Mytholmroyd to 
take a supply of electrical energy from the Yorkshire 
7+ — Electric Power Company for the pur- 
Electric Driv- pose of running their factory 
ing of electrically has just put in hand the 
Textile Mills. necessary alterations, serves to direct 
attention once more to the compara- 
tively slow development of electric driving in textile 
mills. The subject of electrification of spinning and 
weaving sheds, as well as other factories devoted to 
textile manufactures, was discussed at the Autumn 
Conference of the Textile Institute, recently held in 
Manchester, following a lecture by Dr. J. F. Crawley 
on the advantages of electric power in the factory. The 
lecturer referred to the magnificent jute factories on 
the banks of the Hoogley, in India, employing 270,000 
hands, and where the electrical driving arrangements 
were in many cases superior to those now operating in 
Lancashire and in the jute factories of Dundee. 


This comparison of plant and method was the more 
significant in that manufacturers in India were pre- 
paring to invade territory which Lancashire and 
Dundee had hitherto regarded as peculiarly their own. 
Fine cotton yarns and jute fabrics, hitherto not made 
outside Dundee, would shortly be produced in increas- 
ing quantities by Indian manufacturers, and where 
they considered Indian conditions unfavourable they 
were arranging to manufacture with Indian capital and 
control outside that country. It therefore behoved 
the home manufacturer to do evervthing possible to 
improve his manufacturing processes, particularly 
from {һе standpoint of increased productivity. 
Electrical driving ensured increased productivity with- 
out the need for any increase in building’ space, and 
its effects on profits were the more remarkable in 
consequence. А ro per cent. increase in productivity 
had been shown to equal a зо per cent. increase in 
profits in this country, and in India no less than so 
per cent. increase. | 


One speaker at the subsequent discussion alleged 
that Lancashire manufacturers experienced difficulty in 
realising how it would pay them to scrap cxisting 
steam plant and install electric drives. Another speaker 
referred to the progressiveness of Lancashire’s mill 
owners and stated that if electrical engineers could 
show them that such a radical change would evcntu- 
ally prove remunerative the majority would soon take 


the plunge. In his reply, the lecturer pointed out that 
the inability of the average mill-owner to recognise 
that electrification would prove a profitable invest- 
ment was because he viewed it from a wrong stard- 
point, viz., the resultant saving in power for an equiva- 
lent output, instead of in the light of the increased 
productivity of his mill rendered possible by electric 
driving. The saving in power from such a conversion 
was a comparatively small matter and did act a'ore 
justify the expense of such a radical change. On the 
other hand, electrification always resulted in greater 
output from the same mill, and it was in the increased 
profits resulting from the grcater output that the mill- 
owner would speedily recoup himself. 


With the advent of winter and the darker evenings, 


breakdowns in public electricity supply аге again 
becoming disconcertingly frequent. 

Electricity ] have previously sounded a note of 
Supply warning in these notes anent the 
Failures. damage done to the prestige of the 


industry by these frequent failures, 
and the invidious comparisons they enable interested 
partisans to draw in favour cf the competitive gas 
interests. One seldom or never hears of a discontinuity 
in the supply of gas, whereas an electricity breakdown 
is trumpeted throughout the district in which it occurs, 
and is, moreover, given all too free publicity їп the 
Press throughout the country. 


— 


.During the past three weeks there have been 
electricity supply failures at Sunderland, Long Eaton, 
Blackpool, Hull, Leicester and Cirencester, the last- 
named being the most serious in that the electricity 
works were actually destroyed by fire, the estimated 
damage being £25,000, and involving a modern 
building and plant erected since the war. These 
occurrences, whether due to accident, carelessness, 
defective cables or plant, or to other unforeseen cause. 
must of necessity give rise to serious inconvenience 
to a large number of consumcrs and to the public 
generally in the area affected. Power station 
engineers and staffs, including mains superintendents, 
cannot be too conscientious in keeping their plant and 
personnel in first-class trim, and anticipating, if 
possible, any weak links in the svstem where trouble is 
likely to occur. 


There is no doubt that, during the war period especi- 
ally, much temporary and careless workmanship was 
permitted in view of the national emergency, and it 
is more than probable that we are now paying the 
penalty by way of unexpected failures in supply. Опе 
important point to remember :s that, with the present 
tendency towards placing as many electricity supply 
eggs in one basket, the liability to breakdown becomes 
ali the more serious, in that a far greater area 15 
affected in the case of a super power station failure 
than is now the case with a number of smaller scattered 
generating plants. The matter of effective interlinking 
of supply mains and networks should also be got 
ahead with as quickly as possible so tl at an affected 
district can speedily be served with an emergency 
supply of energy from another source. Absolute relia- 
bility in public electricity supply is a sime qua поп 
if the industry as a whole is to enjoy continued 
prosperity. 
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Now that broadcasting is within measurable dis- 
tance of accomplishment, it is as well that intending 
participants as well as the trade 


Broadcasting should be forewarned regarding the 
Risks. especial ris&s likely {о attend. upon 


; careless usc. of the apparatus anc, 
accessories marketed for the purpose of enabling the 
interested public to '* listen in." In the first. place, 
‘here is the storage-battery hazard, already familiar 
to motcrists and others who undertake their own re- 
charging. Accidental short-circutts, leakages of acid,. 
and personal contact with comparatively high-voltage 
circuits are among the possible sources of danger in, 
this connection, to вау noihing of the inflammable, 
character. of celluloid battery containers, upon which 
| animadverted some time age im connection with an 
aeroplane mishap. 


-— —M À— ee 


Then there is the risk atiendant upon the use by 
seme amateur experimenters of the house wiring 
system as a sort of network acrial Special. con-- 
nectors are marketed enabling the wireless set to Бе. 
connected up to any convenient. lamp-hoider ог wall. 
socket by the insertion of a plug connector. Unless 
these devices are designed with an ample margin. of 
safety and barrier insulation, the practice is likely Чо 
cause accidents in certain. circumstances. — Finally, . 
there is the danger attendant upon an uncarthed aerial 
during thunderstorms. Every wircless aerial should be. 
furnished with simple facilities for earthing when not: 
in use, and, to ensure safety, it is as well to install 
one of the better-class iiyhtaing protectors as used 
in connection with telegraph or telephone circuits. 
Such apparatus, designed for this specific purpose, will | 
automatically shunt a lightning discharge to earth 
should the aerial function as a conductor, апа may 
well save its nominal first cost many times over in the 
first twelve months of broadcasting. It is the duty 
of the trade, when dealing: in or installing broadcasting 
apparatus, to educate the pubitc up to the necessity for 
such safeguards, with a view to prevention of those | 
mishaps which would soon bring the pastime into | 
disrepute. 


The ever-growing popularity of electric battery | 
commercial and industrial purposes is 
attributable to their sterling merits - 
in point of simplicity, reliability and 
economy. Their use ought to have 
extended very much more rapidly 
than it has done in this country. In 
America, for instance, there are probably fifty com- 
mercial and industrial electric vans and trucks for 
every one used here—-to say nothing of innumerable 
passenyor-carrving '* electrics ’’ used. for runabout 
service in. cities. The blame for the slow development 
in this country has been divided impartially between 
vehicle makers, battery makers and central station 
engineers. The prospective user has rot been entirely 
exonerated, though it is dificult to see how he could be 
blamed for not using what was not there ! 


vehicles for 

Why Electric 

Vehicles are 
Popular. 


—— aa 


Suitable batteries have been available for many vears, 
and there is no evidence that potential makers of 
chassis have retarded development. Can it be that 
central station engineers themselves have set up the 
principal obstacle by their lethargy? E. believe. that 


this is the casc, notwithstanding the enormous 
advantage which would accrue to any and every central 
station from a demand for cnergy to charge batteries 
—this demand being arranged to come mainly during 
the night, when the generating plant is otherwise 
practically idle. [ find support for my opinion in the 
returns recently received giving particulars of central 
stations for the 1923 edition of that well-estabhshcd 
favourite, the Practical Electrician's Pocket Book. 


As readers will, in due course, be able to see for 
themselves, there are too many stations in the country 
which do not even quote a price per unit for vehicle 
charging, and on too many of the returns sent in h: 
engineers I found the repressive phrase, ** No facilities 
for charging vehicles" This should not be. The 
facilities required are small and the potential source 
of revenue and all-round benefit to the «lectricat 
industry are immense. In common fairness let it be 
said that the lack of facilities for charging is often duc 
to the ignorance or short-sightedness of councillors 
and similar worthies who will not not allow their 
engineers to spend а halfpenny on any new develop- 
ment. There аге exceptions, however—the station 
engineer is sometimes to blame—as witness Mr. A. 
who thought that tramcars were the onlv electric 
vehicles, and Mr. B., who went further and admitted 
naively that he '* did not know. what I meant |“ by 
electric vehicles ! ELEKTRON. 


Questions and Answers by Practical Men. 


RULES. 


QUESTIONS: We invite our readers to send us questions, preferably on technice: 
problems that have arisen in actual practice. Questions which we consider of 
sufficient interest to our readers will either be replied to under ^' Answers to Corre- 
spondents"' or replies will be invited from our readers. One shilling will be paid 
for the question which we select for competitive replies in this column. 


ANSWERS: A fee of 108. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies . 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Edi' ef reserves the right to make no award, or to accept only one reply, +7, in Аз 
opir.$on, the answers received do not possess sufficient merit. Competitors desiring 
the 7699 of their manuscripts, tf unaccepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them оп а 
separate sheet of paper attached to the manuscript. Competitors may adopt в 
** nom de plume," but, both in the сазе of questions and answers, the competitor's 
real name and address must be sent with the manuscript as a guarantee of good faith. 
Noe nce will be entered into with regard to successful replies. The Editor's 
decision 18 final. А 

Commencing with Question No. 101, а Diploma of Merit will be awarded (о ths 
siz amp who win the first or second prize the most times during the nert tweite 
months. 


The words '' Questions and Answers" or “Q” and '' A" should be placed at 
he top left-hand corner of all letters intended for this column. 


QUESTION NO. 149. 
Is it possible to start a three-phase squirrel cage induc. 
tion. motor that has: | 
(a) One phase short-circuited. 
(b) One phase interrupted. 


If either of these faults occur after the machine has bees 
run up to speed what will be the result ?—'* B.C." 


QUESTION NO. 150. 


In an installation of small induction motors (squirrel 
cage) supplied by a three-phase alternator, it is proposed, in 
order to avoid line disturbances when switching in an addi- 
tional motor, to first run this motor up to speed from ап 
cuxiliary source of supply, and switch it in parallel with the 
others after full speed has been attained. 1 understand tha: 
a heavy rush of current will be the result. Can апу reade: 
tell me why this should be, and whether the current wil! 


be greater than the short circuit current of the motor, that 
is, with the rotor stationary ?—' * B.C." 


(Replies to Questions Nos. 149 and 130 must be received 
nol later than October 28, 1922. 
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ELECTRICAL ENGINEERING.—FINAL GRADE. 


SOLUTIONS TO 1922 EXAMINATION QUESTIONS OF THE 
CITY AND GUILDS INSTITUTE. 
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Bv Epwarp Носнеѕ, B.Sc. (Eng), A.M.LE.E. 


(Continued from page 564.) 

О. 10.—How сап the speed of an induction motor 
be altered by varying the number of phases? Give 
any two methods of varving the speed of an induction 
motor by supplying the slip-energv to machines possess- 
ing commutators. 

A. 10.—As the speed of an induction motor cannot 
be altered by altering the number of phases, it would 
appear that “phases” should have been “ poles." 
(Such a mistake is уегу unfair to candidates sitting 
an examination. On this assumption, the specd can 
be altered in one of three ways :-— 

(a) The stator winding is opened at one or more 
points, and by reversing alternate pairs of coils in each 
phase the number of poles can be varied. Thus, suppose 
a 4-pole stator to have its winding arranged to give 
N4S,N5,S$, Then if the connections to coils producing 
N $555 be reversed, we obtain N4S,SeqNo, 1.e., the machine 
is now bipolar; and with the same supply frequency, 
it will run at twice the original speed. This arrange- 
ment is obviously only suitable for giving two speeds, 
one of which is twice the other. 

(b) The stator is wound with two distinct windings 


arranged for different number of poles—only one winding. 


being used at a time. With this method, a machine 
can have two speeds that are not a multiple one of the 
other; but it will be evident that the method is very 
extravagant in copper and that exceptionally deep 
slots are required. 

(c) The motor is arranged for cascade connection. 


This method requires two machines unless the ' Hunt ” 


cascade winding be employed. The principle, however, 
is that the rotor winding of the first machine is connected 
to the stator of the second machine, so that if the two 
machines are wound for 6 and 4 poles respectively, the 
combination runs às à 10-pole machine. 

If the rotor of the first machine be disconnected from 
the second machine and joined to a starting resistance, 
that machine will then run as an ordinary 6-pole induc- 
tion motor. 

For methods (a) and (^), the rotor should be of the 
squirrel-cage type, otherwise the complications of slip- 
rings and controller would render the system impractic- 
able.: —— 5 5 | 


The speed of an induction motor can be varied bv 
supplying the slip-energy to а 3-phase commutator 
motor by either of the following methods :— 


(a) Kramer System.—In Fig. ті, .1 represents the 
induction motor to be controlled, the stator winding 
being connected to the supplv while the rotor winding 
is connected to slip-rings S in the usual manner. Coupled 
either directly or by a belt to the induction motor is 
the 3-phase commutator motor B. The brushes on 
the commutator are connected directly to the slip-rings 
while the stator winding of B is supplied from the same 
source through a 3-phase auto-transformer C, the latter 
being arranged with variable tappirgs. 

When the rotor of A is stationary, c.m.fs of supply 
frequency are induced in the rotor windings, and the 
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voltages produced across the slip-rings send magnetising 


currents into the stator winding of B, setting up a 
rotating magnetic field, which in turn induces alternat- 
ing e.m.fs of supply frequency in the armature of B. 
The commutator brushes of B should be in such a posi- 
tion that the e.m.fs produced by the rotating field of B 


FIG. 11. 


are in opposition to the slip-ring voltages ; t.e., the e.m.f. 
of B is a counter e.m.f. relatively to the rotor e.m.f. of A. 
When these voltages are equal in magnitude, the only 
current in the rotor of A is the small magnetising current 
taken by the stator of B, and consequently there is 
practically no torque. 

If the voltage applied to the stator of B be now 
decreased by altering the tappings on C, the strength of 
the rotating field and therefore the magnitude of the 
counter e.m.f. induced in the armature of B will bc 
reduced, so that current flows from the rotor of А to B, 
thereby setting up a torque. Consequently the speed 
of the set increases until the difference between the 
rotor e.m.f. of A and the armature e.m.f. of B is just 
sufficient to circulate the current necessary to exert the 
torque required by the load on the machines. In this 
way, any speed between zero and almost synchronism 
is obtainable by varying the voltage applied to the 
stator of В by transformer C. In practice, however, 
the specd regulation is limited to about 40 per cent. on 
a 50-cycle system owing to commutation difficulties at 
the higher rotor frequencies. 

Since the current through the armature of В is flowing 
in the opposite direction to the e.m.f. generated in it, 
this machine is acting as a motor, whilst the rotor of 4 
is acting as a generator ; and the lower the speed of the 
set, the greater is the proportion of load that is carried 
by B. 

(b) Scherbins System.—In Fig. 12, .1 is again the 
induction motor to be controlled ; BD is a motor- 
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generator set consisting of a 3-phase commutator motor 
coupled to а 3-phase induction generator, t.e., an 
induction motor running above synchronous speed. 
The commutator and stator of B are fed from the slip- 
rings of A as in the Kramer system. 

When A is stationary but connected to the supply, 
the counter e.m.f. of B may be made equal to the rotor 
e.m.f. of A by adjusting the tappings on transformer C. 
There is then no current flowing to the armature of B, 
consequently D runs as an induction motor ofi the 
mains, driving the set light. If the secondary voltage 
at C be now reduced, power flows from the rotor of А 
to the armature of B as already described. Machines 
BD are accelerated until the speed of D is sufficiently 
above synchronism to send back into the mains the 
power supplied to B, allowing of course for the losses 
in the two machines. 

The curreni circulating between the rotor of А and 
machine B sets upa torque in the former machine and 
causes it to accelerate up to a certain speed for a given 
load and a given position of the tappings on C, that 
speed being such that the difference between the e.m.f. 
generated in the rotor of A and the counter е... 
of B is just sufficient to produce the current necessary 
to exert the torque required by the load. 

Owing to commutation difficulties, the speed regu- 
lation is again limited to about 40 per cent. on a 50-cycle 
svstem. 

(T'o be continued.) 


SALESMANSHIP IN THE ELECTRICAL 
INDUSTRY. 


The series of salesmanship lectures which was held 
last year by the British Electrical Development Assocn. 
was so successful that an extended series has been 
arranged for the present sessicn. The object of them, 
as their title implies, is to develop the art of sales- 
manship, for it is becoming increasingly evident that 
the technical side of the supply industry has now 
become standardised to such an extent that the real 
iine of development is in the hands of the commercial 
men. Unfortunately, last year, and at the first lecture 
this vear, there was too great a tendency to drift 
cll the question of salesmanship and to gei into a 
discussion. concerning trade matters such as manu- 
ficturers' discounts and the like. Whilst agreeing 
that the discount which an electrical contractor 15 
able to obtain is an important factor in the matter 
of his pushing particular makes of apparatus, there 
are other means and places for discussing such 
disputes. The salesmanship lectures were not devised 
with a view to discussing tvpes of apparatus, qua 
individual manufacturers, but the development of the 
sale of electrical apparatus as such. 

From this point of view, Mr. L. L. Robinson, the 
energetic апа successful borough electrical engineer at 
Hacknev, who presided at tne lecture on Friday, 
Oct. 20, when Mr. R. Smith, of "Tricity " fame, dealt 
with the question. of small cookers and radiators, 
struck the right note when he laid it down that they 
should not deal with technicalities. The object cf the 
lectures, he said, was to awaken general interest in 
the goods to be sold, to discuss means of keeping 
that interest. awake, of approaching the customer, 


of convincing him and securing his order, and making 
him the friend of the salesman. Tix salesman, he 
added, should have personal enthusiasm, coafidence in 
what he is selling; he should study the psychology of 
his customers; he should have smartness and discreet 
cheek, and should strike a square bargain, because 
а bargain that was not a benefit to both the buver and 
the scller was a poor bargain and did nct encourage 
the client to come again. 


At the first lecture on Oct. 13, W. E. Bush, of the 
B. T.-H. Coy., dealt with the problem of increasing the 
uses of electricity, mainly for lighting purpo-«s, in 
houses already using electricity, the theme being: that 
a lange percentage of electric lighting installations are 
now out of date and require to have modern fittings. 
In that respect there is a field to start work upon at 
once, but the problem is not so simple in the matter 
of cooking and heating. АП the arguments of the 
salesman will not avail whilst a householder who 1s 
using electricity for lighting either has to re-wire his 
house for cooking and heating apparatus in order to 
take advantage of a lower rate for current for these 
purposes, or alternatively, has to pay a high hghting 
rate for current for. cooking and heating. That is 
a problem which the supply authorities will have to 
tackle very seriously if there is to be the development 
there ought to be and can be in regard to heating and 
cooking’ bv electricity. Án importent poini, too, 
touched upon by Mr. Smith, was the importance о! 
the salesman being able to show the prospective cus- 
tomer that he is himself using the apparatus he is 
trying to sell. If the industry is quite frank with 
itself. it will have to admit that the proportion ol 
clectrical engineers wo are using electric cooking 
and heating apparatus is not so large as it should be. 
There are, in many cases, good reasons for this, such 
as Mr. Smith pointed out, viz., housing difhculties, 
for example, but it is sound advice to talk and think 
of electric cooking, heating, and the general domestic 
application of electricity as something which is verv 
much of the present and to be used by themselves alike 
with the public. 

In this matter of the commercial side of the in- 
dustry, there are certain fallacies which show a ten- 
dency to creep in, but which cught to be guarded 
against. For instance, there is tco much of a ten- 
dency, in some parts of the country at апу rate, to 
regard heating and cooking as the preserve of the 
gas industry, and lighting as the principal outlet fer 
electricity. That is fundamentally unsound. Another 
equally unsound point of view is that lighting will 
look after itself and that 211 attention must be con- 
centrated upon heating and cooking. Each and every 
phase of the industry needs to be pushed for all it 15 
worth by the right people and among the right people. 
Hiring facilities and а reasonable rate of chargre will 
go a long way towards developing the heating and 
cooking load, and it is the question of chargingr which 
is holding up this development very largely amongst 
a class of people who, are really anxious to use elec- 
tricity but will not on account of the cost of special 
wiring. In spite of all the gas industry has to say, 
electric cooking has demonstrated its ability to cem 
pete with gas cooking, and it is other considerations 
than these which are retarding development. It is 
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pleasing to note, however, that the reliability and 
length of useful life of cooking apparatus is now such 
that the manufacturers are giving one year’s guaran- 
tee with it, and this is the more noteworthy when 
one remembers that it is but a short time ago that 
central station engineers themselves, as users, were 
complaining of difficulties in regard to reliabiiity and 
ability to replace burnt-out elements. 

All this applies to small houses, and not to large 
installations, such as hotels, ships, canteens and so 
on, which aspect will be dealt with on the occasion 
of the next lecture by Mr. F. H. Howell (Hotpoint 
and Falco). 


THE "ISCO" HOUSE SERVICE CUT-OUT 
FURTHER IMPROVED. 


A new model of S.P. house service cut-out for cir- 
cuits requiring above 10 amps. has been introduced 
bv W. T. Henley's Telegraph Works Co., Ltd., and 
once again we notice a distinct advance in the design 
of this apparatus. Our attention is drawn more par- 
ticularly to the improved design of the H.O. type fuse 
carrier, which is fitted with special spring contacts 
which provide a sliding fit in the heavy terminals 


adopted. 
The two models illustrated’ are the “Isco L '' and 
“Isco N” for зо and бо amp., 250-volt circuits. 


These are the working currents—the fusing currents 
being бо and 120 amps. respectively, in accordance 
with the B.E.S.A. specification. The new Henley 
patent slam catch and sealing device is provided on the 
metal case, so that there is no trouble with loose 
sealing’ pins. 

To any engineer who is interested in these cut-outs 
we recommend that they write to W. Т. Henley's 
Telegraph Works Co., Ltd., Blomfiel d Street, E.C.2, 
for illustrated list W.L. 4. 


Correspondence. 
POWER FACTOR CORRECTION—A 
SUGGESTION. 
To the Editor of ELECTRICITY. | 
Sir,—In reply to your correspondent ‘‘ Twelve years 
a reader,’’ I would explain that the cost of a condenser 
depends upon its k.v.a. output of wattless power rather 
than upon its electrostatic capacity. If the delta 
arrangement were adopted the current in the condensers 


Я . I 
would be reduced in the ratio —— but the number of 


УЗ, 
units required to be suitable for the increased voltage 
would be increased in the inverse ratio. The cost of 
cither arrangement would therefore be approximately 
the same, there being a possible slight advantage with 
the star connection in that the voltage across each bank 
would be only 57 per cent. of that with the delta 
connecticn.— Yours, etc., 
London, S.E.25. 


С. W. STUBBINGS. 
October 21, 1922. | 


— 


Trade Notes. 


The prices of @.E.C. low and medium tension switchgear have 
recently been reduced. Particulars are available in leaflet 
No. X 2828, which is being circulated to the trade. i 

A leaflet from Batteries, Ltd. (Redditch), deals with the Nif 
Handlamp. The battery is of the '' all steel ” alkali type, and 
does not deteriorate while standing idle. We note that the 
lamp is supplied to the Admiralty, Crown Agents and leading 
railway companies and contractors, 


| 
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LA 


All London Knows 


the Rabbit 
Bus 


It gets you out 
into the country! . 


The enterprising Electricity supply engineer will 
never be content to keep his mains in the urban 
or suburban roads. He will desire to open up 
the surrounding country for Electricity — to 
fol'ow the factories that have gone afield and to 
reach the outlying villages. 


‘Lhe Overhead Line is Electricity’s Rabbit Ви»; 
it makes it possible to '' get out into the country,’ 
it makes the transmission of Electricity to the 
remotest corners of the countryside an economic 
proposition. 


We have erected hundreds of miles of such lines 
for the purpose named, and our Engineers will be 
pleased to survey and report on any suggested 
route. 


Johnson & Ph illips, Ltd. 


Electrical Engineers and Cable Makers since '75. 


Charlton, London, S.E./. 


City Offices and Slores : 
12, Union Court, Old Broad Street, E.C.2. 


Branches at — Birmingham, Bristol, Cardiff, | Glasgow, 
Manchester, Ifiverpool, Neweastle-on-Tyne, Portsmouth, and 
Sydney (N.S.W.) 
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A NEW TYPE OF DIRECT CURRENT 
WATT-HOUR METER. >` 


— 


Nothwithstanding the fact that ampere-hour meters 
can be used with high average efficiency to determine . 


the energy consumption in direct current circuits 
supplied at the practically constant voltage demanded 


by modern practice, there is an important field of appli- | 
cation for direct current watt-hour meters which, by. 


taking voltage into account, will give a true measure 
of actual energy consumption under al} conditions. 
Hitherto alternating current meters have had the 
advantage, compared with direct current meters of the 
watt-hour type, that the А.С. induction meter has a 
light moving system and requires no commutator col- 
lector. D.C. watt-hour meters of the Thomson type 


kave relatively heavy moving systems, and their com- - 


mutators require periodical attention. The well-known 


O'Keenan unbraked direct current ampere-hour meter. 


(of which, it is said, 600,000 are in use) consists essen- 
tially of a small motor operated by the pressure drop 


in a low resistance shunt connected in the main supply . 


circuit. The pressure drop across the motor is very 


low, not more than 4 volt, and the back E.M.F. of the 


armature is high, the motor being unbraked. The 
voltage and power available for sparking are, therefore, 
very much lower than in the ordinary type of com- 


mutator motor meter, and it is found in practice that. 


the commutator of the O'Keenan" meter requires no 
attention during years of service. 

This meter has now been adapted for the measure- 
ment of true energy in direct current circuits by a very 
simple addition which does not affect the inherent 
advantages of the instrument. Instead of running the 
motor across the terminals of a shunt connected їп 
series with the load, the motor is connected between 
two points at a difference of potential which is propor- 
tional to fhe power supplied to the load. Referring to 
Fig. 1, reproduced from an article in the Revue 


Générale de lHElectricite, the motor M would be con- 


nected between the terminals AB of the shunt in the 
case of an ampere-hour meter. In the watt-hour meter, 
however, two wires AC and CB are connected as shown 
between AB. The wire CB is made of nickel, the 
resistance of which varies considerably with tempera- 
ture. This wire is surrounded by a small mica tube on 
which is wound a heating coil Æ connected across the 
supply mains between the points X and B. Outside Н 
is a larger mica tube which reduces the loss of heat 
by radiation, etc. At normal supply voltage the tem- 
perature of H is such that the wire is heated to about 
150 deg. C. As the supply voltage varies, so does the 


heating effect of H, and therefore the temperature o 
the wire CB. The latter is also heated by the curren. 
flowing round the path ACB, but the wire AC is made 


of material having a small temperature co-efficient о! 


resistance of such value as to neutralise the error other- 
wise introduced ; the heating effect of the current in 
the circuit ACB can thus be made constant. It can be 
demonstrated that, with this arrangement, the potential 
difference between the points C and D varies with the 
total power supplied to the load Z, hence the speed of 
the motor M varies with the total power supplied and 
the amount recorded оп the meter train is the true 


energy consumption of the load. 


The maximum p.d. across the motor is about o.5 volt 
as in the case of the ampere-hour meter, and the current 
in the meter-motor circuit is about 1 milhamp. А 
thermo couple of constantan-iron, heated by the coil /f 
and connected in series with the motor M in the circuit 
CD, furnishes a compensating E.M.F. of about т mill- 
volt, and can be adjusted to eliminate the effect o! 
friction on the running of the meter. 

The rotor of the meter operates in а powerful field. 
so that the meter is unaffected by stray fields. — The 
driving torque is about 25 grm.-cm. in the 14 and 
21-kw. meters. The commutator diameter is 1.8 mm.. 
and the moving system weighs 79 grm. The ener; 
consumption in the pressure circuit (heating coil) ts 
2.7 watts in the 110-volt meter, but can be reduced t» 
half this гиге if required. 

The new type of meter is built for use in smal 
installations, in traction service, and for use in centri] 
stations. In the latter case the meter capacity may lx 
as high at 9,000 kw. (18,000 amps. at соо volts), the 
pressure drop across the main shunt being limited to 
o.1 volt. 

Fig. 2 shows the connections of the new meter, dia- 
grammatically at the left and in their actual arrange- 
ment at the right. Опе interesting feature is that, to 
facilitate manufacture in bulk, the shunt A7 is used in 


parallel with another shunt E. It is arranged that 
2 amps. always flow through МА, the remainder of the 
main current flowing through the shunt E. It is thus 
possible to standardise upoa a 2-amp. meter, obtaining 
different ranges of measurement by substituting a 
suitable shunt at E. The fine adjustment of the actual 
meter shunt is made by a bridge piece at M, as shown. 
This arrangement of shunt and sub-shunt has the same 


effect as the use of current transformers in A.C. meters, 
but does not involve the errors associated with the use 
of instrument transformers. - 3 LI" 

Tests of a high-power meter of the new type 
(designed to measure up to 10,000 amps. at 275 volts— 
i.e., 2,750 kw.) showed that the metér started at 1/600 

of full аа, and that the actual.record ranged. from 
* 08 per cent. to тог per cent. of the true energy. for 
20 per cent. variation (i.e., from 250 to 300 volts). At 
- the rated voltage (275 volts) the actual reading varied 
from 98.7 to 100 per cent. of the true energy at loads 
ranging from 1/200 to full-load. 4 


SELECTION OF VARNISHES FOR COIL 
INSULATION. ^ — | 


Because the desirable characteristics for a perfect 
varnish cannot be combined into one compound, a 
number of varnishes have been developed, each having 
its own characteristic. The purposes of some insulat- 
ing varnishes of the Sherwin-Williams Company are 
indicated in the accompanying table—taken from .the 
Industrial Engineer (Chicago). Where more than one 

' varnish can be successfully used the different types are 
indicated as first, second and third choices. 


CORRECT VARNISH TO USE FOR INSULATING COILS. 


CLEAR VARNISHES BLACK VABNISHES 
Characteristics of | High- 
Clear and Black Clear Heat 
Baking Insulating Clear Quick Clear Black Resist- Black Black 


Varnishes & Uses 
for Which Thev 
Are Reeommended* 
Dielectric strength 
Mechanical strength ... 
Flexibility 

.. Plasticity 
Оп resistance ... 
Water resistance 

| Life under heat 

p Treating cloth, paper, 

and thin fibrous 


Quick Elastic Elastic Quick ing Plastic Elastic 
Baking Raking Baking Baking Baking Baking Baking 


БОЕ | ов 
iow | aas ы 
ьн [нь 
ы мә ы кл м 
ТРЕ ЕТЕ 


- materials m “т 
7^ Treating fuller board 
and heavy fibrous 
materials 4 „ы. US I 2 
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^ armatures bis ` 
| „ Intermediate-speed 
armatures T 
Large low-speed 
armatures av 
Field and stator coils 
Automobile-starting 
motors ss без 
_ Vacuum-cleaner motors 
.. Washing-machine 
-—' motors Р ә oo I I — I I I 
Street railway and 
^ electric locomotive | E 
motors гез eS. Dems o 6 I 2 
Fan motors  ... ése. 13 I 2 3 2 — 2 
Magnetos and induction 
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conditions... e — 2 — -—^5.2 I — 
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* Numbers indicate orders of suitability. 
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table - 


the 
However, insulating var- 


АП of the varnishes mentioned in 


are of the baking type. 
nishes in general may be divided into several 
general classes—such as clear varnishes, black var- 
nishes, baking varnishes and air-drying varnishes. 
The most marked difference between the clear and 
the black varnishes, of course, is the colour, but, 
owing to fundamental differences in the characteristics 
of the ingredients entering into their composition, there 
are also some differences in the physical properties of 
the varnishes themselves. As a general rule clear var- 
nishes possess greater mechanical strength and resist 
oil better than black varnishes. An exception to this 
is the black elastic baking varnish shown in the table. 
Where extreme mechanical strength is required, as on 
small high-speed armatures, clear varnishes are best. 

Black varnishes are not quite so strong mechanically 
as clear varnishes, but are sufficiently strong for most 
purposes. On stationary windings, as on alternating 
current stator windings, the varnish is not subjected to 
centrifugal stresses, and there is no advantage in using 
a clear varnish. Certain black varnishes are made from 
plastic materials and have the ability to withstand long- 
continued heating without hardening. ‘Black varnishes, 
as a rule, are cheaper than clear varnishes, and are more 
commonly used. 

The chief differences between baking varnishes ind 
air-drying varnishes is in the proportion of oxidising 
ingredients contained. The baking varnishes are 
tougher, more elastic, more resistant to oil and water, 
and have longer life under heat. Speed in drying 15 
always accomplished at the expense of these character- 
istics, and the air-drying varnishes are less durable and 
elastic than the baking varnishes. 


ELECTRIC LAMPS. 


Readers will have seen an announcement in our 
advertisement columns last week to the effect that the 
the B.T.-H. Co., Ltd., have been successful in their 
action in the High Court against Duram, Ltd., in 
respect of infringement of B. T.-H. Patent No. 23499/09. 
The whole position, therefore, is becoming consoli- 
dated in favoureof the E.L.M.A., and the number of 
firms able to manufacture lamps without infringing the 
patents owned by the members of this association is 
reduced. 


Meetings — The I.E.E. will hold the opening mecting of the 
Session 1922-23, in the Lecture Theatre of the Institution, 
Savoy Place, Victoria Embankment, W.C.2, on Thursday, 
Nov 2, at six p.m. Inaugural Address by Mr. Frank Gill, 
President, and presentation of Premiums. 

Exams— The Sessional Examinations of the Institute of Cost 
and Works Accountants take place on December 4 5 and 
6 and wil be held in London, Manchester, Birmingham, 
Sheffield, Glasgow and Bristol. Application should be made 
on Form ''C," obtainable from the Secretary, 38, Grosvenor 
Gardens, at least twenty-one days before the date of Examina- 
tion. 


Messrs. Henley’s business in the area covered by their Liver- 
pool Branch has so increased that they find it necessary to take 
larger premises at 37-41, Duke Strect, Liverpool, and on and 
after the 17th inst., all local communications should be sent to 
that address, instead of to 91, Whitechapel. The new 7 *lephone 
No. will be Liverpool, Royal 790, but the Telegrapt Аааг‹ 5 
(" Henletel " Liverpool) remains the same, 
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Various Items. 

Switchgear, Transformers and Cables for Pretoria. —Th^ date 
for the presentation of tenders has heen extended from 
Nov. g until 12 noon on Nov. 23, 1922. 

Financial.—The directors of Drake and Gorham, Ltd., propose 
the payment of a dividend of 4 per cent. per annum, and in 


view of the difficulties of the times, they are to be congratulated 


on being able to do this after writing down goodwill and allowing 
nearly £7,500 for special reserve and carry forward. 

Obituary. We regret very sincerely to announce the death 
on Oct. 18 at Beversbrook Nursing Home, in his 59th year, 
of Mr. Fernand Espir, who had been for many years intimately 
associated with the electrical industry, and we tender to his 
brother, Mr. Lucien Espir, of Paris, and his other relatives, our 
very sincere sympathy in this sudden bereavement. 

German Electrica! Goods for Russia.—Accoding to the 
" Kolnische Zeitung" negotiations between the Siemens- 
Schuckertwerke and the Electro Trust in Moscow have led to 
the completion of an agreement in regard to the delivery of 
installation material, a preliminary contract having already 
been signed at Moscow. This is the first goods credit contract 
of a German group with the Soviets. 

South Africa.—According to the Board of Trade Journal 
there was during 1921 an increased importation of electrical 
machinery and goods to the value of £250,000. Since then, 
competition has made itself felt in certain lines of trade, but not 
in our particular section. In the total figures the United 
Kingdom and the U.S.A. shared about 96 per cent. of the 1921 
trade in proportions of roughly 2 to т. 


Personal.— Mr. Victor Delebecque, who has been general 
manager of the Walsall Electrical Co., Ltd., for the last 124 
years, has terminated his agreement with the company, and 
all private communications should in future be addressed to him 
at Ash Villa, Sandwell Street, Walsall. His arrangements 
for the future have not yet been settled definitely, and in the 
meantime he will be glad to consider any propositions which 
may be put before him. | 

Change of Address.— The offices of the Electrical Contractors’ 
Assoc. (Inc), the N.E.C.T.A., Ltd., the National Federated 
Electrical Assoc., the London Electrical Masters’ Assoc., the 
Joint Committee of Specialists’ Assoc.,and the National Joint 
Industrial Council for the Electrical Contracting Industry, 
have been moved to the I.E.E. Building, Savoy Street, Victoria 
Embankment, W.C.2. The telephone number will be changed 
from Museum 4088 to Regent 488, the telegraphic address 
remaining as now, '' Naf:cta, Phone, London." 

Lecture.—At the Birmingham and District Electric Club 
on Saturday, Oct. 14, a lecture upon Alternating Current 
Apparatus was given by Mr.F. К. Unwin, A.M.I.E.E. The lecturer 
dealt in particular and in some detail with the problems which 
confronted designers of A.C. apparatus, and gave much interest- 
ing and valuable information as to the principles which underlie 
the solution of those problems, The vexed question of power 
factor and the use of synchronous motors was treated at some 
length. The subject was fully illustrated with diagrams, graphs 
and formule. 

The Engineers’ Club.— The Chess Circle of the Club is meeting 
in the Chess Room every Monday evening from 6.15 onwards. 
Members are invited to introduce friends interested in the 
game in order to increase the membership. On Monday, Oct 
зо, Mr. К. C. Griffith,editor of the '' British Chess Magazine" 
and champion of the United Kingdom in 1912, will give a 
lecture and demonstration before the Chess Circle at the Club, 
at 6.30 p.m. Members of the Circle are therefore earnestly 

equested to make a special point of being present on that 
vening. There is no doubt that the demonstration will be 
extremely interesting and instructive. 


Freemasonry.— Special interest attaches to the Installation 
meeting of the Kelvin Lodge, which is due to be held at the 
Connaught Rooms, on Friday, the 27th inst., because on this 
occasion a banner, which has been presented to the Lodge by 
one of the founders, will be unveiled by Mr. Percy Still, M.I.E.E., 
who is an officer of high rank in Grand Lodge. The Installation 
ceremony will be carried out by the reigning master, Мг. Einest 
E. Sharp, and the incoming Master will be Mr. Philip C. Ebner, 
who is an engineer on the statf of the Borough of Shoreditch 
Electricity Department. It is expected that quite a number 
of well-known electrical men will be present on this special 
Occasion, 
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Oswaldtwisiie.—The Electricity Commissioners have nor 
empowered the Accrington Corporation to proceed with thr 
laying of the cable to introduce electrical supply. 

Lanes. E.P. 6o.—Application is being made for distribution г 
Horwich.—The Radcliffe Council are converting their generatu:: 
station into a transformer sub-station, bulk supply being obtaw-: 
from the Power Co. 

S.W. Мамы District. —An Order has been mad: 
by the Commissioners under Sect. 7 of the Electricity (Suppi+ 
Act, 1919, constituting the district and establishing a S.W. 
Midlands Advisory Joint Committee. 

Australia.—Nearly ten million pounds is to be expended by 
the P.M.G. during the next three years. Of this sum, a cin- 
siderable proportion will go towards telegraph and telephone 
equipment, including extensions and additions to the automa:r 
exchanges. 

L.C.C. Tramways.—]ohnson & Phillips, Ltd., have beer 
successful with a tender for H.T. switchgear required for th? 
extension of the Central Repair Depot. For the provision cf 
four electric lifts, the order has gone to Messrs. Holt & Willetts, 
of Cradley Heath. 

Institute of Cost and Works Accountants. —The President 
(Lord Leverhulme) will address a public meeting in Manchester 
on Nov. 2, under the auspices of the Manchester & District Вгаг' р 
of the Institute, on '* Human Factor Influence on Costs." Th: 
Lord Mayor will occupy the chair. 

Bilackpool.—The handsome Princess Electric Theatre has now 
been opened. The B.T.-H.Co. supplied the electrical equ:y- 
ment. А super cinema, cafe, billiard hall, etc., is being ere tal 
at the junction of Lytham Rd. and Rawcliffe St. Architect, 
Mr. W. Thornley, of Withnell Rd. 

Nelson.—In the course of a speech at the official starting ov 
of a new turbo-generator on the 12th inst., Alderman W. Р 
Cooke (Chairman ofthe Electricity Committee) reminded >: 
audience that in the weaving establishment of J. Nelson & Sms 
they had the largest weaving shed in the world. This жш 
electrically driven. | 

North Wales and Chester Electricity District.—The Electri ity 
Commissioners have published the scheme formulated as a гео! 
of the local inquiry on matters of principle already held, and 
give notice of a further inquiry to be held at the Assembly Room, 
Town Hall, Llandudno, on Nov. 14, when details of the scheme 
will be dealt with. 

Meetings.— The Junior Inst. of Engineers will meet on Friday, 
27th inst. Question and General Discussion evening. Als) ^1 
Friday, November 3. Iecturette: “ Laminated Springs." hv 
T. H. Sanders (Member). And on Friday, November го. Lectur- 
ette: “ The Development of Ball and Roller Bearings," b: 
A. Macaulay. All at 7.30 p.m. at 39, Victoria Street, We-:- 
minster. 

The Baker Lamp Shade.—Most probably every elertric:. 
factor and contractor knows that there is a big demand for 5: 
electric lamp shade at a popular price. At any rate, the Stant + 
H. Baker Co., Ltd., of бе, Back Balloon Street, Manch^t. 
think there is, and they are willing to send a free sample of three 
15. shade to any and every reader on receipt of trade cari. 
Remember Trade and write at once. It should mean trii 
for you. | 

$.8. ''Volendam."—This large Holland-Amcerican liar, 
built by Harland & Wolff, Ltd., at their Govan Yard, left Blii- 
Lough on the 12th inst. after undergoing successful triil- 
The electrical equipment is very complete, there being sns 
2,200 lamps up to 1,000 c.p., over зоо radiators, an excellent 
thorough system of ventilation, electrically driven pra 
peelers, dish washers, dough mixers, coffee mills, meat chopr --. 
ash hoist, fire extinguishers, etc., as well as hot plates, b. = 
pantry hoists and other labour-saving devices. All the auxiiz-- 
machinery in the engine room is electrically driven. as is t>- 
refrigerating machinery and circulating pumping plant, +>- 
watertight doors, capstans and winches. In addition to te 


wireless plant, there is an installation of electric clocks, сопіс: 
from a master clock in the chart room. Wilson-Pirne elei 


LE: 


steering gear is used. 
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"TEMPORARY EXPEDIENTS."* 


Ву W. E HiGHFIELD. 

There is a right appliance or an appropriate tool to 
be used for every job in engineering. If a new piece 
of apparatus is developed, new tools are devised for 
its manufacture. But every engineer in his career 
encounters jobs which have to be performed when the 
appropriate tools or appliances аге lacking. Naturally, 
this generally occurs in the erection of plant away from 
the manufacturing works. These occurrences come at 
the most inopportune moment: and in the most 
awkward places. 

It has always seemed to me Pint a collection of such 
difficulties and the means employed to overcome them 
would be one of the most valuable compilations that 
could be put in the hands of a young engineer. An 
enormous amount of ingenuity has been and is being 
expended and the same work is gone over again and 
again, and time and failures could be saved if some 
experienced engineer would crystallise his and other 
engineers’ experiences into print. 

ln this paper I have only set out a few things of 
which I have personal knowledge, and I have no doubt 
that the discussion will bring out a large number of 
:xXamples.that some time or other will be of great 
value if they can only be recorded and filed. 

First it is necessary to emphasise the necessity of 
nethod in all engineering and in erection work just as 
nuch as in manufacture. As an introduction the case 
^f a new generating station is taken. 

The first item is the reception of goods. 

Receiving Goods.—Goods are received by rail or 
vagon. It is generally impossible to verify the con- 
lition. of the goods at the moment of arrival, and it 15 
vise to sign the railway delivery notes as ‘‘ unex- 
imined,’’ otherwise, claims for damage, which may 
lave been done by the carriers, cannot be legally con- 
idered. Electric generators and motors frequently 


* Abstract of paper (illustrated by lantern slides) read before the 
‘ational Association of Supervising Electricians. 


arrive in a very wet condition due to delay on the 
railway, and frequently such machines burn out on the 
first run and an expensive repair is involved. . 


Roadway to Site.—The site may be in a state of 
chaos, the roadway a mere quagmire impassable to 
wagons. The buildings may not be finished and half 
a dozen contractors at work with piles of building 
materials scattered everywhere add variety, if not 
order, to the scene. | 

If the engineer has heavy machinery to install it pays 
him to form a good road to get his material expediti- 
ously from the railway siding to the site. Railway 
sleepers and rails can generally be obtained and also 
can be disposed of afterwards, and they make an excel- 
lent skidway. If the ground is fairly level the sleepers 
can be laid crossways with the rails lengthways, as 
for an ordinary railway line, and for short distances 
this does well enough. 

For rough ground or for long distances it is better 
to hire or purchase some good lengths of heavy timber. 


Unloading.—Screw or hydraulic jacks are used for 
raising the weight high enough in the truck or wagon 
to allow rails being pushed under it across the wagon. 
It is worth while remembering that hydraulic jacks 
should never be stored with the ram at its lowest level. 
With the ram at half stroke and the valve closed the 
weight of the ram keeps the leathér expanded so that 
the jack is always ready {ог use. 


Erecting Crane.—This is always the first item to be 
erected, and consequently it is done with conditions 
at their worst. A ''temporary expedient ” is required 
for lifting the crane beams. If a beam of sufficient 
length cannot be obtained, then a derrick can be made 
up of two lengths butted togother and fitted with heavy 
side battens across the joint to prevent slipping. First 
the derrick must be stood on end, and if there is no 
part of the building from which tackle can be . 
suspended then a smaller derrick must be used to lift . 
the large one—a scaffold pole will do very well, the 
rigging being the same as for the large derrick. Ву 
slacking off the guys this type of derrick can, if 
required, be lowered to an angle of 45 degrees. The 
wooden foot prevents the post from sinking and 
slipping. 

Unpacking.—As soon as possible after receiving 
cases, details should be unpacked and checked against 
the advice notes. Local custom may reguire the 
purchase of a few strong hinges and padlocks for 
securing the lids of cases containing portable details. 
This is a '' permanent expedient.” 


Levelling. —Bedplates should be levelled on the 
foundations with iron wedges and plates, allowing four 
packings for each foundation bolt. Before lowering 
into position a ridge of clay should be built round each 
hole through the foundation to prevent the grouting 
running away. With high speed reciprocating engines. 
bedding the bedpate into the solid part of the founda- 
tion is preferable to packing and grouting. | 

It may be necessary to set the bedplate at the same 
level as some other object some distance away. This 
can be done with four pieces of board or iron plate, 
made exactly alike, squared at the ends and with a 
pin hole drilled through, say, rft. from the bottom. 
These pieces are placed in the same straight line, two | 
on the known and two on the object to be levelled. 
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Then the bedplate can be lowered or raised as required 
until, when sighting through the pin hole in the first 
picce, a lighted candle, placed behind the pin hole in 
the last piece, сап bc plainly scen through the holes 
in the intermediate pieces. When two objects are 
fairly close, as in the vase of one unit on two separate 
Leds, then a water level can be used. A water level 
can be made out of a glass tube set in a wocden base 
and connected to the second glass tube with a piece cf 
rubber tubing. If water is poured into the tubes the 
rclative heights of the two beds can be readily measured 
against the two tubes. The tubes shceuld not be less 
than. g-in. diameter to climinate any error due to 
capillary attraction. 

Lining-up.—With ordinary assembles the manufac- 
turer lines up the bearings, and dowels the pedestals 
before despatch, but in the case of very long sets, 
with jointed bedplates and four or more bearings, it is 
advisable to check the alignment with a мос] wire 
stretched along the centre of the pedestals. When in 
position the shaft should be set with a spirit level, 
саге beirg taken to do this at beth ends, as with heavy 
weights the static deflection may be enough to show 
up on the spirit level. Three bearing sets are invari- 
ably rigidly coupled, and to ensure the middle bearing 
taking its proper share of the load the alignment should 
be arranged so that the coupling, with the bolts 
removed, tcuches at the top of the flange faces, and 1s 
open at the bottom bv two to three thousandths of an 
inch at the most. This is an important point with com- 
bined engine sets, as the engine bearing is often relieved 
from its share of the weight bv setting up the generator 
bearing. 

Pressing їп Shafts.—Shafts сап be pressed in bv 
screw or hydraulic gear, but the latter is preferable 
as the pressure can be easily measured. The follow- 
ing gives a table of approximate pressures and obstruc- 
tions allowed. It is always well to have such a table 
when doing anv of this work :-— 


Dia. of Shaft. Pressure. Obstruction. 
6 inch. 30 tons 0.0025 inch. 
8 , 48 » 0.003 Wi 
IO ,, 6o ,, 0.00375 ›› 
I2 ;, 78 ,, 0.0045 » 
t4 »? 95 ээ 0.005 ээ 
16 ээ 1 10 99 0.00575 „у 
18 ,, 125 y 0.00625 ,, 
20 29 150 3) 0.00675 , 


9 

These figures are for cast iron hubs and steel shaft. 
For steel hubs the obstruction. allowed is about 10 per 
cent. less. 

Before pressing, the bore of the hub and the shaft 
itself should be painted with a mixture of white lead 
and tallow. Guide keys fitted at the side and open at 
the top should be used to ensure the kevways in the 
shaft and hub being in their correct relative positions 
when the shaft is home. It is imperative that pressing 
in, when once commenced, should be carried through 
to a finish. Should the pressure greatly exceed the 
figure given, the shaft should at once be withdrawn 
and the hub scraped. On no account must the hub be 
heated to get the shaft in, this expedient being left 
for future withdrawal. If feather keys are used they 
should be carefully checked before pressing in com- 
mences, as the kev is often the cause of excessive 
obstruction. 


Threading Turbo-Alternator Rotor through Stator.— 
All modern machines are. made with solid stators, 
which necessitates the rotor being threaded through the 
tunnel. The rotor should first be slung in the middie 
and threaded in until the sling comes close to the end 
windings. The outside end is then packed and the 
inside end rested on a strip of wood in the tunnel. The 
rotor can now be slung from both ends, but 1f the end 
in the tunnel 5 noi long enough to project through, a 
special extenticn piece will have to be provided. When 
the unit centre line is high enough to permit, it is 
often preferable to thread the stator over the rotor. 

Setting Frume.— With the rotor in the centre of its 
bearings the frame should be adjusted so that the 
centre lines of frame and rotor coincide. А measure- 
ment between the stationary and revolving parts should 
be taken at a point which can again be measured when 
the machine is on full load, so as to be sure that there 
is a running clearance between the shaft collars and 
the bearing ends. "This is important, as there are 
occasions when, due to some irregularity in workman- 
ship сг material, the magnetic centre does not coincide 
with the mechanical centre. For slow speed direct 
coupled sets, the frame should be adjusted to give an 
ап-рар of three to five-thousandths of an inch less 
at the top than at the bottom. For high speed sets 
the air-gap should be set evenly all round. With belt 
drives, especially in the case of induction motors, an 
allowance should be made for the pull of the belt. 
Frames should not be dowelled until the machine has 
run satisfactorily on load. 

Drying Out.—An insulation test will give a good 
idea of the condition of the machine. When clean and 
dry, the following table gives values at which it is 


quite safe to run :— ' 
100/200 volt machines O.5  megohm-. 
500 ,, Т O.75 to 1 ,, 
2,200 ») » 2.0 os 
6,600 ,, ›› 4.0 » 
10,000 ,, » | 10/12 Уу 


When it is apparent that the machine is very wet, 
the external moisture should be got rid of bw fire 
buckets, or any convenient heater. 

D.C. machines are difficult to dry out, but where a 
separate source of supply is available, half-load current 
can be put through the standing armature, care being 
taken to bar it round half a pole, say, every twenty 
minutes, to prevent distortion of the commutator. The 
temperature of the core should be run up to 180 degrees 
F. to 200 degrees F. in about four hours for sets of, 
sav, 200 k.w. and over. If the temperature rises too 
quickly the current should be reduced. The final tem- 
perature shculd be kept on for an hour. If no separate 
supply is available the set can be run at half-s 
and half volts for as long as possible, and this will 
generally be enough to raise the temperature to a 
fairly high value. Small machines can be heated up 
more rapidly than large ones, and often an oven is 
available fer baking armature and fields. 

It is very unsafe to use a foundry core drving oven, 
as in general the heat attained in these is much 'n 
excess of what is safe for the preservation of the 
insulation. Alternators can be dried out in several 
ways. Turbo-alternators сап be run on short circuit 
at as slow a speed as possible, so as to reduce the 
draft. Thermometers should be placed in the wind- 
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ings to see that the increase in temperature is gradual, 
attaining, say, 180 to 200 deg. F. in 5 to 7 hours. 
This is quite the simpliest way, and about one-third of 
full load current will usually be sufhcient to reach the 

‚ required temperature if the speed is slow. The same 
method can be used for slow-speed alternators, but as 
these are open and possess a large radiating surface, 
the temperature should not be allowed to exceed 
iSo deg. F. 

Induction motors can be dried by sending a current 
from a separate source through the stator windings, 
and about one-third of full load current should be 
sufficient. 

Synchronous motors can be dealt with by either of 
the above methods. Р | 

It is often necessary to dry out transformer oil, and 
this is a difficult job. Generally the simplest way is 
to lift out the windings and dry the oil in the tank 
itself. A few standard tramway resistance grids 
make the best heating unit that can be got, but, if 
these are unavailable, it is easy to make some wooden 
frames with 12-in. wide and 1-in. mesh rabbit wire 
stretched across. 

‘(To be continued.) 


THE WIRELESS SOCIETY OF LONDON. 


At the ordinary general meeting of the Wireless 
Society of London, on October 25th, the announce- 
ment was made that H.R.H. the Prince of Wales had 
graciously consented to become the patron of the Wire- 
less Society of London and its affiliated societies, and 
that he noted it was intended to change the title to 
that of the Radio Society of Great Britain in the near 
future. 

The following announcement was also made regard- 
ing work which the Society is undertaking in con- 
nection with St. Dunstan's. His Royal Highness has 
expressed the desire to associate himself with this work 
as his first action on becoming patron of the Society. 

The Council of the Wireless Society of London have 
had under consideration a request from Capt. lan 
Fraser, the chairman of St. Dunstan's, that they should 
bring to the notice of wireless amateurs a direction 
in which they can contribute very materialy to the 
instruction and entertainment of blind people who are, 
cr will be, interested in radio-telegraphy and telephony. 

Capt. Fraser was himself blinded in the war, and has, 
both before and since he lost his sight, made a hobby 
of the study of radio and allied sciences. He states 
from his own practical experience that it is possible 
for a totally blind person, with no more knowledge of 
the subject than the average ordinary amateur, to look 
ifter his instruments, accumulators, batteries, etc., and 
nanipulate them with great accuracy, and without any 
ighted assistance. He further claims that with a little 
nore knowledge of the subject the connecting up of 
nstruments, experimenting with various circuits, and 
'ven the building up of simple apparatus is not out- 
ide a Ыта man's reach. In his appeal to the 
-ouncil, Capt. Fraser points out that in spite of the 
ibove there are initial difficulties, such as the fitting 
ip of an aerial, leading-in tube, etc., which the most 
kilful blind man cannot undertake, and that in the 
ase of absolute beginners unusual difficulties present 
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themselves in connection with the choice of suitable 
apparatus to purchase, learning how to use it, etc. 

Since a blind man is deprived of many forms of 
enjoyment which are available for those who can sce, 
Capt. Fraser asked the Council if it would consider 
these points on behalf oí its members, and take steps 
to place them. before the councils or committee of all 
associated or аћШаіса societies, with the following 
objects: (1) To obtain an indication. as to whether 
or no the societies would be willing to make a special 
point of arranging for one or more of their members 
to make a particular friend of any blinded soldier or 
other blind person who might qualify for membership 
of the society, and undertake to give him the personal 
assistance which is obviously required in the directions 
outlined above; and (2) if it is indicated that the 
alliliated societies are willing to help in this way, it is 
suggested that a notice should be printed in the St. 
Dunstan's magazine, and in the Braille Press, and 
that all other suitable steps be taken to let blind people 
know that if they apply to either the Wireless Society 
of London or to Capt. Fraser they will be put in touch 
with their local Society, the members of which—if the 
blind person qualifies in all other respects for member- 
ship—will be willing to welcome him and give him 
special assistance. 

It is understood that no financial assistance is asked 
for in connection with this scheme, but merely personal 
service and interest, and the Council of the Wireless 
Societv of London unanimously resolved to ask all 
affiliated societies to consider this matter, and indicate 
to the Council, or direct to Capt. Fraser, Headquarters 
of St. Dunstan's Work, Inner Circle, Regent's Park, 
N.W., if thev are willing to co-operate. 

There are 35,000 blind persons in the U.K., of whom 
2,000 are blinded soldiers. Probably only a relatively 
small number will be interested, but by them the help 
asked for will be greatly appreciated, and already 
Capt. Fraser has the names of a few blind people who 
would welcome assistance on the lines indicated. 


Correspondence. 


INSTITUTE OF PATENTEES. 
To the Editor of ELECTRICITY. 

DEAR SiR,—We have for some considerable time 
noted with great interest the manner in which you 
have encouraged scientific progress. 

The most successful ideas have often humble begin- 
rings, and in this connection it is important to note 
that the patentee in England has to contend with many 
serious difficulties. In America, by one single pay- 
ment of £7, a number of years! compiete protection 
1s assured, after a search which is so comprehensive as 
to almost guarantee validity. 

We do not think many of your readers are aware of 
the existence of this Society, the one object of which 
is the protection of the inventor. It has been organised 
lor a little over a vear, and it has no self-seeking 
motives. The whole scheme is to protect the results of 
the work of its members, and to assist them to meet 
ГАУ manufacturers. The Institute of Patentees is 
affiliated tothe National Union of Manufacturers, itself 
4 very important aad active organisation. It has been 
a source of great surprise to us that such a Society 1s 
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hot better known. The entrance fce for full member- 
ship is £3 3s., and the annual subscription is 42 2s. 
There is no entrance fee for associate membership, 
only an annual subscription of т 1s. The supporters 
of the Institute can send up patents and they can 
receive reports upon them from men who are absolute 
experts in difterent branches. 

We must make it clear that the services of the 
officials of this Institute «re given. absolutely for 
nothing, the whole point Leing that, if a large mem- 
bership is attained, as will undoubtedly be the case 
before long, their strength by united effort will be 
enormous. 

The Institute now his a membership approaching 
1,000. 

Considerible progress has been made towards 
alleviating the many difficulties under which the 
inventor labours. The great expense of taking out 
patents throughout the world js being taken up with 
the Controller of the British Patent Office, and already 
папу inventors have cause to bless the Institute for 
their good offices in bringing them into touch with the 
right financial group. 

It is perhaps necessary to point out that the Institute 
in no way clashes with the patent agent; very much 
the reverse, because the frst thing that is done is to 
instruct the inventor to apply to апу good patent 
agent. ard alterwards the Institute, if the particular 
invention is approved by the council as being of some 
use, will work hand in hand with the inventor, and 
wil! really give him practical help. 

There is no doubt that such a body, when it becomes 
Letter known, will be to the patentee what the R.A.C. 
and A.A. have been to the motorist for many years. 

The organising secretary is Captain G. Drury Cole- 
man, of 44, Great Russell Street, and we do not 
hesitate to aprroach you with this information, knowing 
(hat the Institute of Patentees is not a commercial 
body, but purely what we might term a “Mutual Pro- 
tection Society.” 

Yours faithfully, 
W. GREY-WILSON, 
Chairman of the Administrative Committee. 


44, Great Russell Street, London, W.C.r. 
3oth October, 1922. 


New Zealand.—-Tenders are invited for five scts of sub stati» 
11,000 volt switchgear for the Mangahao Power Scheme. The 
switchgear comprises Io oil switches, complete with current and 
potential transformers, framework, and operating mechanism : 
I5 sets of disconnecting switches; то switchboard panels, com. 
plete with instruments and wiring; 5 sets of 6 busbars, each 
set complete with insulators and supports; 5 sets wiring 
accessories as specified, and 5 sets spare parts as specified. 
Five s^ts of sub-station transformers are required in order to 
supply the power required for lighting and heating, and for 
op rating the sub-station auxiliary motors, amounting to a 
maximum load of то kw. The transformers are to be oil- 
cooled single-phase, or three-phase delta-star-connected type to 
give 230 or 400-230 volts when supplied at 11,000 volts primary 
pressure with 5 p-r cent. and 24 per cent. taps. Tenders accom- 
panied by a deposit of £100 will be received by the Secretary, 
Public Works Tenders Board, Government Buildings, Wellington, 
up to noon on January 9, I923. A set of the general conditions 
of tender and drawings is available for inspection by U.K. 
firms at the D.O.T. (Room 45), 35, Old Queen Street, West- 
minster, London, S.W.r. A further set is available for loan to 
thosc firms in the Provinces who may be unable to examine the 
documents in London. | 
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ELECTRIC HEATING APPLIANCES IN 
CONSTANTINOPLE. 


According to the Chamber of Commerce Journal, it 
would appear that conditions in Constantinople favour 
electric heating. It is reported by the American 
Consul-General stationed in that city that two gas 
companies which operated in pre-war days have not ye 
resumed service, and this fact, combined with proposed 
special rates for electric heating, should result in the 
broader use of electric radiators, and, to some extent, 
of electric ranges and smaller cooking devices. Heat- 
ing facilities in Constantinople are somewhat incon- 
venient and gather expensive, and the électric hghtiayg 
company is gaid to be anxious to build up an electric 
heating load. It is further stated that the policy of 
the company is to reduce its tariff and to offer all 
possible inducements toward making the use of elx- 
tricity general throughout the city. It is proposed te 
grant favourable rates to new power consumers, and 
hopes are entertained that these rates will be sufh- 
clently attractive to increase the load of the company 
considerably. The lighting company does not do алу 
wiring work, and does not sell electric appliances or 
apparatus. Interior wiring 1s done by a number o! 
electrical contractors who have had to fulfil technical 
requirements in order to establish their ability and to 
deposit a specifiel amount of money as a guarantee of 
responsibility before they are permitted to carry on à 
wiring business. There are no restrictions, however, 
regarding the merchandising of appliances and 
apparatus. 
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OSRAM AUTOMOBILE TYPE LAMPS. 


тана. D 


In a recently issued leaflet (OS.2732) giving particu- 
lars of Osram Automobile type lamps, we note that in 
the Osram gasfilled headlamps the filament form 1s 
extremeiy concentrated, so that it approaches as near 
as possible the ideal point source. For use with 
scientifically designed reflectors, this type of lamp is 
particularly suitabie, as full advantage can be taken 
of the correct curvature of the parabolic reflector. 
Another noteworthy feature is that the bulb is tapered 
off towards the cap, so that the lamp can be placed 
far back in the refectors where necessary for focuss- 
ing purposes. The caps used with these lamps аге 
without shoulders for the same reason. The cement 
used for attaching the caps to the bu!bs is white ia 
colour, so as also to help to reflect the light. 

A recent introduction is an automobile gasfilled head- 
light lamp for 12-14 volts, 18 w. 1.5 amps. in a 35-mm. 
bulb. This lamp, we understand, has been specially 
manufactured at the request of the motor industry, and 
forms a useful intermediate size between the 12-w. 
lamp in a 35-mm. bulb and a 24-w. lamp which is in 
a 5o-mm. bulb. The leaflet is attractive, and deals 
with the wide range of automobile lamps obtainable. 
It is available for overprinting, for which application 
should be made to tne G.E.C., at Magnet House, 
Kingsway, W.C.2. ` 


—— 


What Offers ?—А reader has for sale a set of the new edition 
7 Ols.!. For 
particulars see a small advertisement. 
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The WESTON 
Synchroscope 


The indications of this Synchroscope are infallible. 


A glance at it shows immediately to what degree the 
coming machine is fast or slow. 


The movement of the pointer is smooth and certain and inspires 
confidence. 


Th» superior design and construction of the instrument ensures 
а very long life and permanent accuracy throughout its life. 
5 


Qu It indicates exict synchronism within one degree of true phase 
L INSTRUMEN! оо. б coincidence throughout a wide range of frequency and voltage, 
х It is impossible to make an error in synchronising with it. 


We invite the most minu'e and critical examination of the 
instrument, both electrically and mechanically, in comparison 
with any other Synchroscope &t present manufactured, and we 

are confident that a comparative test of the instrument will 


& СЕЛЕУ ousily demonstrate the superiority of the Weston Synchroscope. 
— Write for full particulars. 


WESTON ELECTRICAL INSTRUMENT Co., Ltd., 


uto Д Audrey House, Ely Place, Holborn, E.C.1. : mo pn ү net 


Di Ne 


NO FIRST CHARGE 


Domesti: Lighting Batteries can be supplied from stock, filled and 
FULLY CHARGED, ready for immediate service іп the undermentioned. 
types and capaciti:s : 


кзы 
NESTON ELECTRICA 


NgWARK,N.J..U SA, (^ 
Lo 


Capacity in amp. hours when 


Туре eb Cel discharging in 10 hours. 


: 81 Domestic Lighting Cell in 
| 102 Glass Box, fuliy charged. 


5 
4 
5 
3 
4 
s. o9 120 
6 
3 
4 
5 


Where transport or other considerations make it impossible to supply fully cl arged cel's, the plates can generally be supplied 
ina partly charged ccndition, so that they require only a very shoit first charge (approximately fifteen hours) after erection. 
When desired, this first charge may be made in two runs of seven to eight hours each. 


Г, ELECTRICAL STORAGE 
*COMPANY LIMITED. 


— —À ee ron 


Exide Batteries 
Stand No. 406, 


Motor Show, Olymçia, 


Head Office: | London Office : Nos 3-11 
CLIFTON JUNCTION, Nr. MANCHESTER. 57, VICTORIA STREET, S.W. 1, р | 
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HIGH EFFICIENCY 
LONG LIFE 
EASY TO MAINTAIN. 


ELECTRICITY. 


ADOPT THE BEST PRACTICE 


BY INSTALLING 


other makes. 


HART ACCUMULATOR СО. 


MARSHGATE LANE, STRATFORD. LONDON. E.15. 


Brancu OFFICES AT— 


MANCHESTER  ., 4, Victoria Bridge. 
WESTMINSTER .. 
YORK = e» 6, Bridge Street. 


BELFAST .. .. 4I, Chichester Street. 
BIRMINGHAM .. 174, Corporation Street. 
BRISTOL . 37, Victoria Street. 


GLASGOW Е 107, Wellington Street. 


You have the brain and ability to earn morc than 
you do to-day. But you need that little extra 
Scicntific training. This training we give you in 
your own home, Tell us TO-DAY which of the 
subjects mentioned below you are interested in- 
We will send you at once, POST FREE, a book 
e xplaining how we can help you, a book which will 
enable you to make the most of your own powers, 


and risc to tbe top. 


WE TEACH BY POST. 


Ae roplane Engineering 
А ёго Engines 

Electrical Engineering 
Wireless Telegraphy 
Electrical installations 
Electrical Control Gear 
Alternating Current 
Lighting (Electric, Gas, etc.) 
Electric Welding 
Telography, Telepheny 
Power house Operation 
Mechanical Engineering 
раан малад р 
Workshop Practice 
Machine Tools 

Boiler Makin 

Boiler inspecting 


Mathematics 
Electric Motor Car ignition 
Starting and Lighting Systems 
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Indispensable to 


ENGINEERS & ELECTRICIANS 


The Pocket Electroscope designed as a small, convenient 
and rapid Fault Finding Instrument—similar in appear- 
ance to a Fountain Pen with Pocket Clip. 


The instrument can be used on any pressure from about 
80-700 volts A.C. or D.C. to indicate :— 


1.—The Potential relative to earth in any conductor, terminal or pact 
of apparatus. | 


2.—The Potential difference between any two conductors, terminals o 
pieces of apparatus. 


Its wide application will be better appreciated by à 
careful study. of the booklet sent free on application. 
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ТО OUR READERS, 


ELECTRICITY is published every Friday, and, if ordered, is on sale at 
the principal Railway Station Bookstalls and Newsagents on that daye 
It has a very large sale throughout the United Kingdom, as well as in 
the British Colonies and Abroad. 


Questions to which an answer is required must be accompanied by a 
144. stamp forreply. When considered of sufficient interest, the answer 
will probably appear in the paper. 


New advertisements for the displayed columns and alterations to 
exis ting ones must reach the publishing office not later than the first 

t Tuesday moming, in order to be in time for the issue of the following 

йо This is important. Rate quoted on application. Sub- 
scription : 13s. a year, 6s. 6d. half-year, 3s. 3d. a quarter in advance, 
postage prepaid in the United Kingdom and abroad. 


All remittances payable to the Publishers, S. RENTELL AND CoO., 
LTD., 5698 Maiden Lane, London, W.C. 2. Telephone, No. 2460 
Gerrard. 


Current Topics. 


As was freely announced in the Press, the Borough 
Electrical Engineer of Hackney recently delivered a 
popuiar lecture on “Electricity in the 
Home," following which members of 
the audience were invited to ask 
questions on matters in which they 
were interested and desired further information. ‘We 
have been favoured by Mr. Robinson with a résumé of 
the questions and corresponding answers, which go to 
show that a keen and intelligent interest was displayed 
in the subject of the lecture, and which augurs well for 
the enterprise of the Hackney Electricity Department 
in initiating this scheme for the better education of the 
public on domestic electricity. The very first question 
was typical of the essential information sought by most 
would-be consumers—* How much per hour does the 
lamp in the middle of the room cost? "—and the 1еру, 
id. at the very highest rate prevailing in Hackney, 
should prove distinctly encouraging. | | 


Hackney 
Q. and A. 


The next query also was calculated to clear up a good 
deal of doubt in the minds of those householders living 
in streets which do not vet boast electricity mains. 
Uismissing an alterrative gas supply as unthinkable. 
Mr. Robinson laid down the general principle of mutual 
co-operation between neighbours to secure a sufficient 
irflux of new consuriers from any such street to justify 
the necessary capital expenditure on a branch main. In 
this connection he instanced а common difficulty which 
sometimes arises, viz., that Mr. “A,” being anxious to 
secure a supply, approaches Mr. “ B," who for the time 
being is not interested. After the lapse of a month or 
two Mr. “B” has thought things over, and rather likes 
the idea of electric light. During this period, how- 
ever, Mr. "A " has become “fed up," and has installed 
new gas fittings. 


Incidentally, and with due deference to Mr. Robin- 
son and other enterprising Borough Engineers, the 
cccurrence he outlines in replying to this question aptly 
denonstrates the fallacy of leaving it to the public to 
do what amounts to canvassing on behalf of the Elec- 
tricity Department. While recognising the need for 
sccuring’ a necessary quorum o! new consumers to 
justify the expenditure on new cable. іп ап unserved 
thoroughfare, I contend that the necessary canvassing 
of the whole of the residents in that street is more 
correctly the daty of the Electricity Department, and 
that no supply undertaking can expect to secure new 


consumers on such a “snowball” basis as that out- 
lined, but which, by the way, is not peculiar to 
Hackney. 

Another query put to the lecturer had reference to 
the prepayment free wiring scheme, and the landlord’s 
assent thereto. Mr. Robinson's reply revealed the fact 
teat Hackney landlords, in the main, are as cunning 
а.а rapacious as those in other districts. In connec- 
tion with the scheme a form is furnished to the tenant, 
to which he has to secure the landlord's signature. The 
form provides that the installation remains the property 
ot the Corporation, and it wouid appear that many 
houseowners have attempted to amend this document 
sa that the installgtion would pass into their posses- 
sion at the expiration of the tenancy during which it 
vas put in. As the scheme provides for subsequent 
purchase of the installation oa exceptionally favourable 
terms by the landlord, there is little justifcation for 
this policy on the part of grasping landlords. 


In regard to the possibilities of electricity for heating 
and cooking in Hacknev, it is interesting to learn that 
a good hot bath with electrically heated water can be 
«ecured at а cost of fourpence for electrical energy. 
whilst another resident stated that he (she) had proved 
that the shrinkage of meat when cooked һу electricitv 
is very much less than when cooked by gas or kitchen 
fire. "I find," says the householder, “that when you 
cook a joint by electricity, underneath the skin of thc 
joint you get a whole lot of jelly when the meat cools. 
[t seems to me that all that property kept in should be 
of very great value. I am told by the gas company that 
what the meat loses is all water. I thought it was all 
rot! " Mr. Robinson ventured the opinion that it was 
only gas! 


Former members of this popular corps, as well as 
electrical readers resident in London, will be interested 
to learn that, after an interval of 


London four years, the old headquarters has 
Electrical resumed its wonted air of activity, 
Engineers. and recruiting 15 in full swing. The 


unit forms the searchlight contingent 
of the Third Air Defence Brigade, whose rôle is the 
defence of London against attack by hostile aircraft. 
It has an establishment of about 800 all ranks, and is 
now under the command of Lieut.-Col. K. Edgcumbe, 
who joined the corps as a sapper nearly twenty-five 
years ago. The conditions of service are practically 
the same as before the war, except that pay and allow- 
ances are on a considerably more liberal scale. 
Further particulars may be obtained on application to 
46, Regency Street, Westminster, between the hours 
of 6 and 8 p.m. on any week-day except Saturday. 


With the near approach of general broadcasting, it 
is becoming more than ever necessary for the trade to 
realise the necessity for educating 
the general body of the public up to 
the possibilities and the proper use of 
the apparatus they have to sell under the new scheme. 
Already the purveyors of broadcasting sets are experi- 
encing a good deal of dissatisfaction and complaints 
from purchasers of sets who have not succeeded in ob- 
taining from them the results they anticipated as a result 
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of studying the lay Piess reports. The g neral body с! 
the trade apparently does not realise that, with the 
advent of broadcasting, it will be catering for the re- 
quirements of an entirely different “public” to that 
which has.hitherto bought its products. The “wireless 
amateur " is a being apart; he is himself a wireless 
expert by dint of study and pract:cal experience in the 
use of apparatus, largely of home manufacture. He 
keeps abreast of wireless development, and often knows 
better than the trader in wircless goods what class of 
apparatus to buy, and what he may confidently expect 
of it when purchased. Не is technically well informed 
and needs no detailed tuition in the handling of broad- 
casting apparatus. 


The new customer, interested in broadcasting from 
the popular standpoint, will belong to an entirely 
different genus. He knows nothing of capacities, 
inductances, high or low frequencies, detectors, or grid 
leaks. What he has been led to expect by the pre- 
liminary Press campaign is that he will be able to buy 
certain complicated (to him) boxes of tricks which, by 
the turning of a knob or switch, will bring to his fire- 
side music and speeches collected from the ether by a 
backyard or housetop aerial, and when he goes into 
a shop or store to purchase his listening-in set he will 
expect to be supplied with apparatus which confonms 
to a greater or lesser degree with this vague popular 
specification. It is no good telling a man like this that 
he must first test for reception with a buzzer, tune to 
the approximate wave length, and thea proceed to 
scarch the ether in varying gradations by means of a 
complicated range of milled-headed adjustments con- 
trolling variable condensers, ete., until he can hear 
something of interest. 

Whatever sct 1s put before him by the salesman must 
be carefully explained and described in popular lan- 
guage, the sponsor doing his best to imagine himself 
cqually uninformed with the purchaser and just as 
ignorant of technical details. Designers of sets would 
do well to concentrate on simplicity of control, and 
avoid as far as possible the necessity for sharp tuning, 
which calls for some skill, dexterity and perseverance 
on the part of the "listener-in." Simple and concise 
instructions for use should be furnished with every set 
sold, and the necessary attention paid to the very 
important question of an efficient aerial. І predict 
that much good and profitable business will be lost if 
the trader in broadcasting gear 15 not prepared at the 
outset to incur a little extra expense by way of visiting 
customers' houses and giving personal assistance and 
instruction in the initial installation and use of the 
apparatus, especially in the case of the more expensive 
scts. Such personal service will well repay the extra 
time and money involved in the long run when the 
scheme gets going properly. 


The effects of the “exchange ” are strange and won- 


dcrful. As the mark goes down the price of goods in 
Germany goes up, and so (nominally) 

Two Eggs a do wages, but there remains a cer- 
Unit. tain time lag which permits German 


industrialists to net handsome profits 
which are forthwith applied to—-not reparations, but 
“reconstruction "' (of German trade). In other words, 
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I doubt whether the depreciated mark is half such a 
bad thing—for Germany—as some people would have 
us believe. That, however, by the way. My object 
at present is to call attention to the fact that electrical 
energy for lighting was recently quoted in Hambury 
at 32 marks a unit, cheap energy for power purposes 
being 21 marks a unit. Less than a fortnight later, 
the lighting supply had been raised to 65 marks and 
the power supply to 35 marks a unit! 


This sounds terrible! At the pre-war rate of 
exchange it would mean.two or three pounds sterling 
per kilowatt-hour. Actually, of course, with the best 
marks now printed going seventy or eighty to the 
penny, it means that the sterling price per unit is from 
id. to 41. in Hamburg—which makes our mouths 
water! The true state of affairs is doubtless inter- 
mediate between these extremes. The value of the 
mark to a German is different from its value to a 
Britisher, and the elfective price of all commodities 
varies accordinply. In Austria, where money has vir- 
tually ceased to exist, electricity is quoted—as I said 
a fortnight ago—at two eggs per unit, with alternative 
tariffs for those who do not keep poultry! Reckoning 
the pre-war value of an egg as 1d. or 2d., this novd 
quotation for “juice °” works out at 2d. to 4d. a unit— 
quite a normal value, you perceive. In other words, 
material values have a stability which is no longer 
possessed by Continental currencies, and this is a com- 
forting thought. -It means that not only eggs, but 
also the product of our hands and brains can alwavs 
obtain—apart from transitory difficulties—a fair 
exchange in the shape of the product from the hands 
and brains of others. We in this country, with the 
double asset of a wealth of such product and a sound 
currency, have no cause for gloom—provided that we 
make the best of our opportunity. 

| ELEKTRON. 


SYNCHRONISING EFFECT OF PARALLEL 
TRANSMISSION LINES. 


It is not commonly known that if two alternators be 
connected respectively to the two circuits of a long 
duplicate transmission line, these circuits being elec- 
tically independent but physically parallel to each other 
upon the same towers, the two circuits have a svn- 
chronous action which tends to hold the two svstems 
in anti-phase or in phase, according to the arrangement 
of the line conductors. This action is, therefore, either 
an appreciable help or an appreciable hindrance to the 
electrical paralleling of the two lines at a sub-station. 

The phenomenon was first observed (says T. Nishi 
in the General Electric Review) on the system of the 
Inawashiro Hydro-Electric Co., Japan. It may be 
explained by reference to the accompanying diagram, 
which represents, on the left, two single-phase alter- 
nators connected in series and feeding a capacitance 
load. To the right of the diagram are shown the 
vectors representing the voltage and current conditions 
in this circuit. The voltages ОА, ОЛ of the two 
alternators yield the resultant voltage OC as shown. 
Assuming that the alternators are exactly equal in every 
respect, the output of one is proportional to the product 
ОА х OE, and that of the other. is proportional to 
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OB x OF. Since ОЁ is greater. than OF, the alter- 
nator A is loaded more heavily than B, hence 4 slows 
down and B accelerates. In other words, the alter- 
nators tend to run stably in phase with each other. 


- 


Similar reasoning is applicable to the case of three- 
phase alternators operating on a condensive load. The 
latter may be the capacity of the two circuits of a 
duplicate transmission line, and it can be shown that, 
according to the relative values of the capacities of the 
various pairs of conductors, the alternators tend to run 
stably in anti-phase (i.e., as though they were in series) 
or in phase (as though they were in parallel). The 
two circuits of the transmission are places on opposite 
sides of the same towers, and, in order that the alter- 
nators may tend to operate in phase—thus facilitating 
svnchronising at the sub-station—the phase arrange- 
ment of the lines should be 3-2-1 on one side of the 
tower and 1-2-3 on the other side, reading from top to 
bottom in each case. After transposition, the sequence 
will be 2-1-3 on one side and 3-1-2 on the other, and 
soon. In other words, the similar phases in the two 
circuits should be diametrically opposite as regards 
position on the poles and not in the same relative 
position on both sides. If the latter arrangement be 
used, the alternators will tend to operate in anti-phase 
(as in series) and synchronising wil be rendered 
difficult. 


ELECTRICAL ENGINEERING.—FINAL GRADE. 


SOLUTIONS TO 1922 EXAMINATION QUESTIONS OF THE 
CITY AND GUILDS INSTITUTE. 


d 


By Epwanp Носнеѕ, B.Sc. (Eng), A.M.LE.E. 


(Continued from page 576.) 

Q. 11.—What conditions determine the desirability 
of installing a phase-advancer? Name the best-known 
types of phase-advancers апі. describe the action of 
any one of them. 


А. тг. —А phase-advancer is a machine or apparatus 
connected in the rotor circuit of an induction motor to 
improve its power factor. The principal considerations 
which determine the desirability of installing a PS 
advancer аге ; — 

(а) The economy іп generating plant and mains 

resulting from the improvement in the P.F. 

(bì The cost of the machine or apparatus to be 
| installed. 

For. a given amount of power to be transmitted, a low 
Р.К. involves:— 

(1) Greater losses in. mains or larger section of 


copper. 


(2) Greater losses in generators and larger kVA 

capacity of generators. 

(3) Poorer voltage regulation—though this can be 

dealt with by an automatic voltage regulator. 

The cost of a given type of phase-advancer, on the 
other hand, depends upon two factors :—- 

(1) The size of the motor to which it is to be. con- 
nected: the smaller the motor, the smaller is the kVA 
capacity of the phase-advancer required to improve the 
P.F. a given amount, and therefore the higher the cost 
per КУА. Consequently, the phase-advancer can only 
be applied commercially to motors of about 100 Н.Р. 
upwards. 

(2) The amount by which the P.F. is to be improved. 
Thus, to raise the P.F. of 800 kw. from 0.8 to т.о 


800 ,j———— 
requires а phase-advancer of o8 / I - (o.8) = боо 


kVA capacity; while здо kVA are required to raise 
the P.F. of the same power from o.9 to т.о. Had it 
been required to raise the P.F. from o.8 to о.о, the 
kVA capacity of the phase-advancer would only have 
been боо—390= 210. It is, therefore, nearly three 
times as expensive to improve the P.F. of a given load 
from o.8 to т.о as it is from 0.8 to o.9. Hence, it 
follows that for an improvement oí, say, o.1 at a low 
P.F., the economy in the plant and mains may far 
outweigh the cost of the phase-advancer; but that for 
the same improvement at a high P.F., the cost of the 
phase-advancer may be greater than the economy 
effected. There is consequently a point beyond which 
it is not economical to improve the P.F. 


The best known types of phase-advancers аге :— 

(1) Kapp's Vibrator. 

(2) Scherbius Phase-Advancer. . 

(3) Westinghouse or Metropolitan-Vickers Phase- 
Advancer, developed mainly by Prof. Miles Walker. 


Fic. 13. 
Kapp's Vibrator, which is probably the most widely 


used at the present time, consists of three D.C. 


armatures, ААА, assembled in a magnet frame as 
shown in Fig. 13, the, poles being energised by direct 
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current. œR represents the rotor winding of the induc- 
tion motor, which is, started with the usual external 
resistances. After the machine is up to speed, the 
triple-pole switch 7' is changed over to insert the 
armatures of the phase-advancer in the rotor circuit. 

Suppose the induction motor to be running at full 
speed. The e.m.fs induced in the rotor windings are 
of low frequency, and currents alternating at this fre- 
quency flow through AAA, causing the armatures to 
oscillate backwards and forwards. Let us consider 
one armature for simplicity ; whatever happens in that 
armature takes place at the proper phase intervals in 
the other armatures. Owing to its inertia, the arma- 
ture does not reverse its motion at the instant that the 
current and the torque reverse. Its movement con- 
tinues until it comes to rest, when the current reaches 
45 maximum value. The armature then begins its 
return oscillation, the speed accelerating until the 
torque decreases to zerc. Reversal of torque again 
causes tne armature to slow down. It therefore 
follows that the current and the speed of the armature 
are a quarter of a cycle out of phase. 

Since the armature is oscillating in a magnetic field, 
an alternating e.m.f. is generated, the value of which 
isa maximum when the speed is a maximum ; conse- 
quently the current and the generated e.m.f. are in 
quadiature. These ouantities ave represented in Fig. 
14, Where curve a gives the ¢.m.f. induced in one 
phase of the rotor winding of the induction motor, and 
b gives the corresponding current which is practically 


FIG. 14. 


in phase with the e.m.f. owing to the frequency being 
so low. Curve c represents the e.m.f. generated in the 
phase-advancer and is in quadrature with b. This 
c.m.f. is a counter e.m.f. relatively to the current when 
the armature is accelerating dnd therefore motoring ; 
whereas, it is in the sanie direction as the current when 
the armature 15 slowing down, and therefore acting: as 
а dynamo. Consecuently curve c must lead in front ot 
curve b by go deg. The total e.m.f. is obtained by 
adding together curves c and а, and is represented by 
curve d. It will now be evident that the effect of the 
phase-advancer is to inject into the rotor circu an 
c.m.f. in such a direction as to advance the phase of 
the resultant voltage, and therefore to advance the 
phase of the currents in the rotor and stator windings. 

To be strictiy correct, the current curve b in Fig. 14 
should be drawn approximately in phase with the 
resultant voltage d, and not with the rotor e.m.f. a. 
The difficulty of doing this, however, is that the phase 
of d is not known until we have drawn c. 

Since the current and e.m.f. in the phase-advancer 


are in quadrature, no external power is required by 
the machine, and consequently it does not have to be 
driven by another machine. 

(To be continued.) 
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Questions and Answers by Practical Men. 


RULES. 
QUESTIONS: We invite our readers to send us 
problems that have arisen in actual practice. of 
sufficient interest to our readers. will esther be ted to under '' Answers to Corre- 
pondents '' or replies will be invited from our readers. One shilling will be рем 
or the question which we select for competitive replies in this column. 
ANSWERS: A fes of 10s. will be paid for the answer which we consider shom 
the greatest merit, and 5s. for the one we select as second best. In judging the replies , 
importance will be attached to clearness and conciseness, as well as . The 
Editor reserves the right to make no award, or to accept only one reply, d ia Au 
inion, the answers received do not possess sufficient merit. Competitors desiring 
return of their manuscripts, if unaccepted, should enclose stamped address 
entelope. 
Write on one side of the pa 
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Commencing with Question No. 101, a Diploma of Merit will be awarded lo ths 
siz competitors who win the first or second prize the most times during the next він 


The words " Questions and Answers” or '' Q" and '' A" should be placed at 
the top left-hand corner of all letters intended for this column. 


Answers to Questions. 


QUESTION No. 145. 

Given a cable a certain distance in length, can you please 
give me a correct method of locating a fault to earth on 
this cable? I am told that it is possible for an expert teste: 
to locate a fault within one foot of the actual fault.— 
TESTER. 


REPLIES TO QUESTION NO. 145. 


The first prize (ros.) has been awarded to “ B.LY." 
for the following reply :— 

There are two methods usually employed for 
locating the position of an earth in a cable: (т) the fall 
of potential test, and (2) the Murray loop test; the prina- 
ple of test (т) being to obtain a comparison between 
the two portions of the faulty conductor from each 
end to the earth, and test (2) to obtain a comparison 
between the portion of faulty conductor from one end 
to the earth and a sound conductor plus the remaining 
part of the faulty conductor. Ап important point to 
be observed in both the above tests is that if the actual 
length of cable is not all of the same section, allowance 
must be made so as to bring this length to the equivalent 
of one size. | 

Regarding test (r), this is the simplest and mos 
effective when the earth is of sufficiently low resistance 
to allow a steady current being maintained through the 
fault, the instruments required being an ammeter and 
a reliable milli-voltmeter. "The current should preferably 
be taken from the supply mains by means of a bank о! 
lamps, or alternatively using a battery of ample capacity. 
If the current can be kept steady, then the voltage need 
only be considered, otherwise the values X and Y in formula 
must be in terms of E = R. An insulated conductor 


will also be required to act as test lead between the two 
ends of the faulty cable. Its size and length are im- 
material, as these factors do not enter into the formula, 
and failing a spare cable, a 3/.029 cable, or even bell wire, 
тау be used. The fall of potential along the cable's 
then noted by the above instruments, with current 
passing to the fault from each end of the cable in tum, 
the connections being as shown in diagram No. 1, ths 
indicating the instruments at one end only, when if 
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| . апа 
THE BUNDLE OF STICKS. 


YOU can break ONE but 
you can’t break several 


4 tied together: 


No more apt illustration 
of the value of concerted 
action could be found. 


Are YOU a ‘single stick’ or 
are you bound together with 
those in the business whose 
aims are identical with yours? 


Join the 


E.C.A. 


Electrical Contractors’? Association. 


Write now to 
the Secretary, 


The Electrical Contractors’ Association, 
institute ei Electr cal Fagiseers Euildinzs, Savoy Place, 
| Victoria Embankment. 


WE TEACH 
BY POST. 


ADVICE FREE. 
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charges—payable 
monthly 


Learn a Trade 
or Profession. 


Can I help you ?. 
I WILL GIVE YOU £50 


if I fail to produce over 7,000 testimonials 
from others I have helped a a ae 
TO ASUCCESSFUL CAREER. 


Yours to success, 


АВЕ YOU QUALIFIED 9 
FOR THE JOB YOU SEEK ° 
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tectural Drawing Engineering Pattern Makin 

Building Construction | Foundry Work $ 
секо Works’ Duties j Internal Comb. Engines Sanitation 


Aviation Marine Engineering Shipbuildin. 
Boller Engineering Mathematics Structural ГЕТРИ 
Boiler Making Mat iculation Surveying and Levelling 
Chemistry Metallurgy Telegraphy and Telephony 
Civil Engineering Miring Wireless ТеЈестарһу 
Concrete and Steel Mine Surveying Special Course for 
Draughtsmanship Motor Engincering Apprentices 

ty Naval Architecture 


What proof do you carry * Your word toan employer is not proof that you are 
efficient, but a College Qualifying Diploma or Certificate, signed by the Professional 
iui as proof of etticiency. and a valuable asset in seeking a remunerative 
We specialise in al! exams. connected with technical subjects. If you are preparing 
ior any VRAT: "к oar ra particulars FREE OF CHARGE. 
ren ould seek our advice for sons, If are interest 
the subjects mentioned above, iua аса 
write, naming the subject, and 
we will send you our FREE 
BOOKLET, Please state your 
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FOR STUDENTS. 


ALTERNATING-CURRENT WORK. 
By W. Perris Maycock, M.LE.E. An Introductory Book 
for Engineers and Students. Recommended by the Exa- 


miners of the City and Guilds of London Institute. 2n! Ed. $08. 6d. net. 


А SMALL BOOK ON ELECTRIC MOTORS. | 
By W. PrRREN Maycock, M.LE.E. А simply-written and 
profusely illustrated book for those desiring easily under- 
stood information. The different kinds of electric motor and 
of control gear are described very clearly ; and just sufficient 
is said atout other matters to convey the requisite ground- 
work know iedge. ae Ex Vs is .. Cloth, 66. net. 

WHITTAKER’S ARITHMETIC OF ELECTRICAL ENGINEERING. 
3rd Fd.  Oentaining 81 Worked Exampies and 375 
Exercises. This book bas been prepared as a companion 
volume to the works on Electrical Engineering, with the 
hope that it may prove a valuable aid to the student who 
desires to acquire the ability to make electrical calcula- 
tions quickly and accurately. - ae T 

THE ELEMENTS OF ILLUMINATING ENGINEERING. 
By A. P. Trotter, M.LE.E. An introductory treatment 
of the units, distribution, and measurement of light ; tvpes 

' and characteristics of lamps, reflectors, and shades * photo- 
metry and the planning of lighting installations. For 
Students, Junior шшш, Architects, and others. 
THE TESTING OF CONTINUOUS-CURRENT MACHINES. 
Bv CHARLES F. Suits, D.Sc., M.LE.E., A.M.I.C.E., Wh.Sc. 
Describes the main principles and practice of efficiency and 
outputtests an С.С. generators, motors, and motor-generator | 
With examples from practice. For Engineers and Students. 28. @@ net 
THE TESTING OF TRANSFORMERS AND ALTERNATING- 
CURRENT MACHINES. By CuHartes F. Surm, D.Sc., 
M.ILE.E., A.M.Inst.C.E., Wh.Sc. The main principles 
and practice of efficiency and out-put tests on А.С. trans- 
formers, alternators, and motors, with examples from 
practice. For students and engineers. ... PR 


OF ALL BOOKSELLERS. 


2s. 6d net. 


BOOKS FOR 
WIREMEN & OTHERS. 


.. 38. 60. nct. 


... 2. 60. nct. 


SIR ISAAC PITMAN & SONS, LTD., Parker Street, Kingsway, London, W.C.2. 


STUDENTS, 


FOR PRACTICAL ELECTRICIANS. 


ELECTRIC WIRING, FITTINGS, SWITCHES AND LAMPS. 
By W. PrRREN Mayoock, M.LE.E. Fifth Edition. А 
practical book for Electric Light Engineers and Contractors, 
Wiremen, and Students. 620 illustrations ... 10s. 6d. net. 


ELECTRIC LIGHT FITTING. 
Ву S. C. BarsrTowr, A.M.I.E.E. А Treatise on Wiring for 
Lighting, Heating, and other Domestic Purposes, and the 
Laving Down of Small Private Installations. .. .. 08. net. 


ELECTRIC BELLS AND ALL ABOUT THEM. °th Ed. 
Bv 5. R. BorrosrF. Thoroughly Revise? by C. SYLVESTER, 
A.M.IL.E.E. A Practical Book for Practical Men. 3s. 64. nct. 
ELECTRIC WIRING DIAGRAMS. 
Ву W. PERREN Mayeock. lHllustrating Circuit-Connections 
for ADR Mains, Distribution Boards, Transformers, 
Lamps, Heaters, Motors, Bells, Private Generating Plant, 
. etc., ete, With brief Explanations of most of the Diagrams 
given in the same Author's larger work, '"' Electric Wiring, 
Fittings, Switches, and Lamps.” 
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careful readings have been taken, the earth may be found 
to within a yard by the formula : 


Let X denote drop from first testing point, and 
К »  ,» Second ,, 
then distance of fault from first testing 

_ Length of faulty cable x X 


A D 4 

Regarding method (2), this is preferable with an earth 
of varying resistance, when it is not possible to maintain 
a steady testing current. A “sound” conductor 15 
required to form a loop with the “ faulty " main, and 
is preferably of the same cross-section. and length 
as the faulty main. Should it, however, vary, the 
cffective length should be calculated as for method (т). 


3) А 
point 


Tesk- Wire . 


С Milli- оо. 


Diagram No | 


Cable. Carth- 


Slidi 


—— 
——ÀM 
— 


| Earth. 


> Cond vetor . 


Piaq ram № 4 


The connections are shown іп diagram 2, апа аге a 
simple form of the Wheatstone Bridge, a slide-wire 
being used in place of the usual resistance box. A 
galvanometer is connected at the junction of the slide- 
wire and cable-ends, and a balance obtained by running 
the sliding contact along the resistance until the needle 


remains steady at zero. The following formula then 
gives the distance of earth from any one end :— 


Lct А = total calculated length of the entire loop of 
sound and faultv mains. 
B = агт of bridge connected to faulty main. 
C = arm of bridge connected to sound main. 
Then distance of fault from testing end 
A B 
HBC $m 


To climinate errors it is’preferable to test from the 
other end, when the following formula applies, the 
conductor being coupled together at the first testing 
end :— 

Ат 

Dı 


length of faulty cable | 
arm of bridge connected to faulty cable on 
first. test. 
Ст - arm of bridge connected to faulty cable on 
second test. 
Then distance of fault from first testing station 
Ar | | 
Вт + Сү 
In the latter case it will be noted that no length of 


loop is necessary, this being often an advantage.— 
Tbe Ve 
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The second prize (5s.) has been awarded to “ M.M.” 
for the following reply :— | 

Referring to the diagram, let 7 be the length of th- 
cable and suppose the fault to earth to be at som: 
point F. The cable may then be considered to be 


qo UE omatus 


3 
0—2 
divided in two parts, x and /— x. 
ances, c being adjustable. g is a galvanometer and В 


a, b and c arc resist- 


a battery. It will be seen that the arrangement forms 
a " bridge" ; the fault F, the earth connection of batten, 
and the end of resistance c are connected together, 
being all “ earthed.” 

When there is no deflection we have 


a X 
— —— —À 
b C 


Test in a similar manner at the other end of the cable 
and suppose that the adjustable resistance is now 
d ohms: 

a l—x 
Therefore F =— 


d 


h х с 
whence г = j 

From this equation x may be easily calculated. 

If a “ P.O.” or other form of Wheatstone Bridge is 
available the test should not present any difficulty. 

In the absence of instruments, a and b may be replaced 
by a slide wire, the connection from battery being 
adjusted to give a balance. The lengthsJof divisions 
of the slide wire will then give ratio of a : 6. 

Failing а galvanometer a telephone receiver ma 
be employed, in this case an alternating or a pulsating 
current will be required. A pulsating current may be 
obtained by mcans of an ordinary trembling bell move 
ment. 

Perhaps the above may meet the query; much 


could be written on this question but space forbids.— 
“M.M.” 


Meetings.-— The First Ordinary Mecting of the Institute of 
Transport will be held in the Lecture Theatre of the LEE. 
Victoria Embankment, W.C.2, at 5.30 p.m., on Monday, oth 
inst., when a paper will pe read on '' British railway operatin2 
statistics and their lessons," by Sir William M. Acworth (Member 
of Council). 

National Assoc. of Supervising Electricians.— The visit of the 
N.A.S.E. to the Lots Road Power House on Saturday, October 
21, was a decided success, The party, which included Mr. 
W. E. Highfield, the President of the Assoc., numbered over ee, 
and under the guidance of Mr. Г. D. Grant, of the power station. 
they spent the greater part of the afternoon inspecting variou- 
plant of this well-managed power house. The visit was oia 
most interesting and instructive character and was fully ap 
preciated by all present. | 
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Reviews ої Books, ёс. | telephese, pipes, ete. This information сап usually 
[Books noticed in this column will be sent from ELEC- — be obtained from the Various authorities. If there is 
. TRICITY Office to any part of the world, for the published > апу dcubt, however, trial holes sheuald be opened, 
price, plus ten per cent, for postage (тіпітит 2d.) and by so. аспе very considerable inconvenience and 
orders will be appreciated. ] expense may de saved at a later date. 
— UNnERsITY OF LONDON COLLEGE CALENDAR, 1622-3. The nature of the paving should also be carefully 
s (Taylor and. Francis.).—In the бсо odd pages of the , considered, as the cost of the various classes 


calendar there are given full. particulars of all the 
courses Of study required for the purpose of obtaining 
the various university degrees, as well as an outline о! 
the history of University College and details of the 
numerous scholarships which тау be obtained by per- 
severing students. Under Prof. Fleming and Mr. 
Clinton, some of our most shining lights have received 
their initial training. in electrical engineering, and we 
have no doubt vet more inventive brains will be 
developed as time rolls on. The book of course, 
essential to all who may be thinking of studving at the 
university, 
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ECONOMY IN MAINS LAYING.* 


—— 


А. Сб. 


— 


By T. MARGARY., 


This paper is written with the cbject of opening up 
the very important questiona of the costs. of mains 
work from the practical point of view. 

Much has. been. written. on the subject of mains 
work in general from the thecretical aspect, but very 
little has been done to help the mains eng'neer to 
carry out his work in the most economical manner. 

| propose to start with the preparation of estimates, 
and follow on in ihe sequence of, operations to the 
[:rmanent reinstatement at the completien cf the work. 

ESTIMATING. 

Before the estimate for a mains extension is prepared, 
Is most important that the ground be carefully 
surveved to make certain that there are no obvious 
costructions, such as cellars, side entries to sewers, 
cfe, їз the way of the proposed caide or ducts. 
Inquiries should also be made as to the obstructions 
likely to be met with in the ground, such as gas, water, 


*Reprinted from the Ffectrical Power Engineer, 


Details. 


Mains. Extension. 


.I 


4 Core. 
Lunn Lane .. . 400 yds. 4 core .1 laid 400 
solid .. - -. | yds, 
Parker passage ‚.. 156 yds. .022 four core 
| laid direct .. ps 
Heslop Housing боо yds. .05 E. H. T. 
Scheme  ., 0 S.A. cable in 3 way 
duct. .. ze 7 
2,000 yds. .022 4 core |. 
distributer laid direct 
. Required ie bs A A 400 
In stock at 30/6/22 .. e .. , 200 


To be ordered for immediate use and stock.. 300 . 


і 


| 
| 


| 


reinstatement usually met with varies considerably, and 
perhaps by a slight. modification - of the route oan 
appreciable sum can be saved. | 

To ‘lustrate this point ] give below a tvpical schedule 


cl reinstatement costs :—- 

Sq. Yd. 

ж. s. d. 
Weed Blocks on Concrete 2 2 0 
Sett« on Concrete O I3 O 
Bricks оп Concrete o 6 0 
Setts en Ashes о б о 
Bricks on Ashes jns Mis 0 3 О 
Rock Asphalte е Bis e 0 9 9 
Tar Paving... ФР T .. 0 4 6 
Tar Macadam 6 6 


The price of the various classes of work in the 
estumaie should be based oa the cost of some previous, 
Lut recent, extension cf a similar nature, and modi fied 
from time to time as experience dictates. | 


STATUTORY NOTICES. 


The statutory netices for opening. ground to the 
Varicus authcrities should he made cut and despatched 
at the same time as the estimate is prepared. If, for 
any reason, the work covered is not sanctioned, no 
harm is done; and, on the other hand, much. valuable 
time will be saved should instructions be given to 
proceed with the work. 

ORDER. 

On receict of the order to proceed with 
the first duty of the mains engineer is to 
fully prepare а list of quantities, alwavs 
mind his commitments at the time cf the 
order. 

This can easily be done by keeping а schedule cn 
the following lines, which bas been filled up to show 
the method of working :— 


the work, 
very care: 
having in 
receipt of 


Material ге equi d. 


ee eee я { 


Cable. : M 
b Коз"? | Thin- aene 
.05 trough Tiks. | Briders. Pitch "HER ducts 
| 9022 EHT 2 foot cut. oil УРЕ 
(0$ Core, Grin tae long. cwt. TTE feng. 
д core, 3 
| | 600 1,600 ` I,200 | 26 2 
| | 
i 
^ 156 | | | 
yds. : 
| | 
t 
| | 
2,000 800 I,200 
vds. | vds. 
2,156 | 800 (оо | 1,000 r,200 26 2 I,200 
| 500 | I50 боо 500 5 I 300 
1,860 | 800 50 | 1,500! 1,000 30 2 1,000 
5 ^ 3 
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Should it be found that there is insufficient material 
ia stock or on order, requisitions should be made out 
immediately for the material needed. 

(To be continued.) 


Various Items. 


Electricity Supply Pregress.—Among the many towns likely 
soon to have the benefit of an electric supply we note Seaford, 
Budleigh Salterton and Dolgelly. 

Watford.—The Spearing Boiler Co., Ltd., have been success- 
ful in securing the contract for two water tube boilers of 
30.000 lb. each from the Watford Corporation. 

No.th Wales and Chester Electricity District. —Thc Electricity 
Commissioners fzel that, in view of the impending general 
election, it would be in the interests of all parties to postpone 
the Inquirv until Tuesday, November 21. The tim? and place 
will remain unaltered. 

Football. The Ediswan Ladies’ Football Team have made а 
capital start for the new season. In the threc games played to 
date they have proved victorious, their victims being Clapton, 
Osram and East Ham. Their goal average, 15 for 2 against, 
sp2aks well for both their attack and defence. 

Change of Address.— On Saturday, 4th inst., the Mazda Hous? 
Advert. Dept. of the British Thomson-Houston Co., Ltd., will be 
removed to Crown House, Aldwych, W.C.2. (Telephone : 
Regent 8040.) All letters likely to be delivered on or after that 
dat?» should be addressed to Advert. Dept., Crown Hous>. 

Personal.— Congratulations to Mr. H. F. Parshall, the well- 
known clectrical engineer, on the brevet rank of Grand Senior 
Deacon, which has been conferred upon him in connection with 
the great masonic ceremony held last week at the Albert Hall, 
when H.R.H. the Prince of Wales was installed as Grand 
Senior Warden. 

Wireless in London Schools. —We have becn glad to note 
that th» London Elementary Education Sub-Committee have 
recommended that the inclusion of wireless telegraohy in the 
curriculum of an approved number of elementary schools be 
approved. бо far permission has bcen given to 13 schools, and 
they have made a limit of 25 schools. 

Meetings.— A Wireless Section Meeting of the I.E.E. will be 
held in the lecture theatre, on Wednesday, 8th inst., at 6 p.m. 
Subject :——'' The Effect of local conditions on Radio Direction- 
Finding Installations." By R. L. Smith-Rose, M.Sc., and R. H. 
Barficld, B.Sc.—The Junior Inst. of Engineers will meet at 39, 
Victoria Street, S.W. т, on Friday, зга inst: . Lecturette : 
“ Laminated Springs," by T. H. Sanders; also on Friday, roth, 
Lecturette: “ The Development of Ball and Roller Bearings,” 
by A. W. Macaulay ; and on Friday, 17th, 41st Annual General 
Meeting ; and on Friday, 24th: Lecturette : '' Notes on Water- 
works Plant in India," by F. E. Murrell. Allat 7.30 p.m. 


Australia.—-Tenders are invited by the State Electricity 
Commission of Victoria for a 1,500 kw. Back-Pressure Turbo- 
Alternator and accessories. They will be received at thc 
Commission's Office, Melbourne, up to January 3I, 1923. 
Documents comprising the general conditions of tender, speci- 
fication, tender form, together with explanatory blue prints, 
are available for inspection by U.K. firms at the D.O.T. (Room 
49), 35, Old Queen Street, Westminster, London, S.W.1, up to 
Saturday, November 18. 

New Zealand.—The Public Works Tenders Board, Wellington, 
invite tenders for the manufacture, supply, and delivery ex 
ships' slings Wellington, of two scts of 11,000 volt sub-station 
switchgear, required for controlling the 11,000 volt side of the 
sub-station output of two sub-stations on the Lake Coleridge 
system, viz. : —(A) Témaru, 4,500 kw. ; (B) Ashburton, 750 kw. 
' wo transformers are also required for supplying the power for 
lighting and heating and operating the sub-station auxiliary 
motors amounting to a maximum load of то kw. These are to 
be oil-cooled, single-phasc, or three-phase delta-star-connected 
typ? to give 230 or 400 230 volts respectively when supplied at 
11,000 volts primary pressure with 5 per cent. and 2] per cent. 
taps. A s:t of the general conditions of tender, tender form, 
specification and drawing is available for inspection by U.K. 
firms at the D.O.T. (Room 49), 35, Old Queen Street, West- 
minster, London, S.W.t. А further set is available for loan to 
those firms in the Provinces who may be unable to examine the 
doer ments in London. 


Trade Notes, 


Prices and particulars of the new '' A. W.P." -electrodes {г 
welding copper, bronze and brass are given in a recent bulletin 
to hand from Alloy Welding Processes, Ltd., 14-16, Cockspur 
Street, Islington, N. i. The subject matter deals with one oí 
the latest advances in the art of electric welding. 

From MHandstock, Ltd., Brookside Works, Reading Roa. 
Wokingham, Bucks, may now be obtained a bulletin descriptive 
of the “ Сус-Атс ’’ automatic electric welding process for the 
automatic welding of metal studs, rods, tubes, etc., to metal 
nd plates, bars, tubes, forgings, etc., without the aid of 

uxes. 

A representative selection of Simplex Т=' 

(advertising, illuminating, decorating) is iii 

publications issued by Simplex Genduits,, i 

Birmingham. The merits of thes» charn NC 
should be so well known to the trade tl; 20s on c, here 
dilate on them, but would refer interested pa, г: to the Simplex 
Companv. 

British insulated and Helsby Cables, Ltd., Helsby, near 
Warrington, have issued a well-illustrated, thoroughly descriptive 
and fully-priced catalogue of Helsby Aerials and Aerial Fittings. 
The design and quality of even the smallest detail leaves nothing 
to be desired. 

An artistic folder (L. 239), giving full particulars and prices of 
Mazda drawn wire electric bulbs for motor-cars, is to hand from 
th» B.T.-H. Company, of Mazda House, Upper Thames Street, 
Е.С. 4. Space is provided for overprinting the names and 
addresses, etc., of trade dealers. 

“ The Final Solution of the Problem of Bare Wire Insulation," 
is the title given to a price folder dealing with the Ballsok 
Beads, recently fully described in our columns. It comes from 
Lionel Robinson & Co., 5, Staple Inn ,W.C. т, to whom applica- 
tion should be made for particulars of the uses to which the 
invention may be put. 

Some fine examples of alabaster electric light fittings аг” 
given on a folder now being mailed by A. Martelli, importer of 
italian alabaster, of 6, Little Newport Street, W.C. 2. 

We have received a sample of the “ Rushall” Calle Socket 
from Wm. Sanders and Со. (Falcon Electrical Works, Wednes- 
bury). It is a strong socket forged from sheet metal, and as it 
is made in H.C. brass in sizes from 15 to 100 amperes and in 
H.C. copper for larger sizes, all being electrolytically coated 
with tin, we have no hesitation in recommending it, as with 
it a thoroughly workmanlike job can be quickly effected. 

À 16-page list which is sure to appeal to all electrical con- 
tractors has just been issued bvJthe Sun Electrical Ce., Ltd. 
(118-120, Charing Cross Road, QW.C.2). It deals with the 
most popular lines of cle-tric fires (both cheap and expensive, 
as made by the Sun Co. (‘‘ Sunco ” fires), and those going under 
the names Belling, Revo, Cosmos, Heatrae, jackson, Premier, 
l'lamingo and Magicoal. 

A folding card from Miksch and'Ackerel, Ltd. (24. Hammer 
brook-Str. 24, Hamburg 15, Germany), gives prices of D.C. 
and A.C. motors and dvnamos of various [kinds in, very small, 
medium, and large sizes, 2 
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LONG-DISTANCE OPERATORS IN 
NEW YORK.* 


TRAINING 


Bv Miss Etta EARL. 


The selection of long-distance operators is even more 

* important than local operators, for we require a higher- 
grade girl, as the nature of the long-distance work 15 
such that the operators iare required to take the 
initiative in dealing with the called or calling party or 
with another office, and in most cases they must use 
their own judgment in dealing with the public. This 
means the operator must think and act quickly and be 
constantlv on the alert. 

* We prefer girls who have had at least one year in 
high school; this does not mean, however, that we 
bar girls of less education, for we have found some 
eighth-grade girls who are very intelligent, but have 
not had the opportunity of finishing school. When 
given a trial in the training department they have done 
very satisfactory work and have become good toll 
operators. 

The person who interviews the applicant considers 
what she is capable of being, rather than what she is 

^ ut the time interviewed. During the interview with an 
applicant we require her to read aloud a paragraph 
from the operating instructions in order to determine 
Whether she has a clear voice, good enunciation, and 
Whether she reads with expression, as it is very neces- 
sary for toll operators to speak clearly and have good 
enunciation. After the applicant is engaged, this is 
impressed upon her mind each day, and she is drilled 

ў daily on the proper use of an operator’s voice. The 
firls we employ must be girls who are healthy, reliable, 

| Courteous and of good character. 

In offices such as Jamestown, where a separate toll 
board is maintained, or in smaller offices where there 

- |S à separate toll force, we have found it advisable to 

' train new people for the long-distance work rather 
than trying to make long-distance operators out of 
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local operators. The latter have the local work firmly 
fixed in their minds, and it is a great deal harder for 
them to adapt themselves to the long-distance work 
than it is for a girl who knows nothing about it. 

Then, too, after spending $50 or perhaps $100 to 
train a girl to be a local operator, it is not advisable 
to train her later for toll work.. She requires just the 
same amount of training as a new girl, and after a few 
months you will find the new girl the best long-distance 
operator, as she has no knowledge of the local work 
to confuse her in handling of long-distance calls. In 
the smaller offices where the operators handle both 
local and toll, it is better to spend a greater time 
training them for the operating, as knowledge of the 
local is easier to acquire. 

In the larger offices, such as Rochester, we usually 
start with a class of six people. This seems a small 
number to train in comparison to the people trained 
for local work, but in this way the girls get individual 
attention, and, as the long-distance work is so much 
more difficult to learn, we could not turn out larger 
classes successfully, as it is possible to do with the 
local students. The long-distance students are given 
from 50 to 100 per cent. supervision, so for six people 
we require at least three instructors. These instructors 
must be patient, tactful, willing to learn themselves, 
and must have a pleasing personality, as the success 
of the class depends largely upon the instructor. For 
this reason the instructors should be enthusiastic, 
earnest and cheerful in their work. 

In an office the size of Jamestown, or any office 
where a separate toll force is maintained, after the 
opening talk, which is a friendly, informal talk explain- 
ing the rules by which they are to be governed, the 
instructors take the students for a visit to the operating 
room. Тһе purpose of this visit, primarily, .is to 
satisfy their natural curiosity as to the nature of work 
in which they are to be engaged. It tends to form a 
picture of the goal to be attained that will help arouse 
interest throughout the course. While they will secure 
some ideas which will be useful later in the course, 
they are not intended to acquire any technical know- 
ledge of operating during the visit, and detailed 


| explanations are avoided. 


The student's first impression is apt to be one of 
bewilderment and confusion unless the instructor selects 
for comment only the simple features of the switch- 
board that are within the grasp of a person unac- 
quainted with the telephone work. Just sufficient 
explanation is made to give the student some concep- 
tion of the general function of a toll office, but to 
leave her with a degree of curiosity about the details 
of her work. The division of the work into recording 
—out and inward—is shown during the visit and the 
instructor points ovt the particular kind of work for 
which they are being trained. 

At the close of the visit to the operating room, the 
class is taken to the classroom for discussion. The 
instructor then has an opportunity to find out what 
impressions the students have received and to clear up 
any misapprehensions they may have. 

A study and drill period is then given to familiarise 
the students with the names of distant places having’ 
codes and their codes. They are required to learn the 
codes to all direct circuit points and built-up circuits 
to which we have a large number of calls; 


596 ELECTRICITY. NOVEMBER IO, 1922. 


Following this, the demonstration of practice equip- 
ment is given. One instructor takes charge of two 
students. The students are seated as for switchboard 
practice and the instructor explains the details of the 
switchboard, giving the students ample opportunity 
to ask questions and allows them to handle the equip- 
ment freely. This helps to overcome a natural feeling 
of strangeness before the first lesson of the course 
begins. - ` 

The lessons follow in rotation, two being given each 
day. А study or recitation period at the demonstra- 
tion board or as classroom work follows each lesson 
presented. Ву the demonstration board I mean a small, 
portable board. This board is equipped with sub 
scribers’ lines or switching: trunks, toll circuits, ticket 
signals, cords, supervisory lamps, keys, etc., so you 
see it is arranged in such a way that every kind of 
a call taught during the outward or inward course can 
be demonstrated. After the demonstration фу the in- 
structor, we require the students to come to the board 
and handle the different calls. In this way we know 
whether the student has a clear idea of what is being 
taught. | 

А demonstration board of this kind would be of great 
value to any office that is required to train toll opera- 
tors. 
Local students do not go to the central office for com- 
mercial work until the end of their three weeks’ train- 
ing, whereas the long-distance students are taken to the 
switchboard at the end of nine days' training when, 
with the assistance of the instructors, they are allowed 
to handle the regular calls. 

As the student does not wear a set while working at 
the demonstration board, the instructor demonstrates 
to her at this time the proper adjustment of the set. 
She shows them how the breast plate must be drawn 
up high enough by means of the neckband, in order 
that the transmitter horn will be brought up to the 
level of the mouth and directly in front of it She 
also explains that the receiver must be worn directly 
on the ear, and if the hair is worn over the ear, it 
must be lifted so as to allow the receiver to fit properly. 


During the course we impress upon their minds the 
importance of completing calls on the first attempt if 
possible; if not, thev must be careful to follow up 
"Leave word ” or call orders promptly. In getting 
information from the called or calling telephone, we 
иу to impress upon the students the importance of 
assuming’ leadership in obtaining information and that 
they will have to think and act quickly in order to get 
the desired results. 

If, in spite of the fact that all efforts to complete 
the call have not been exhausted, the calling party 
orders the call cancelled when giving a delay report, 
we explain to them the importance of suggesting that 
the call be tried later or the next day. It is interesting 
to note how anxious the students are about cancelled 
calls, putting forth every effort to get the call com- 
pleted on the first attempt. 

The student’s work with relation to the completion 
of calls should be carefully supervised. From the 
first, her manner in dealing with subscribers should 
be carefully watched; she should he impressed with 
the need for courtesy and tact in securing necessarv in- 
formation from either the called or calling telephone. 


It is also valuable in retraining or review work. : 


The students should be carefully coached on situations 
that require initiative and good judgment to complete 
a call, the instructor taking over the call if necessary 
and then carefully explaining why that action wa» 
taken in that particular case. 

IWe try to bring out very forciblv the use of the 
toll lines. We try to impress upon them the impon- 
ance of being sure they can read all the items on the 
ticket, that they have secured the calling line and 
know the proper route to be used before taking up the 
toll circuit. 

After ringing on the toll circuit, they must remain 
cut-in until an answer is obtained or the circuit is found 
out of order; they must pass the call to the distant 
operator clearly and promptly and check the acknow- 
ledgment and remain in on the circuit until the called 
station answers or a report is received. 

After reaching the called station they must announce 
the call promptly, ask the necessary questions if the 
called party is not immediately available, and pass the 
report promptly to the calling party. 

At the end of about three and a half weeks the class 
is graduated into the long-distance office where the 
student handles the long-distance calls with the assist- 
ance of the central office instructor or the superviser 
as when she leaves the school there are manv operating 
features which she may encounter that have not been 
covered during her course in the training department. 


—— — 


DOUGLAS ELECTRICAL EXHIBITION. 
The Corporation of Dougias has just recently been 
holding an electrical exhibition in conjunction with the 
new electric lighting scheme now in force in the town. 
It was opened on October 26 by the Mayor, Mr. 
T. б. Kelly, J.P., and exhibits were shawn bv all 
the leading local firms, as well as bv various biz 
English undertakings. Stand No. 1 was in charge 
of the Corporation Electric]. Engineer, Mr. Bertran 
Kelly, who was ever ready to answer inquiries with 
regard to the section of the town in which the wiring 
was to be fixed, th» price to be charged for current 
and other useful details. At Stand No. 2 the Carron 
Co., of Stirling, showed electric ovens and cooking 
appliances, while Stand No. 3 Was occupied by the 
G.E.C. with а splendid selsction of Witton fractional 
horse-power motors and Witton-Kramer drills, as 
well as of fans, heaters, kettles, washers and a host 
of other useful appliances, also their new two-way 
adaptor which was advertised on the back cover о: 
this paper in the issue of July 14. Stand No. 4 was 
occupied by a well-known local firm, Messrs. T. Law 
ton and Co., who exhibited Tucker switches, electric 
sewing machines and other useful devices. Other 
stands were occupied by Messrs A. V. Bellamy and 
Co., Christian J. Shaw, Fargher and Co., who showed 
“X-Ray ” fittings, T. AV. Broadbent, Seddon and Co 
(Manchester), and G. Blackburn. The exhibition 
closed on the 8th inst., and it may be teken that during 
the time it has been opened the Manx Public have 
gained a very good idea of what can be acconiplished 
by the aid of electricity. We can but hope that the 
results will lead to a rapid growth in the den-and for 
current in the town, and also to good business for 
the local electrical contractors and factors. 


* 
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THE SAFE-ECONOMY IRON. 


We understand from the Lanston Monotype Corpora- 
tion, Ltd. (43, Fetter Lane, E.C.4), that their new iron, 
which they have named the '' Safe-Economy "' electric 
iron, will shortly be ready for the market. The special 
feature is the automatic grip-switch in the handle. 
This switch is easily operated, and current only passes 
while the handle is gripped. As may be seen from the 
sectional illustration, the switch has a quick break and a 


series break, breaking current in four places simul- 
tancously, with the object of avoiding damage to con- 
tacts. The use of the switch is not restricted to elec- 
tric irons, and it will be available for other purposes. 
"amples can be seen at the company's offices in Fetter 
Lane. 

The following is a copy of a Faraday House Certi- 
ficate :— 

"In accordance with your instructions of 
March 7, we have tested the ‘ Patent-Economy ’ 
electric iron you submitted to us, and have pleasure 
in reporting on it as follows :— 

'" TEST AT THE LAUNDRIES OF MESSRS. 

WILLIAM WHITELEY, LTD., AVONMORE ROAD, 

West KENSINGTON. 

“ For the purpose of this test two similar irons 
were used, but one of them was fitted with the 
patent switch. A watt-hour meter was connected 
in circuit with each iron, so as to record the actual 
energy used by each iron over a given period. The 
test extended over a period of one hour, each iron 
being operated in the usual way, and on a similar 
class of work. The weight of each iron was 
51 lb., and the power taken by each was 460 watts. 

““ It was found that the power used by the 
ordinary iron was 0.46 unit, and that used by the 
Patent-Economy iron was o.28, which figures are 
in the ratio of 100 to 60.8, and represents a saving 
of 39.2 per cent. 

** This test, therefore, shows that a considerable 
saving occurs in the case of the Patent Iron, and 
since a large number of Domestic Irons are used 


off a lighting circuit, this appears to be an | 


important point. 
' (Signed) ALEXANDER RUSSELL. 


“Principal.” 


TELEGRAPHY. 


Being solutions to the questions set in Grade I. of the 
City and Guilds Examination in Telegraphy held in May, 


| 1922. 


THE SOLUTIONS BY “ SILVER MEDALLIST.” 
О. 1.—Describe and give the chemical action of a 
secondary cell. What are the advantages of secondary 


| batteries, and when are they used in telegraphy ? 


A.—In one type of secondary cell, known as the 
Faure, the plates are covered with a paste of red lead 
or minium to start with. When the charging current is 
passed through the cell this paste is quickly reduced 
on the positive plate tolead peroxide (PbOz), and on 
the negative plate to a condition of finely divided lead. 
In the modern type of the Faure secondary cell the 
negative plate is usually cast in the form of a grid, 
while the positive plate is of solid formation, having 
ridges on its sides for the reception and retention of the 
paste. 

The changes which take place in a secondary battery 
when it is being charged may be symbolically represented 
thus :— : 

Before charging : 

+ Plate. Electrolyte. — Plate. 

| Pb 504 Dilute Н2504 Pb SO4 

The action of the charging current flowing from positive 
to negative through the cell is to split up some of the 
lead sulphate (Pb SO4) and water molecules, enabling 
a reunion of their components, so that when charging 
is complete we have 

+ Plate 

Pb O2 


— Plate 
Pb 


Electrolyte 
Dilute H2SO4 

(More dense than before) 

During discharge the density of the electrolyte 
becomes gradually smaller; when the battery is fully 
discharged both sets of plates are in the same chemical 
condition, viz., their surfaces are covered with lead 
sulphate (Pb 504), and the density of the liquid is reduced 
to 1.17. When charging the battery, the positive plates 
are converted into lead peroxide (Pb O2), while the 
negative plates are reduced to soft spongy lead; the 
density of the electrolyte becomes greater during charge, 
and equals 1.20 when the battery is fully charged. 

Secondary batteries are used for universal battery 
working at large telegraph offices where charging 
facilities exist. They possess the following advantages 
as compared with primary batteries :— 

(т) The initial cost is less. 
The cost of maintenance is less. 
The floor-area occupied is less. 
The greater constancy of secondary cells results 


any number of circuits can be worked from one 
battery without mutual interference. 


Q. 2.—How many cells, each of 1.5 volts electro- 
motive force and 2 ohms internal resistance, are 
required to send a current of 30 milliamperes through an 
external resistance of 960 ohms ? 

Let n 2number of cells. 
Then, assuming that they are all connected in series, 


_ the total internal resistance of the battery thus formed 
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will be equal to 2”, and its total electromotive force 


will be equal to 1.5. 


By Ohm’s law 
Electromotive force of battery 


Internal resistance + External 
resistance. 

Hence, substituting thé valués given in the question, 

ме have— 


Current (in amperes) 


30 1.5” 
I,000 2n -- 960 
Cross multiplying and reducing, there results 
| 6n+2,880 = 150” 
that is т44% = 2,880 
therefore n = 20 cells. (Answer.) 


. 3.—When is it necessary to use a stay in a pole 
line? Give a sketch of a pole with a stay attached to 
it. 

A.—When a pole is subjected to heavy stresses by 
being situated at an angle in the line of wires or to wind 
‘pressure in exposed regions, stays are used to keep the 
pole vertical. The function of a stay is to take the 
tensile stresses, hence it follows that stays are used on 
the outside of the curve formed by the pole line. In order 
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to limit the range of damage in the event of an extensive 
breakdown, longitudinal stays, t.e., stays erected in the 
same direction as the line of poles are used. Such 
stays are usually erected at every quarter of a mile on 
all important lines. Longitudinal stays are also used 
at terminal poles, and where one span of wires is suc- 
cecded by another span of different gauge. 

Fig. т shows a pole with a stay attached to it. The 
stay consists of either 4 or 7 strands of No. 8 
galvanised iron wire, and is attached at the point which 
is the centre of all the stresses; this is termed the 
resultant point, and it is approximately midway between 
the top and bottom arms. One end of the stay is passed 
twice round fhe pole at the resultant point and is 


fastened with staples. The first turn of the stay к 
made parallel with the ground line, and the second in the 
same straight line as the stay. The loose end of the stay 
is spliced to the main stay wire, the work of splicing 
being facilitated by using a “© splicing tool." The other 
end of the stay wire is secured to a thimble carried by 
a stay-bow. То ensure firm anchorage in the ground 
a stay-rod is passed through a hole in a wooden block 
which is buried from 4 to 6 feet in the ground and is 
securely fastened with a large square washer and nut. 
А screw thread is cut on the upper end of the rod, which 
passes through the lower part of the stay-bow. Ву 
means of a nut on the stay-rod the tension of the stay- 
wire may be adjusted. The earth is undercut to 
receive the stay-block as shown in the figure. 
(To be continued.) 


ELECTRICAL INSTALLATION WORK— 
FINAL GRADE. 
Solutions to the questions set at the 1921 Examunation 


of the City and Guilds of London Institute. 


(Continued from page 372.) 


2.—ELEMENTARY ELECTRICAL ENGINEERING. 


Q. 5.—The engine in question 3 has a speed of 
360 r.p.m. and a fly-wheel 3 feet 6 inches in diameter, 
crowned for belt driving. The dynamo speed is 1,000 
r.p.m. 

(а) What diameter of pulley would you order for the 

dynamo ? 

(b What will be the speed of the belt ? 

(c) What distance between the centres of engine 
shaft and dynamo shaft would you adopt with 
the view of using the least possible space com- 
patible with good driving ? 

(d) Make a diagram illustrating your answers to 
(а) and (c), showing thereon the direction of 
rotation by arrows. 

А. 5.—(a) We see, from the data given, that the 
speed of the dynamo is to be nearly three times that 
of the engine speed ; had it been exactly three times 
then the diameter of the dynamo pulley would have 
been just one-third that of the engine fly-wheel, sav 
I4 inches, this size however, would give a slightly 


higher dynamo speed than that specified; the following 


dd will give us the exact size of pulley required. 
or :— 
Engine speed x Diameter of Fly-wheul 
Dynamo pulley = Dynamo speed 
360 x 42 inches 1,512 _ А 
= T COD d =15.12 inches 
We should therefore order a 15-inch pulley. 

(b) The speed of the belt, in feet per minut», can be 
obtained in quite a simple manner. We have seen that the 
engine fly-wheel has a diameter of 3.5 feet, and that it 
makes 360 r.p.m., so that in one revolution any point 
on the outer circumference of the whecl will move 
through a distance of 


Dia. of wheel in feet x “ Pi” or - —3.5 X 3.1416 


=10.99 feet, say 11 fect, 
therefore, as the wheel rotates 360 times per minute, 
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the point оп the circumference of the fly-wheel will 
move through 


II feet X 360 =3,960 feet per minute. 

It follows, therefore, that as the belt is in direct 
contact with the fly-wheel and moving with it, its 
speed must be the same, or, in other words, the speed 
of the belt, in feet per minute, will be given by :— 

Dia. of fly-wheel x3.1416 xr.p.m. 
so that in the present case the belt speed will be 
3.5 feet x 3.1416 x 360 =3,959 feet per min. 

(с) The question as to the most suitable length of 
drive to adopt will depend, to a great extent, on the 
ratio of the fly-wheel and dynamo pulley diameters 
which in this case is approximately as 3 is to 1. With 
such a ratio it would not be good practice to take less 
than 10 feet as our centres, a 12-foot drive will give 


much better results, and therefore we will adopt this 
distance between our centres. 
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(4) The diagram shown in Fig. 3 gives the answer 
to this part of the question, the only point that need be 
referred to is that of the question respecting the 
direction of rotation. 

This, whenever possible, should be in such a direction 
that the underside of the belt becomes the tight side 
as the load comes on, by such an arrangement the effi- 
ciency of the drive is increased and there is less tendency 
for the belt to slip. 

Some engineers, when using gas or oil engines for 
dynamo driving, prefer to run the tight side of the belt 
on top, as by so doing the belt slips slightly at each 
explosion of the engine, thus giving a much steadier 
light when running direct. 

There may be a slight advantage in this claim, but, 
taking everything into consideration, the first method 
is undoubtedly the best. 


(To be continued.) 


THE MOTOR SHOW. 

At the Motor Show, which was opened to the public 
last Friday and will remain open until to-morrow night, 
are many fine examples of cars in all sizes and at vary- 
ing prices, which are calculated to appeal to every class 
of motor user. In the great majority of cases the 
engineering details and body work are excellent, and 
a first-rate selection of quite moderately priced cars of 
10-12 h.p may be inspected. 

We did not notice many outstanding novelties, but 
we note that Dunkleys, Ltd., the well-known makers 
of prams, have now provided a selection of motor 
prams, which are in effect a combination of pram. and 
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scooter. Some are very elaborate and are priced at 
150 guineas, though a less pretentious model is avail- 
able for a modest 50 guineas. Ps 

As regards electrical accessories we noted that the 
Benjamin Electric, Ltd., the B.T.-H. Co., Ltd., 
Elliott Bros. (London), Ltd., and Fullers’ United 
Electric Works, Ltd., were well to the for» with their 
well-known specialities. 

A useful electrical appliance, shown for the first time 
by E. D. Motors, Ltd. (24, Empire House, 176, Picca- - 
dilly, W.r), is an induction pipe heater to facilitate 
starting up іп cold weather. A nichrome wire, insu- 
lated with asbestos, is entirely enclosed in a coiled 
copper tube connected to terminals on a fibre flange. 
When this is fitted between the flang2s of the induction 
pipe the heating element is entirely enclosed inside the 
induction pipe. The element is run off the usual 6 


ог 12 volt accumulator, but is tested to 200 volts in 


the works. For the Ford the coil has to be on the . 
outside of the pipe, on account of its small size, and 
is covered with asbestos. 


—  — 


THE LIGHT OF THE FIREFLY. 


Some time ago reference was made to the interesting 
experiments being made in the United States on “cold 
light "—4.e., the light given out by phosphorescent 
insects and bacteria- апа the hope held out that 
ultimately we may be able to produce these luminous 
substances synthetically. 

А study of the firefly as an illuminant has since been 
published bv Dr. H. E. Ives in the Journal of the ` 
Uranklin institute. The intensity of the Nght was 
measured by holding up the firefly against an illumi- 
nated surface us background and adjusting the latter 
to equality of brightiess on the photometric bench. In 
this way it was ascertained that the firefly emits about 
0.014 lumens per sq. cm.—which is about 1/70 the 
brightness of a typical sky. Although this figure may 
appear low the brightness is sufficient to be quite 
useful if we could cover a fairly extensive surface, such 
as the ceiling of a room, with synthetically produced 
luminous material of this kind. 

Examination shows that the only appreciable radia- 
tion from the firefly is located between o.5 and о.б y, 
that 1s in the region of the spectrum most favourable 
to the perception of brightness. Hence it is con- 
jectured that the total luminous efficiency of the firefv 
must be high, and Dr. Ives suggests the efficiency may 
Le of the order of 80 per cent.—certainly far higher than 
the luminous efficiency of any commercial illuminants. 


Honour for English Wireless Engineer.—The American Inst. 
of Radio Engineers has awarded the Liebmann Memorial Prize 
for 1922 to Mr. C. S. Franklin, research engineer of Marconi's 
Wireless Telegraph Co., Ltd., for his investigations in con- 
nection with short wave directional transmission and reception. 
This prize is awarded for radio work of conspicuous merit. 


Automatic Railway Signaliing.—A new book on this subject 
has just been published, and we are certain that it will appeal 
to many of our readers who are employed on or interested in 
electric railways. The title is “ Railway Signalling, Auto- 
matic," by F. Raynard Wilson, and it is an introductory treat- 
rgent of the purposes, equipment and methods of automatic 
track signalling for steam and electric railways. 1% is a neat 
cloth-bound book of 116 pp. and 75 illustrations, and the price 
is 25. gd. net, post free from ELECTRICITY Office, 
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Have you had copies ‹ 
our handsome ney 
brochure and booklets’ 
We will send them with 
pleasure if you ment 

this journal. 
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A Private Residence. 

The Lighting and Heating installation for this 
house was carried out on the HENLEY Wiring 
System by Messrs, Malcom & Allen Ltd, 499, 
Eglinton Street, Glasgow, 


[s will pay you as an Electrical Contractor to give earnest consideration to this well-tried system —the first « a 

its class. | 
We spent some years of time and much money on investigation and experiment before we introduced it in 1911. | 
Since then it has been used in thousands of buildings with complete satisfaction. It has broken down old-ti ne | 
prejudice and has made a great name. The experience we have gained and embodied in the System cannot be 
a similated by an imitator. To reach the standard of The Henley Wiring System he must have similar experience. |} 
Thus you will be wise to use the System which has proved itself in buildings of every conceivable kind. — 


W. Т. HENLEY’S TELEGRAPH WORKS Co., Ltd., Blomfield St., London, EC2. 


MOTORS, А.С. & D.C. 
DYNAMOS. 
MOTOR GENERATORS. 


HEAD OFFICE [Ő ~ а WORKS:— 


SAND PITS, BIRMINGHAM. 


A TRUE OHMMETER —NOT A VOLTMETER 
, CALIBRATED IN OHMS. 


500 VOLT GENERATOR 


Scale Zero to Infinity, with clear 
аа» from 10,000 Ohms io 
100 ashes : 


* HIGBRO," ins (CENTRAL 1648 BCH. EX.) 
ANCHES :— 


265, STRAND, D, LONDON, W.C.2. 
3, YORK ST., | MANCHESTER. 


(CITY 3713.) 


84, ALBION STREET, LEEDS. 


(22762.) 


Кесогӣ Electrical Co., Ltd.’ 


INSTRUMENT MAKERS. 
BROADHEATH, MANCHESTER., 


Phone—Altrincham 164. Grams- Infusion, Altrincham. 
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Current Topics. 


The Early Closing Act has set its seal upon evening 
trading, and, in consequence, large numbers of busi- 
ness premises, with otherwise attrac- 
tive shop windows, are in Cimmerian 
darkness quite early in the evening, 
and not only contribute to the general 
gloom of the main streets in any city 
or town, but also cease to function as an advertise- 
ment for the wares normally disposed therein. Now, 
although lighting after sunset figures as one of the 
expenses of any business establishment, and there is 
a natural tendency to cconomise by dispensing with 
artificial light immediately the limiting hour allowed 
by law for the premises to remain open is reached, 
there is a very scund argument in favour of retaining 
the shop-window hyhting in many business establish- 
inents for the remainder ‘of the evening, in spite of the 
lact that no more business can be done that day. 


mm menaced 


It should be borne in mind that the Early Closing 
Act, much as it may have benefited shop-keepers and 
shop assistants in reducing their hours of duty, has 
undoubtedly reacted against the convenience of a very 
large body of the industrial and business population, 
who, themselves fully occupied during the day, are 
unable to visit the shopping areas to make their pur- 
chases, and, in consequence, are compelled to delegate 
this duty to friends, or, alternatively, deal at those 
establishments which remain open on Saturday after- 
noons. Nor does the Act contribute to that pastime, 
especially dear to the feminine mind, of shop-window 
gazing, with a view to the selection of bargains and 


ether goods within reach of the limited purse of to-day. 
b 


Shop Window 
Lighting 
After Hours. 


There is no doubt that the shop or shops where 
windows remain lit after closing time, fully illuminat- 


. ing the goods displayed, can show a far better turn- 


over in а given period than similar shops in the same 
neighbourhood where the more penurious policy of 
darkness after closing is the rule. More people are 
abroad: after dark for the purpose of inspecting the 
goods for sale. It is the only time of the day when 
they are free to do so, and, if they see something in the 
illuminated window of a closed shop which attracts 
their fancy, they will, in nine cases out of ten, make 
special arrangements for purchase on the following day 
when business is resumed. The lighting of many shop 
windows after closing is undoubtedly a sound invest- 
ment, and, where electricity is the illuminant, there is 
not the slightest difficulty in arranging for automatic 
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control of such lighting, without the necessity for апу 
attendant or caretaker visiting the premises to switch 
the lights off at a later hour. Excellent and reliable 
time switches are available for this purpose, and are 
already extensively adopted by enterprising traders. 


Mr. Robinson's interesting lecture at Hackney on 
the domestic applications of electricity has aroused 
quite widespread interest in the lay 
Press up and down the country, and, 
as a result, more than one journal 
has sensed. the anomaly with which 
we of the electrical industry are unfortunately too 
familiar, viz., that it is of little use preaching thc 
gospel of electrical labour-saving devices ta tnat very 
large population of hcuseholders whose means are too 
hmited to afford the preliminary outlay upon ‘such 
devices, and the subsequent cost of the current for 
operating them. The average clectric vacuum cleaner, 
washing machine, knife or boot polisher, sewing 
machine motor, cooking utensil, etc., is still too highly 
priced for many incomes, whilst really cheap electrical 
energy, although we were getting near the ideal before 
the war, is still some distance off in many localities. 


Electricity in 
the Home 


Admittedly, the electrically-equipped house is an ideal 
homie, and the many electrical aids to domesticity which 
сап be obtained do considerably lighten the task of the 
housewife, and enable her to dispense with servants. 
At the same time, it is often those more fortunate 
housewifes who can afford to keep a staff of servants 
who are also able to afford the comparative luxuries 
of domestic electrical equipments, whereas their less 
fortunate sisters, who, through straitened circum- 
stances and the still high cost of living are unable to 
afford servants, and are consequently the more in need 
of electrical aids, cannot afford these either. We must 
face facts, and, although there is undoubtedly a con- 
siderable field for the sale and exploitation of domestic 
»lectrical appliances, that field will be very consider- 
iblv extended to the benefit of the industry as a whole 
when our supply authorities get down to the basis of a 
really cheap and abundant supply of juice. 


If only Ireland can overcome her immediate difficul- 
ties, what splendid chances she possesses of creating 
a highly successful electrical industry, 


Electrical unhampered by the legislative and 
Development in other restrictions which have re- 
Ireland stricted electrical development in this 


country for so many years past. The 
possibilities of the electrical industry in the Irish Free 
State were the subject of Mr. E. C. Handcock's open- 
ing address to the Irish Centre of the Institution of 
Electrical Engineers at a recent meeting held in Trinity 
College, Dublin. Speaking of hydroelectric schemes, 
Mr. Handcock referred to the River Bann as having 
the honour of being the first of the Irish rivers to be 
harnessed on a substantial scale for the generation 
of electrical energy. The undertaking was in the hands 
of a strong svndicate, who hoped to get a Bill through 
the Northern Parliament in the immediate futurc. 


Then there was the harnessing of the River Liffey, 
which had also been the subject of much discussion 
bv both the Irish Centre and other associations, their 
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final recommendations being now awaited with consider- 


able interest. These decisions would form a 


prece- 


dent for other schemes having in view the generation 
of electrical energy by the aid of Ireland's natural 
water-power, and it was to be hoped that if such 
schemes came to fruition, Irish capital would, to some 


extent, be forthcoming: for their development. 


In the 


speaker's opinion, it was reasonable to assume that 
in twelve or fifteen years, after a considerable portion 
of the capital had been repaid, this scheme would prove 


a valuable source of revenue to the nation. 


Passing to the more important subject of the influ- 
ence upon the electrical industry in Ireland, likely to be 
exerted by the change of Government, Mr. Handcock 
laid stress upon the necessity for strong action on the 
part of the Centre as representing the leaders of the 


industry in Ireland. 


He pointed out that there were 


only two paths open to the Irish Centre, one, that of 


apathy—allowing others to accept responsibility. 
we remain apathetic, can we expect to be 


66 If 
taken 


seriously if we protest against any technical rules or 


regulations of which we disapprove?” 


** The second, 


‚апа to me, the only possible path, will be to manfully 
accept our responsibility, and, further, to make it clear 
to all concerned that our members cannot reasonably 
be expected to carry out and be responsible for the 


application of technical rules and regulations 
this Irish Centre has a voice in their framing.” 


pee | 


unless 


Mr. Handcock also spoke strongly in favour of the 
creation of an Irish electrical manufacturing: industry 
which would ultimately render the country independent 
of outside sources of supply. At present, in the Irish 
Free State, with the exception of one small company, 
he knew of no one attempting electrical manufacture. 
In his opinion, the change of Government would con- 
stitute a strong inducement to create and develop such 
a home industry. Government Departments would be 
in a position to place contracts at home for essential 
supplies, and these would ensure enterprising manu- 


facturers a programme to start with. He also 


advo- 


cated the establishment of a local Inventions and 
Research Department, with a laboratory at each of 


their technical colleges. 


At present young men had to 


leave Ireland to gain the necessary practical training 
and experience in electrical work, and they seldom 
returned, so that the country lost the benefit of their 


activities and discoveries. 


— —————_ 


It will perhaps interest many of the readers of this 
paper to know that on Wednesday next, November 15, 


this paper will celebrate its 


Our Birthday. birthday. 
Sir George Newnes and Dr. 


32nd 


It was started by the late 


Julius 


Maier in 1890, and No. 1 appeared on November 15 of 


that year. 


Times have changed very considerably in 


the electrical industry since those early davs, and it is 
interesting to look back at those ancient numbers and 


think of the tremendous strides which have been 
in electrical engineering. 


made 


I can only hope that as the 


years roll on we shall gather round us an ever-growing 
number of readers, and can assure them that on behalf 
of the proprictors we shall use every endeavour to 
make the paper as interesting and practical as possible. 


NOVEMBER 10, 10}, 


In return I would most cordially ask the support of m 
readers in making the paper as widely known x 
possible. ELEKTRON, 


— 


MORTALITY OF LAMPS IN А.С. AND DC 
SERVICE. 


According to our contemporary, the Indust. 
Engineer, of Chicago, some interesting commos o 
this subject were presented by John W. Lieb ina pat 
presented early in October before the Ilumiatsg 
Engineering Society. Mr. Lieb pointed out tha 
definite information on flament fragility is entirely o 
laboratory origin. He said : — 

It is known that all tungsten filament lamps are 
relatively sturdy when new, but become fragile after 
some hours of operation and increase in fragility 
thereafter as they are burned. This effect is acceler- 
ated if the lamps are subjected to vibration or jar. 
Perhaps the most reliable indication of fragility is 
that deduced from the operation upon stationar 
racks supplied with respectively бо-сусіе current and 
direct current, and afforded by filament breakage in 
incidental handling for photometric testing of lamps 
which are being life-tested. . . . Among the Mazda 
B lamps the mortality rates are quite similar for th 
first Воо hours, after which failures among lamps on 
alternating current occur with increasing frequency, 
while the mortality rate does not change much 
throughout on direct current. Among the roo-watt 
Mazda C lamps, those operated on direct current are 
characterised by more failures during the first go 
hours, and subsequently by a lower rate of failure. 

The statistics of these failures, classified in 200 
hour periods, with data adjusted to efficiencies neces- 
sary to yield a total life of 1,000 hours upon 6ocyle 
current, show a greater concentration of failures 
between боо and 1,200 hours among lamps operated 
upon alternating current with fewer relatively long- 
lived lamps. 

While only relative and comparable laboratory per- 
formance of tungsten lamps in alternating and direct 
current service is given, the information emphasise 
the importance of paying attention to lamp life ina 
large works where thousands of lamps are used. li 
lamps are not giving an average of better than 6o 
hours' service, this is evidently an indication that an 
investigation with the aid of a lamp specialist of one 
of the lamp manufacturers would save a considerab* 
sum through the adjusting of the lighting installati 
to make it better suited to the particular conditions that 
may be present. Too frequently comparisons lo 
corresponding periods of lighting bills and costs of 
new lamps replaced are the only check given on lamp 
service in industrial works. A survey of lamp lie 
and an analysis of the entire lighting installation may 
mean far better lighting at no more, and probably les, 
cost through correcting the conditions that reduce lam? 
life and crediting this waste to the cost of light energ! 
actually required and used. 


= = 


ВоНоп.—А+ Turton Council, on November 2, it was decide? 
to dispense with the fce for connectin g-up consumers, and 1 
u ture new consumers will be required tc» give a guarantee to pav 
a minimum charge equal to 20 per cent. of the capital outlay for 

period of five years. 
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| "TEMPORARY EXPEDIENTS."* 
Bv W. E Hicurtep. 
. (Concluded from page 593.) 


Balancing.—This is one of the most difficult and 
most necessary things that occur with running 
machinery, and the high speeds in use nowadays 
render it more necessary than ever. А rotor may be 
perfectly balanced statically and yet vibrate heavily 
when running at full speed. This is due to the exist- 
ence of a couple, and the following expedient will prove 
a very practical way of determining the balance. All 
that is necessary is a blue pencil and a little common- 
sense. Select two places on the shaft, one at each 
end, at a place which is truly the finished surface of 
the shaft, and then, with the machine running at full 
speed, take pencil markings and make a clock 
diagram. 

When a couple exists the markings on one end of the 
shaft are opposite to the markings at the other end. 
If it is known that the static balance is correct and the 
couple is the only fault to be removed, this can be done 
by moving the balance weights from one end of the 
rotor to the other. If there are no weights they must 
be added, and it is possible to have a case where the 


weights are exactly the same amount at each end and : 


are exactly opposite to each other. (Where the static 
balance is unknown, then it is only a matter of trial 
and error, as both the position of the out of balance 
and the amount have to be determined. Owing to 
the difference in windage and friction between 
machines, it is impossible to give any fixed rule as to 
amount of lag between the out of balance weight and 
the pencil markings, but this can soon be discovered 
by adding a weight sufficient to definitely change the 
markings. 

In all erection work and the running of machinery 
the engineer is likely to meet with accidents, and often 
these necessitate temporary repairs, or circumstances 
require the use of improvised means. Existing cir- 
cumstances govern each case, but a number of such 
examples are given which may prove useful. 

For Reciprocating Engines. Broken Piston Rod.— 
А broken piston rod may be dovetailed at the fracture. 
If the engine is triple-expansion and it is desirable to 
relieve the broken rod completely, the steam ports of 
the cylinder can be blocked up with pieces. of wood 


and the valve removed so as to leave the exhaust port . 


open. 

Broken Crank Pin.—A broken crank pin may be 
repaired by driiling a hole right through and putting 
a bolt in. The bolt should be one quarter of the 
diameter of the pin. 

Broken Shaft.—lf the break is a good length, that 
is, not directly across the shaft, it will be sufficient to 
clamp it together with a spare pair of bearing brasses. 
If the break is right across, a dovetail piece must be 
fitted as well. | 

Leaky Steam Pipe Joints.—These can be tem- 
porarly repaired by fastening packing round and 
clamping with hoop iron clamps passed round the rim 
of the flanges. 

D.C. Machines, Repairing Commutator —If the Vee 


_“Abstract of paper (illustrated by lantern slides) read before the 
National Association of Supervising Electricians. 


ring insulation breaks down, binding wire must be 
fastened round the commutator to enable the end 
rings to be withdrawn. The faulty place must then 
be spliced with fresh slips of mica and shellaced. 

On slow-speed sets, erected between cylinders, it is 
impossible to withdraw the commutator without dis- 
mantling the engine. Repairs or renewals are very 
difficult under these conditions, but they can be 
effected by placing a metal strap right round the com- 
mutator and fastening it with a bolt, but leaving a 
a gap between the clamps. А wooden cradle is placed 
around the lower half of the commutator and packed 
up to prevent the commutator sinking when the end 
ring is taken off. The front end ring can now be 
removed. When the front end ring comes off, the 
commutator, as it steadies on the cradle, will probably 
come away from the back end ring at the top, but it 
should not be allowed to come away more than a 
quarter of an inch. 

А wooden ring is now inserted, with a gap at the 
top, and packing pieces driven in between cross beams 
until it is tight top and bottom. The bottom half can 
now be tightened up by the bolts. The top half is 
held by clamp plates, held by end ring studs. 
Wrought iron clamp plates are placed between the 
clamp plate and the commutator edge. The strap 
can now be slackened and the nuts on the end ring 
eased off so as to allow the commutator to expand. 
Supposing there are twenty bars in the gap, we will 
take sixteen to be removed and call No. 1 bar, two 
bars from the edge. Bar No. 1 is now knocked up 
about half an inch and held by a pair of small parallel 
clamps, and then, by hammering against the clamps, 
the bar can be withdrawn, and hardened wedges 
inserted to keep the aperture open. Bar No. 16 is 
removed in the same way. In the open spaces which 
have been left by the bars that have been removed, 
steel plates are placed, wedged at the bottom and 
tightened outwards at the top by the nuts on the stud. 

The bars between the plates can now easily be taken 
out and new bars or new insulation, as is required, 
can be inserted. The hardwood wedges are replaced 
and No. 1 clamp plate taken out, leaving room for 
No. 1 bar to be inserted. This will require a good 
deal of driving to get it into position. 

The strap is now tightened, the wedges taken out 
from under the cradle and the commutator turned 
round so as to get at the next lot of bars at the top. 
The cradle is then wedged up again, and the wood 
ring moved round until the gap is underneath the 
batch of bars to be next removed, and the process 
repeated until the commutator is completed. For the 
final tightening of the commutator another strap which 
breaks joint with the first should be placed round the 
commutator. By alternately tightening in the straps 
and the end ring, the commutator can be got back to 
its correct position. Finally, the straps should be 
heated, tightened whilst hot and allowed to cool, the 
contraction settling the bars down finally. 


Broken Down ÁArmature.—W'hen the current рет 
circuit is not over 5o amperes, a single burnt-out coil 
can be bridged across at the riser bars, the ends «f 
the burnt coil being lifted. The machine will probably 
spark, but it can be run until a proper repair can he 
effected. 
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Burnt Out Field Coils.—Field coils generally break 
down due to the spool insulation failing, and in this 
case each turn will probably have the cotton insulation 
destroyed for an inch or two at the place where the 
insulation has failed. A wood centre can be placed in 
the spool, and it can be unwound, either by a lathe or 
by hand, on to a drum. The coil is then rewound, 
each burnt place being insulated as it comes along 
with linen or silk tape and shellac. 


Getling Heavy Machinery Through an Awkward 
Approach.—Taking as example a 21-ton stator, which 
had to be carried over a range of boilers, the author 
explained how a skid was first packed up on the bogie 
until long packings could be got in, which rested on 
the big wheels and on other packings placed on the 
ground, The skid was then packed up and rollers 
placed underneath, and some 4-in. by 4à-in. flat iron 
strips were put in between the packing pieces and the 
rollers to make the travelling easier. The skid was 
then packed forward off a cross web on the bogie, 
packing pieces being inserted as it went forward. 
When the skid was off the bogie on to the incline, the 
packing was done from the back of the bogie. When 
the skid was through the opening in the wall, a 
girder was placed on the incline and against the wall 
and packing forward done from this. (When the skid 
was over the incline and on the top of the boilers, a 
snatch block was fixed to one of the manholes in the 
boiler and the skid drawn along by this means. Up 
the slope two ro-ton jacks were used, and when pack- 
ing had to be inserted the jacks were slacked off one 
at a time so that the skid could not run back. The 
jacks were strengthened with supporting timbers and 
cross braced. The turbine foundation and bedplate 
was about level with the top of the girders on the 
boilers, and the skid went straight on to the bed. 

When the stator was on the bed it had to be turned 
round without a crane. This was accomplished by 
jacking up the stator and inserting a plate on strong 
packing. The jacks were then let down and the stator 
pivoted slowly round the plate, side packing being 
used. 

Finally I conclude by recommending to engineers a 
close study of aeroplane construction. This consists 
almost entirely of temporary expedients, and it would 
be to everyone's advantage to study and adopt what 
is useful to general engineering. When you consider 
that the engine mounting for a 45o-h.p. aero eng'n¢ 
weighs only go Ib., it is obvious that the matter is 
worth looking into. 

Many thanks are due to many friends who have 
given me the benefit of their experience, and in par- 
ticular to Mr. G. W. Robertson, of the English 
Electric Company. 


A NEW BOWL FIRE. 

We have received from Bayliss Duddleston Elec- 
trical Supplies (Weaman Street, Birmingham) some 
particulars of their ** Victory " Bowl Fire, which, we 
understand, is a British-made article, under British 
patents. It has a polished copper bowl and wrought 
iron legs, and can be used either in an upright or 
inclined position. The wire grid, which is easily 
detachable, is made in a flat form, so that toasting, 
boiling, frving, cte., can be effected. 
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The soo-watt element can be taken out and renewed 
in a few seconds. It is supplied in the following vob. 
ages, 100/110, 200/210, 220/230, 240/250, and carries 
with it an electrical guarantee for 12 months, 


FINSBURY TECHNICAL COLLEGE OLD 
STUDENTS’ ASSOCIATION. 


This Association held its Eleventh Annual Dinner m 
Saturday, November 4, at the Engineers’ Club, and 7; 
members and guests participated in a very enjovabk 
evening. The toast of “The College " was proposed 
bv Mr. A. Chaston Chapman, F.I.C., F.R.S., and he 
spoke in glowing terms of the eminent men they had 
turned out, and hoped they wculd continue to do » 
for many years. Dr. W. Н. Eccles, F.R.S., in hi: 
reply, referred to the loss the college had sustained in 
losing the vice-chairman of the College Delegacy, Dr. 
M. O. Forster, F.R.S., a past student of the college, 
who had been appointed to the Directorship of the 
Institute of Science at Bangalore, and also Mr. 
Catterson-Smith, who had been selected to fill the chair 
of electrical engineering at the same institute. He 
also referred to the disadvantage they were working 
under, inasmuch as many people thought the college had 
closed its doors, and asked all present to try and disp! 
this rumour as soon as possible. 

Mr. F. Gill, O.B. E., M.Inst.C. E., M.LEE.E., in pre 
posing the toast of “The Association," gave some 
interesting. reminiscences of some of his early visits to 
Finsburv, and wished the Association every success in 
their work. А 

Mr. УУ. С. Head, M.I.Mech.E. (the president), in 
his reply, mentioned that in spite of the energies of the 
membership sub-committee their numbers were псі 
what they should be, and he urged all present to try 
and persuade more men to join. Ал instance of some 
of their activities apart from social functions was at 
the last annual general meeting, when a committee 
was formed tc see what could be done with regard to 
a Silvanus P. Thompson Memorial Lecture at the 
College. 

Since then they had got together and he was now in 
a position to announce that Sir Oliver Lodge, F.R.S.. 
had consented to give the first Silvanus Р. Thompson 
Memorial Lecture. | 

Mr. W. M. Mordev, M.Inst.C. E., M.T. i E. (pres 
dent-elect of the O.S.A.), in proposing the toast df 
“The Guests," remarked the Association felt highly 
honoured that they had as their guests that evening 
no less than three presidents of the Institutions repre- 
senting the chemicals, electricals and mechanicals. 

Dr. Hele-Shaw, LL. D., F.R.S., in his reply on behalf 
of the other guests and himself, stated he was proud 
to be able to sav he was one of the late Dr. Thompsons 
first pupils at Bristol Universitv, and nothing gave him 
grcater pleasure than ta be at a gathering such as were 
assembled there that night. 

Between the toasts a number of excellent musici! 
items were given under the direction of Mr. L. M. 
Clark, A.L.C., F.C.S. 

The president was supported at the top table by 
Mr. Р. V. McMahon and Capt. Wallis-Tones, О.В.Е. 
(past-presidents), Mr. A. J. Chapman (vice-president! 
and Mr. J. A. Coste (member of Council). 

Any old student cf Finsbury not vet a member o 
the Association тау obtain an application form and full 
particulars of the Association from the hon. secretary, 


, Mr. H. P. Guy, 74, Silver Street, Edmonton, N.IS. 
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i WHAT THE 


C.M.A. 


© HAS DONE FOR THE 
-. ELECTRICAL INDUSTRY. 


(1) It has standardised the technical details and qualities 


th dan of HIGH GRADE CABLES 


and ici: so that a buyer knows what he is buying. 


(2) It has standardised the prices and sale conditions 
of HIGH GRADE CABLES 


so that a buyer knows what he ought to pay without 
ead, Y 1 endless quotations and negotiations. 


(3) It has standardised discounts to each class of buyer, 
RET whether factor, contractor or private purchaser 

apt so that a buyer knows his position and that each in 
i his place is protected. 


[п all these steps it has been in consultation with the 

ТК; representatives of the branches of the Industry affected, 

y and claims to have led the way in trade stabilisation for 
the Electrical Industry. 


ыг — 
р | Makers of C.M.A. Cables 

LL.D FE The Anchor Cable Co., The Greengate & Irwell The London Electric 
< а й Ltd. Rubber Co., Ltd. Wire Co. and Smiths, 
Med British Insulated and W. T. Henley's Tele- Ltd. 

( a Helsby Cables, Ltd. ^ graph Works Co., Ltd. Siemeris Brothers & Co., 
а! Callender's Cable and The India-Rubber, Hd- 

ists Construction Co., Ltd. Gutta-Percha & Tele- St. Helens Cable & 
und ie: Сойер Жесс graph Works Co., Ltd. Rubber Co., Ltd: 
iM | | Cable Co., Ltd. Johnson & Phillips, Ltd. Union Cable Co., Ltd, 
n TD ng W. T. Glover & Co, Liverpool Electric Cable Western Electric Co., 
fie. Анин, Ltd. Co., Ltd. Ltd. - | 
te i7 Licensees, 

ct Members of 
ob the C.M.A. 
\s 
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Cosmos La nps 
GASFILLED & VACUUM 


INVOLVE 


NO PATENT RISKS. 


You are perfectly safe from legal action if you stock, sell and use 
" COSMOS" LAMPS. They are fully licensed and made under British 
Patents Nos. 23499 of 1909, 23775 of 1912, 10918 of 1913 and others. 


“Cosmos " Lamps are made in a variety of types for a wide range of 
voltages and capacities to suit all conditions of application. 


ILLUMINATING ENGINEERING SERVICE. 


We have at the disposal of our customers an Illuminating Engineering 
Section which has been formed to draw up complete specification for indus- 
trial, domestic and street lighting and to advise in connection with all 
illumination problems. You are invited to make full use of these facilities. 


° 
SHHSHHSHHSHEHOHOSHSTEHOHCEHHHEEHHEHHHSHEHSHHOHOEHHOHHHAETEHOHEHEHRECHEHHEHESEHRHHHEHHEHECHHHEHHHHHEHHOHTEHHRASHHHHSHHHCECHEHHEHHEEEOS OR BELO 


Write for particulars of trade discounts, new literature and overprinted leaflets to:— 


MESROPOLITA 


BELFAST 
BIRMINGHAM LONDON 
BRISTOL i Vick k MANCHESTER 
CARDIFF NEWCASTLE-ON-TYNE 
DUNDEE ELECTRICAL CO.. LTD SHEFFIELD 
EDINBURGH SOUTHAMPTON * 


GLASGOW TRAFFORD PARK WORKS - - MANCHESTER. SWANSEA Bil 
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Questions and Answers by Practical Men. 


RULES. 


QUESTIONS: We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. а which we consider of 
sufficient interest to our readers will either be replied to under *' Answers to Corre- 
s pondenis '"" or replies will be invited from our readers. Оле shilling will be paid 
for the question which we select for competitive replies in this column. 

ANEWBRS: A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5з. for the one we select as second best. In judging the replies, 
im will be attached to clearness and conciseness, as well as accur The 
Editor reserves the right to make no award, or to accept only one reniy. d. in his 

inion, the answers received do not possess sufficient merit. Competitors desiring 

raturn of their manuscripts, tf unaccepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper айас {о the manuscript. Competitors may adopt a 
“nom de plume," bul, both in the case of questions and answers, the competitor's 
real name and address must be sent with the manuscript as a guarantee of good fatth. 
No correspondence will be entered into with regard to successful replies. The Editor's 
decision ы final. 

Commencing with Question No. 101, а Diploma of Merit will be awarded to the 
siz competitors who win the first or second prize the most times during the next twelve 
months. 


iy 


The words ** Questions and Answers " or ‘‘Q” and '' A” should be placed at 
the top left-hand corner of all letters intended for this column. 


Answers to Questions. 


QvuEsTION No. 146. 

I wish to fit an earth plate outside a large workshop to 
connect all metallic fittings, etc., to it. The object is that 
Home Office Regulations shall be conformed with as far 
as possible. 1 would appreciate details from your readers 
as to the best type of earth to fit. —JOINTER. 


REPLIES TO QUESTION No. 146. 
The first prize (1os.) has been awarded to “ Mun- 
dane "' for the following reply :— 
Much depends on the size of the installation over 
which “Jointer ? has control in deciding the dimen- 
sions of his earth plate. Ina plant using anything up 
to тоо horse-power use a copper plate 18 in. square, 
buried in damp earth, or where water 1s always running 
through; if the earth is not naturally damp at all 
seasons, then make a bed of charcoal 6 ft. deep, and 
bury the earth plate in it for 12 in. The other 6 in. 
should be left out of the charcoal bed, so that the con- 
nections to the plate from the earthing wires can 
alwavs be got at and examined to see that they are 
intact. On that account it pays to have the earthing 
pit got out to leave, say, 12 in. above the top of the 
curthing plate quite clear, and to cover the pit with a 
heht grating. Between this grating and the top of 
the earth plate run in the nearest rainwater fall pipes 
from the roof, so that every shower of rain wets the 
charcoal bed thoroughly. Do not let these fall pipes 
dischargre on to the plate or its connections, as that 
will invite corrosion; but let them run freely into the 
pit and on to the top of the charcoal bed. Coke can 
be used 1f desired, and is cheaper ; but it must be free 
from sulphur, or corrosion wiil soon set up on the earth 
plate and connections. The charcoal bed makes the 
best job, and “ Jointer °° seems to wish to have that. 

Have the connections between the earthing wires and 
the plate made by brass bolts and nuts, and the whole 
pulled up tight and sweated together to give the best 
passible contact and little risk of disconnection. Use 
connecting lugs of very ample size. 

The methods of running the earthing wires are also 
mportant. The Institution of Electrical Engineers’ 
viring rules demand that the earthing wire shall be of 
opper, and not less than No. 14 S.W.G., or of equal 
ross sectional area. Where the area of portable or 
ther leads happens to be less than 14 S. W.G., then 
he earthing wire may be less, but must be equal in 
rea to the live wire; these wires must also be pro- 


tected from mechanical injury. It is sufficient to meet 
this point if the earthing wires are given a separate 
run supported on insulators and kept out of the way 
of damage or other leads. Another demand is that 
these wires shall be connected to earth permanently ; 
that is, without fuses, switches or links. If necessary, 
for testing purposes, links may be employed if they 
are normally locked up, and only available to the person 
who has sole responsibility for the whole installation. 
Connect up each earthing wire to its fellows where it 
enters the earth plate pit, and also where it leaves the 
factory building ; that is, bond them together wherever 
you get a chance. Another demand is that one earth- 
ing wire of at least 14 S. W.G., and made of copper, 
shall be provided for every 50 amperes or part of 50 
amperes working current on the whole installation. 
Flat copper strip is convenient stuff to use if material 
has to be bought, but as a rule old cable of suitable 
size will serve. Many plants make a standard of No. 6 
S.W.G. for their earthing wires. 

On a three-wire system, the earthing wire must be 
equal to the neutral wire; if a three-phase supply is 
used, the earthing wire must be of the same area as any 
of the phase wires. 


If the above rules are followed out, "Jointer "' will 
have no trouble from the Home Office. Personally, if 
in his place, I should work as follows :— 

Say hetakes roo amps. at доо volts. Then his main 
circuit breaker will probably require 150 amps. to open 
it, and the muin earthing wire should be of sufficient 
cross section to carry 160 amps. and to ensure that the 
circuit breaker will open and fuses blow before the 
earthing conductor itself will burn out, and so leave, 
say, the frame of the main switch with a bad, 
unearthed leak on it. Two wires of No. 6 S.W.G. 
taken from the switch frame to each end of the earth 
plate, and secured with separate lugs well sweated up, 
would ensure that this portion of the installation was 
well safeguarded. One such wire should go direct to the 
earth plate, and the other should go first to some con- 
venient central point and serve as an earthing bus bar 
for all the motors or metal fittings used on the installa- 
tion. The main switch gear is thus protected, and also 
the individual apparatus about the works. Where the 
two No. 6 S. W.G. leads separate on leaving the main 
switch, bond them; where they come together араш 
before leaving the building to go to the earth plate, 
bond them again, and also bond them across the top 
of the earth plate; by this means the connection wil 
never be entirely broken. Once every three months make 
a circuit between tie earth plate connecting the lug 
and the nearest water pipe with, say, three dry cells. 
Make this circuit at the same place on the earth plate 
and the same place on the water pipe; see that the cells 
used give the same voltage each time, and that you 
get the same current passed ; or, if voltage is slightly 


E : 
different, the same С= R result. This will ensure 


that the earth plate is in good condition. 


All connections for earthing must be in parallel, and 
all connections must be tested regularly. Also, in dry 
seasons, pour water into earth plate pit. One very 
excellent method of earthing a factory installation is to 
get, say, four to six iron pipes, each of 2 in. diameter 
and each about 6 ft. long. These must be galvanised. 
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Then prepare the earth pit. and have these pipes driven 
into the pit and banked up with charcoal or coke till, 
say, 5 ft. of their 6 ft. length is covered. Then bond 
them all together at the top, sweat good-sized lugs to 
cach pipe top, and then connect to the most important 
earthing points in the installation; bond across again 
above the pipe tops, and also where the leads leave 
the factory building. This would be exccllent.— 
“ MUNDANE, ” 


The second prize (5s.) has been awarded to “M.M.” 
for the following reply :— 


1 There are three recognised methods of securing а 
good earth :— 


(1.) А system of water mains ; 
(i) A plate (preferably of tinned copper) ; 
(11.) One or more tubes. 


Considering tach of these methods in detail it will 
be found that each possesses certain advantages. 


(1.) This, if available, is both satisfactory and 
economical. It is important, however, that care should 
be taken in order to secure a good connection. ln 
loo many instances the method of attachment makes 
only an imperfect electrical contact and thus sets up 
an undesirable amount of resistance. All connecting 
parts should be of well tinned copper. Connecting 
wire must not be less than No. 14 s.w.g., and for 
each 5o amperes an area of conductor equal to that 
of a No. 14 wire should be allowed. 


(ii.) Usual sizes of plates are from two to four feet 
square and from 1/16 to gin. in thickness. It is 
important that the plates should be at a depth of nct 
less than 10 or 12 feet, as nearer the surface the 
ground is likely to be dry and of a comparatively high 
electrical resistance. 

(ї1.) Tubular “earths,” althcugh not ` particularly 
suitable fer stonv or rocky strata, have the great 
advantage that they take up but little room. The 
tubes may be driven in quite a small area and ex- 
cavation is practically eliminated. As previously men- 
tioned for plates, they must go deep enough to reach 
a damp stratum of soil. 


3 


Generally "Jointer " will be well advised to see that 
all clips, connections, etc., are well made and fixed. 
What is required is a good clectrical as well as a 
good mechanical connection. If this is carried out 
there will not be any difficulty in passing the required 
tests. In order to facilitate testing, the connection of 
the earthing device to the system should be such that 
in case of need it may be readily removable. 


"M. M." 


Concert.— The next Concert (Ladies’ Night) of the Electro- 
Harmonic Socicty will be held in the Caxton Hall, Westminster, 
on Tuesday, 14th inst., at 8 p.m. 


Salesmanship.—The next E.D.A. Salesmanship Conference 
will be held on Fridav, 17th inst., at Caxton Hall, Westminster, 
S.W.,at 7.30 p.m., when a lecture will be given by Mr. Wallace 
Attwood on ‘‘ The Theory and Practice of Salesmanship in 
Relation to the Electrical Industry.” This is the first of a series 
of three consecutive lectures on this subject, all of which will 
be delivered by Mr. Wallace Attwood. 


HOLES CUT IN TELEPHONE CABLES BY 
RATS INTERRUPT SERVICE. 


In 1921, according to an item in the Bell Telephone 
News, there were 48 individual cases where cables 
were damaged by rats in Chicago. This damage 


resulted in several hundred subscribers’ stations being 


in trouble. The majority of these damaged cables 
were in buildings or in the subsidiary cables extending 
from the manhole into the building. 


The rats injure the cables by gnawing holes through 
the lead sheath which allows moisture to enter. Some- 
umes they cut the wires, causing an open circuit, or 
cat away the paper insulation, allowing the wires to 
become short circuited. 

'* Why do rats gnaw holes in cables? " is a rather 
difficult question to answer. Do they find the lead a 
good sharpener for the teeth or do they suspect that 
it contains something for them to eat: | 

One wise boy said the rats thought the cables were 
lead water-pipes and as they were thirsty they cut a 
lole in them to get a drink. The more learned and 
experienced cable repairmen state that the rats gnaw 
the cables because they offer an obstruction which 
hinders the rats from going from one room or building 
to another. | | 

The cables usually enter a building or go from room 
to room through a small opening which is not entirely 
filled by the cable, and the rat may desire to pass 
through by the same opening. Finding there is not 
quite space enough, he attempts to remove the cable. 
“ince most of the gnawed places in cables are found 
at such locations, it may be safe to assume that this 
explanation of the rats’ activities is correct. 


Regardless of what the true explanation mav be, 
the trouble caused by rats is another instance of inter- 
ruption to telephone service which is not within the 
power of the telephone authorities to prevent. 


Demonstration. -Preceding the Ordinary Meeting ot the 
Г.Е.Е. to be held on Thursday, 16th inst., Mr. R. Webb 
(Graduate) will give, on behalf of the President, a demonstration 
of Cathode Ray Oscillations from 5.15 p.m. to 5.45 p.m. 


Meetings.—Thc I.E.E. will meet in the Lecture Theatre of th: 
Institution, Savoy Place, Victoria Embankment, МС > «n 
Thursday, 16th inst., at 6 p.m. A paper: ‘ The Improvement 
of Power Factor," by the late Dr. С. Kapp, will be read In 
Professor Miles Walker. | 


Urgent Notice.—On Friday, the 17th November, there will lx 
a visit of the London Students of the Т.Е E to the Lendn 
Terminal Aerodrome at Croydon. Will those students who wisi: 
to attend, please notify Mr. Howard, 115, Queen's Real 
Wimbledon, S.W. r9. | 


“ Broadcasting °° Lecture.—The National Assoc. of Super- 
vising Electricians have arranged with the Marconi Co. fer i 
Lecture and Demonstration on '' Broadcasting," to be given 
at the St. Bride's Institute, Ludgate Circus, Е.С. 4, on Tuesdes 
November 14th, next, bv H. Anthony Hankey, Esq., Ex-Flect 
Wireless Officer, China Squadron. A temporary aerial is bene 
erected for the occasion. ` 


I.E.E. Students. —A visit of the Students’ Section of the LF Е 
(South Midland Centre) to the Engineering Laboratories of the 
Birmingham University, Edgbaston, is being arranged to tak 
place on the afternoon of Monday, 13th inst., to be followed ^ 
the showing of two cincmatograph films in the evening. The 
programme will include (1) Inspection of Laboratorics at 
the University; (2) Tea at the University Club, and (3) a demor- 
stration of films, showing (a) '' Curtis Turbo-Alternater.” 
and (b) “ Electricity in Steel Works.” 


ХОУЕМВЕК 10, 1922. ` | ELECTRICITY. 609 
_МОУЕМВЕК 10, 020 E 


Reviews of Books, &c. 


[Books noticed in this column will be sent from ELEC- 
TRICITY Office to any part of the world, for the published 
price, plus ten per cent. for postage (minimum 2d.) and 
orders will be appreciated.) 


REPORT ON SourH AFRICA (H.M.S. Office, 1s. 8d. 
post free). —This report shows that in spite of the heavy 
fall in cost, or probably because of that fall, there has 
been an increase of £250,000 in the imports of electrical 
machinery and goods. Altogether the prospects for 
our particular industry are decidedly hopeful and 
should help to cheer the hearts of British manufacturers 
and emplovees. Enterprise and hard work without 
апу ca’ canny should mean a steady increase in em- 
ployment. 


A Trxr-Book or Practica. Puysics. By W. 
Watson. 3rd edition, revised by H. Moss. Cr. буо, 
635 pp., 282 figs. (Longmans. 12s. 6d. net).—-This 
is one of those standard manuals which have helped 
toward the efħcient training of the rising generation of 
scientists in many a laboratory and class room, and it 
is in itself a monument to the skill and ability of the 
late Lieut.-Col. Watson, whose devotion to duty as 
director of the Central Laboratory, B.E.F., during 
the great war was practically the cause of his death 
in March, 1919, at a comparatively early age. Mr. 
Moss, who has carried out the work of revising this 
new edition, is to be congratulated on the way in which 
he appears to have carried on the late author's ideas, 
and the additions which have been made are certain to 
enhance its value as an educational work. Where 
necessary, portions of the text have been re-written 
and various tables have been brought up to date, so we 
have no doubt the new edition will reach an ever- 
widening circle of appreciative users. 


ELECTRICAL CONTRACTORS’ YEAR Book, 1922-3. 
312 pp. (E.C.A. 25 6d.).—Contractors and manu- 
facturers of electrical appliances, whether in a large or 
small way of business, cannot fail to find this 1ssue of 
material assistance and benefit, as, in addition to very 
complete records of the personel of the E.C.A. and its 
kindred societies, the N.E.C.T.A., Ltd., and the 
National Federated Electrical Association, and the 
composition of the many sectional boards, committees, 
ctc., there is a quantity of most valuable information. 
For example, the history of the E.C.A. is given, and 
the circumstances under which the National Electrical 
Contractors’ Trading Association, Itd., and the 
National Federated Electrical Association were formed 
are given in concise detail, so also are the activities of 
the three associations, all tending to the mutual advan- 
tage of the contractor, the manufacturer and the public. 
In addition, all relevant agreements, rules, etc., as well 
as notes on societies directly connected with the 
advancement of the commerciai use of electricity, are 
appended. р 


“THE MoroR MaNvaL." (Temple Press. 2s. 6d.). 
—An examination of the 24th edition of “The Motor 
Manual," which is now on sale, reveals it as a reliable, 
complete, and up-to-date motorists’ text book. No 
matter what type of motor vehicle you are interested 


in, be it motorcar, commercial vehicle, cyclecar or 
motorcycle, the information which it contains will be 
found of the greatest utility. An explanation of the 
principles, functioning and diflerent tvpes of internal- 
combustion engine forms the matter for the opening 
chapters, after which lubrication, carburation, cooling, 
ignition, transmission, controls, brakes, wheels, acces- 
sories, and maintenance are dealt with in simple 
language, studiously avoiding technicalities. There 
cre also chapters on steam and electric cars, formule, 
touring hints and taxation, etc. Containing 238 pages 
and 206 illustrations, and published at the revised price 
of 2s. 6d., it constitutes exceptional value. 


Rapio ’PHONE Receivinc. By E. Hausmann, Sc. D. 
Cr. 8vo, 183 pp., and 74 illustrations. (Constable, 
gs. net).—This work, which is claimed to be a practi- 
cal bock for everybody, is edited by Dr. Hausmann, 
of Brooklyn, but not actually written ру him. Аз a 
matter of fact, it represents the combined experience 
of nine prominent experts in wireless and radio, viz., 
Drs. Hausmann, Goldsmith and Pupin, and Professors 
Hazeltine, Hogan, Morecroft, Canavaciol, Gibson and 
Hoernel. They give of their best, and the result is à 
book written in an extremelv simple and understand- 
able manner, which should prove of direct value to 
both amateur and technical readers as a guide to the 
proper selection of apparatus, as well as to the theory 
and practice of receiviag messages of various wave 
lengths. There are plenty of good, clear diagrams as 
well as a number of plates illustrating various types of 
epparatus, and we are certain the book will appcal 
to a large number of radio enthusiasts. 


Trade Notes, 


A very neat and instructive booklet folder has been prepared 
and issued bv the B.T.-H. Company on the subject of the Tungar 
battery charger. The many uses of the device, such as for 
charging secondary batteries from an A.C. supply, for clectro- 
plating work on a small scale, for wireless telephony, ctc., are 
dealt with and the types available described, illustrated and 
priced. 

Three new lists have come to hand from the B.T.-H. Co., Ltd., 
of Mazda House, Upper Thames Street. They deal respectively 
with the ‘ Langmuir Condensation Pump," which has been 
designed for the production of very high vacua, and is therefore 
of special value in connection with the manufacture of clectric 
lamps; the “ Posterlite " which is а new unit for the illu- 
mination of hoardings and other vertical surfaces in places where 
the company's flood'ight projectors cannot be installed, and the 
new reduced prices of the well-known '' Mazda Gashflled and 
Vacuum Lamps." This last is conveniently arranged so as to 
permit of overprinting with the name and address of any local 
dealer who may be handling the lamps. Enterprising con- 
tractors and trade readers will most certainly find thc lists 
helpful and should avail themselves of them forthwith. 

Another B.T.-M. folder, No. L246, deals with some artistic 
pendent fittings. Contractors should note that the folder is 
prepared for overprinting. 

From Mr. Р. Lake, of 44/47, Devonshire Street, Theobalds 
Road, London, W.C.r, we have received a list of the new 
electric cables he has in stock, in all about 200 miles of 2,500 
Megohm grade and of the best British “ Ring '' make, which he 
is offering at prices from 25 per cent. to 50 per cent. below the 
ordinary net trade price. Не will be pleased to send samples 
on application, or the bulk can be inspected by appointment. 
Contractors, factors, etc., who arc interested in selections of this 
nature should make a point of writing at once to Mr. Lake for 
particulars. They will be forwarded per return. 


бто 


Various Items. 


Partnership. 
a good manufacturing knowledge of Micanite and Bakelite. 
a small advertisement. 

Faraday House Old Students’ Assoc." he annual dinner will 
be held at the Hotel Cecil on November 17, at 6.30 for 7 p.m., 
with Mr. P. V. Hunter, C.B.E., M.I.E.E., in the chair. There 
wil! be a musical entertainment after the dinner. Farlv 
application for tickets is desired. i 

Belfast.—The Corporation have approved of a further ex- 
tension of the new city electrical station at Belfast Harbour. 
The extension provides for a new 12,500 kilowatt turbo-alter- 
nator costing £66,500 and a building to house it. The work at 
the new station is proceeding rapidly, but it is not expected that 
the plant will be in working order until next August. 

** Thank You.’’—According to " Telephony " of Chicago, 
the Bell Telephone Co. of Canada has ordered its operators at 
the uptown exchanges in Montreal to stop repeating the number 
called and say instead “ Thank vou." Traffic has become so 
heavy that the time lost in repeating the number called means 
considerable delay, according to the company officials. 

'* Modern Practice in Heat Engines. ’—This 15 the title of a new 
text book of 264 pp., which has just been published. It is bv 
Prof. Telford Petrie, of the Victoria Universitv, Manchester, 
and can be cordially recommended to our readers as a reliable 
and thoroughly up-to-date work. The price is 15s. 6d., post 
free, and a 4 pp. leaflet giving specimen pages and list of contents 
mav be obtained on application to the publisher of this paper. 

Blackburn.—The ceremony of switching on the electric light 
for Wilpshire and district was recently accomplished in the 
presence of the Parish Council, Mr. J. Stanworth, J.P. (Vicc- 
Chairman of Blackburn Electricity Committee) and Mr. P. Р. 
Wheelwright (Electrical Engineer). Cables have been laid in 
Wilpshire, Salesbury and Clayton-le-Dale, and most of the houses 
are accepting the current. Salesbury Church and Wilpshire 
Wesleyan Chapel are on the list of consumers. 

Over 1,600 Motor Ships —The important position which the 
motor ship has now reached in the maritime world is demon- 
strated from the official figures which have just been issued, 
giving details of the world's tonnage. From these, the fact 
is indicated that there are now 1,620 motor vessels ¢lassed in 
Llovd's Register, whereas, in July, 1914, the number was only 
297. '' The Motor Ship ” points out that during the year ending 
July, 1922, motor ships totalling 293,360 tons gross were placed 
in commission, this figure representing the largest output of in- 
ternal-combustion-engined craft that has ever been achieved 
during a single year. 

Electricity on Shipboard.—Thc “ Drechtdyk,' а large twin- 
screw motor vessel, has just been launched from the Greenock 
Yard of Harland & Woltf, Limited, and has a very complete 
outfit of electric installation. Ап outfit of derricks and winches 
is fitted to ensure expeditious handling of cargo, no fewer than 
38 channel derricks being provided with lifting capacities from 
3 to 40 tons. There are eight 7-ton electric winches, and also 
seven electrically controlled MacFarlane winches constructed bv 
the builders; the auxiliary machinery in the motor room; 
steering gear, windlass and refrigerating machinery are all 
electrically driven. | 

Tenders Invited. —Tenders are invited by the Victorian Govt. 
Railways Commissioners for the supply and delivery at the 
Railway Rolling Stock Trust Shops, North Melbourne, of one 
clectric hoist capable of lifting loads up to a maximum of 2 tons 
(4,480 Ibs.) through a distance of 18 feet. (Contract No. 35518). 
The hoisting speed is to be not less than 20 feet per minute, and 
the hoist is to include trolley, current collectors, cables and 
insulators. The motor is to be of the enclosed type. "Tenders 
to the Secretary, Victorian Govt. Railways, Spencer Street, 
Melbourne, Australia, up to r1 a.m. on 20th December. Speci- 
fication, etc., may be consulted at the D.O.T. (Room 50), 35, Old 
Queen Street, London, S.W. Т. 

Personal.—Mr. F. R. McBerty, familiarly known as 
'" Donnegal," has recently been appointed president of the North 
Electric Mfg. Co., of Gallion, Ohio, U.S.A. Гог more than зо 
'vears he was in the emplov of the Western Electric Co. of 
Chicago, and had much to do with the introduction of that 
Company's machine switching telephone svstem into this 
country and Europe generally. He is also a director and tech- 
nical adviser of Coventry Automatic Telephones, Ltd. at 
Coventry, ——The many friends of Mr. S. D. Schofield, М.І. 


An advertiser wants a live working partner with 
Sce 
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Mech.E., M.Inst.E.E., engineer representative for Holophane, 
Ltd., will be interested to learn that he is moving his head- 
quarters from Sheffield to Penistone. On and after the 1th 
inst. his address will be Holophane, Ltd., Penistone, Yorks. 
Meetings.— The First Ordinary Meeting of the Twenty-thir! 
Session of the I.E.E. (Scottish Centre) will be held in the Rooms, 
207, Bath Street, Glasgow, on Tuesday, 14th inst., at 7.30 p.m, 
when the Chairman, Mr. A. S. Hampton, will deliver bs 
Inaugural Address. The Opening Address of the Students 
Section will be delivered by Mr. -J. F. Nielson, Chairman, m 
Room 149, the Royal Technical College, Glasgow, on 17th inst, 
at7.30 p.m. А Smoking Concert will take place in the Grosvenor 
Restaurant, Gordon Street, Glasgow, on Saturday, 25th inst., at 
7; p.m. Tickets 2s. each, from Mr. W. L. Winning, 166, St. 
Vincent Street. It has also been decided to have a Dinner and the 
date provisionally fixed is Friday, March 2, 1923, at the Central 
Hote), Glasgow.——-The Junior Inst. of Engineers will meet at 
39, Victoria Street, Westminster, S.W.1, on Friday, toth inst 


хоз | Па We 


Lecturette, " The Development of Ball and Roller Bearings” f~; F 
by A. W. Macaulay; also on Friday, 17th inst.—41st Annual |, 
General Meeting; and on Friday, 24th inst.—Lecturette, № | ro 
on Waterworks Plant in India," by Е. Е. Murrell. Alat |... т, 
7.30 p.m.——To assist the discussion of Mr. Unwin’s interesting |... 
paper on Alternating Current Apparatus, which is to be rad |... 
before the members of the Birmingham and District Electne |. 


Club, The General Electric Co., Ltd., have very kindly invited a 
members to visit their works on the afternoon of Friday. į -p 
November то. They have also been kind enough to invite the |... 
visiting members to tea at the Magnet Club, and then the 
members will return immediately from there to the Grand Hot’ 
and hold the discussion on Mr. Unwin's рарег. ——Тһе Inst. 
of Heating and Ventilating Engineers will meet at the Engines” | AT 
Club, Coventry Street, London, W.1, at 7 p.m., on Friday. 

roth inst., when a paper entitled ‘‘Instruments for Heating and 
Ventilating Engineers," will be given by M. Kinoshita, Eq. |. 
M.Sc. (of the Department of Heating and Ventilating Engineering. zi 
University College). i ў 
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The lack of a little more knowledge 
is holding you back from a better job. 

Write us TO-DAY and tell us which of the 
subjects below you are interested in. We wil] 
send you ABSOLUTELY POST FREE a book 
which will help vou to terminate this waiting— 
and place you on the high road to obtain that 
little extra knowledge that will secure you a 
BETTER JOB WITH BETTER PAY. 

WE TEACH BY POST 
Aeropiane Engineering 
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Electrical Engineering 
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help to place you in a Well-Paid Job vb? 
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AN ENTERPRISING ATTEMPT TO ENCOURAGE 
THE ELECTRICAL IDEA. 


That anything which can be done to encourage the 
growth of the "Electric Idea " will ultimately be of 
benefit to the entire industry is the keynote of an in- 
teresting exhibition which ?s being held in the show- 
rooms of the General Electric Co., Ltd., at Magnet 
House, Kingsway, W.C.2. Advantage has been taken 
of the proximity to Christmas, and the fact that a 
large number of potential buyers from the provinces 
are in London at the present time for the Motor Exhibi- 
tion, to arrange a special exhibition of novel and useful 
appliances. 


Fic. І. 


The showrooms have a good general illumination, 
which is supplemented by rumbers of coloured signs, 
flashing lights and other decorative and advertising 
devices. At the entrance a table (Fig. 1) is arranged 
with a complete selection of G.E.C, products especially 


suitable as Christmas gifts. Prominently figuring 
amongst these are “Magnet ” irons, toasters, pedestal 
heaters and other small heating and cooking appliances. 
A large selection of pocket flash lamps of various 
designs is also shown, including the “ Handilite," which 
derives its. current from a small magneto operated by 
means of a lever pivoted to the case. Other exhibits 
an this table include small telephone sets for connecting 
to ordinary existing bell wiring, "Kingsway " hair 
dryers and vibro-massage outfits, table standards with 
artistic silk shades, Osram automobile lamps and lamp 
cases, and “Osglim” night íights. А very con- 
venient and inexpensive fitment for using these lights 
in the bedroom or nursery consists of a wood block 


— ——— 
Е 4. 
Рие 79592 T. 
О та а T А а; 
x "7 t 2-4 

See a. Wu lC 


Es 
у 
ES 


with a lampholder and ceiling husk. This can be used 
4s a standard, so that it can be moved from room to 
room, or as a permanent ñxture on the wall. ~“ Geco- 
phone " receiving sets for wireless broadcasting also 
figure prominently in the display. 

‘The interior of the exhibition falls roughly into four 
sections. The first of these is devoted to the use of 
the shop window for general sales. Two model win- 
dows have been constructed and dressed by the com- 
pany's display experts, one of these being arranged 
with "Magnet " heating appliances (Fig. 2), and the 
other being a “Christmas " window (Fig. 3). The next 
section is devoted to demonstrations of domestic ap- 
pliances, including washing and ironing, vacuum 
cleaners and electric cooking. A now model portable 
electric cooker is shown at work, which is suitable for 
the average family of from six to seven persons. This 
cooker is fitted with a top heater suitable for use as 
a griller, toaster or boiling plate, as well as an auxil- 
iary heater, and two side clements for roasting and 
baking. The maximum current consumption is 2,700 
watts variable in 15 different heats down to 300 watts. 
The oven is constructed stoutly in sheet steel, dole 
cased, finished black and bright. E 


The displays of electric light fittings апа other. 


domestic electrical appliances are arranged in other 
parts of the showroom, and those are made doubly 
interesting to the non-technical visitor by reason of 
very excellently written and designed explanatory cards 
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attached to the different articles. The main features of 
each device are very clearly outlined and the cost of 
running the particular device for a given number of 
hours is stated in clear, non-technical language. 
Another section of the exhibition is a zeneral in- 
dustrial exhibit including “ Witton-Kramer ” electrical 
tools, “ Witton " motors and G.E.C. switch gear, beth 
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for motor control and general house service work, 
while electric lighting sets for country houses, bunga- 
lows, farms, etc., and displays of street lighting appara- 
tus, flood lights, industrial lighting units, telephones, 
electric fans and a hundred and one other articles of 
general industrial use are also on view. 


— - —— 


THE IMPORTANCE OF COMMERCIAL 
KNOWLEDGE TO THE ENGINEER. 


The Informal Section of the I.E. E. commenced the 
new session, under the chairmanship of Mr. W. E. 
Warrilow, on Monday, 6th inst., with a discourse Ly 
the president, Mr. F. Gill, on the “ Importance of Com- 
mercial Knowledge to the Engineer." 

Mr. Gill commenced by defining the term “ Engineer." 
The declaration of the physicist that he believes in laws 
and tolerates factors of safety while the engineers 
believe in factors of safety and tolerate laws, is not 
entirely true. The fundamental and true function of 
the engineer is to apply physical laws with the least 
expenditure of capital. Now, to equip himself properly 
for the larger interpretation of the engüneer's functions 
to-day, it is becoming more and more important for the 
engineer to study the phraseology and methods of 
business. He should know the elements of accountancy, 
the rudiments of a balance-sheet, etc., while there are 
many commercial issues that vitally concern him. 

Mr. Gill, in conclusion, made the remark that the 
London supply authorities are supposed to be unable to 
extend their business because of the imminent ter- 
mination of their licences. Now, this termination is 
about nine vears hence, and, if this period is considered 
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needed is the study of economy by engineers. 

Mr. Gill, when asking Mr. Pooley to open the dis 
cussion, paid a warm, tribute to the work he had done, 
particularly for this section of the Institution, as its 
chairman during the past two years. 

Mr. Pooley, in his remarks, urged the desirabihty ої 
having a commercial knowledge, because if the 
engineer or pure scientist had not some commercial 
instincts he would not reap the benefit of his industry, 
and he would not appreciate the true aim of producing 
things of the utmost value in proportion to cost. 

Mr. F. E. Masters thought the wish to direct the 
scientist's brain into commercial channels would be 
wrong—even if it were possible. The theoretical man 
likes to roam over his interests without troubling about 
commercial values, but, as all knew, great commercial 
values often result. 

Dr. L. V. Phillips agreed that there is need for some 
commercial training in the colleges, and told how the 
student finds the discipline of works very different 
from the casual life he has led. It often means a lot 
of wasted time before he appreciates he cannot slack as 
he used. He also felt that the student should get 
occasional training in larger values than the customary 
millivolts апа milltamps of his classes. He then spoke 
of the essential necessity of giving study to ethics as 
well as economics. We are up against the human factor 
in labour, and it is making a new relation in values 
that our engineering and commercial standards do not 
measure. 

Mr. W. Lawes suggested that the principals of works 
might formulate reports to the principals of colleges 
regarding the shortcomings in the training of students. 

Mr. Arthur Wright thought it appeared from the 
discussion that there was some danger of misunder- 
standing the term commercial engineer. The big 
problem before our industry is concerned with inter- 
connection of power, the purchase and disposal о! 
power, etc., matters that only the engineer can properly 
understand. The financial man cannot appreciate the 
various interests involved, and he must fall back on 
the commercial engineer. Among the subjects the 
engineer must grasp are true cost, money, obsolescence, 
depreciation and the sinking fund against Joss of 
tenure, etc. Taking power factor, for instance, there 
is a senious danger of the ultra-scientific man devising 
tariffs to meet this problem that are uncommercial. Are 
we to be charging for average or maximum power 
factor? The experience with load factor tariff will 
again result if we are not careful. 

Mr. A. F. Harmer suggested that the Americanism 
" development engineer" better expressed the meaning. 
than “commercial engineer." In his experience the last 
person in a supply concern to listen to the views of the 
practical engineer was the accountant. i 

Mr. P. Dunsheath noted that all the speeches seemed 
to be imbued with the idea that we must fit ourselves 
for commercial life. Surely it need not be an insuper- 
able difficulty, having regard to the intensive training 
an engineer requires to-day. Compared with other pro- 
fessions like law and medicine, an engineer was not 


‘handicapped, except that his duties required greater 


accuracy. А doctor's mistake may cost a human life, 
but an engineer's mistake may mean a thousand lives. 
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Then, the doctor buried his mistakes, but if an 
engineer buried his, someone came along with a 


г. > 

Mr. E. F. Hetherington thohight the commercial 
knowledge required by the engineer was only a 
common-sense knowledge of the world. Colleges should 
give a course upon bold lines, showing that there 15 
nothing sordid and mean in aiming at selling brains to 
the best advantage or one's output at a profit. 

Messrs. R. Grierson, F. Sclater, A. Rosen, G. V. 
Twiss, P. Rosling, W. E. Rogers and R. W. 
Hughman also spoke. 

Mr. Gill, in his reply, said he would be sorry if any- 
thing he had said could be interpreted as inimical to 
pure research or industrial research—but that was not 
engineering. The engineer is the man who applies 
science economically. With regard to economic train- 
ing, there should be a way of doing this without unduly 
lengthening the school courses. 14 could be inculcated 
in an occasional hour's lecture that would be turned 
over in the students’ minds. Не agreed that, if the 
engineers will talk to the financial men in their own 
language, they will get a welcome hearing. The 
accountant is, perhaps, a difficulty—but, then, overcom- 
ing difficulties is the engineer's job. 


ELECTRICAL ENGINEERING.—FINAL GRADE. 
SOLUTIONS TO 1922 EXAMINATION QUESTIONS OF THE 
CITY AND GUILDS INSTITUTE. 


Bv Epwarp Носнеѕ, B.Sc. (Eng), A.M.LE.E. 


(Continued from page 590.) 

Q. 12.—Describe any two methods of starting a 
machine as an induction motor and running it as a 
synchronous motor. What reasons have led to the 
adoption. of such machines? Explain what happens 
when an induction motor pulls into synchronism. 

А. 12.—The following аге two methods by which a 


synchronous motor can be started up as an induction 


motor :— 

(a) The poles are fitted with damping grids, con- 
sisting of copper bars passing through the pole shoes 
and short-circuited at each side. For the best results, 
the grids should be continuous the whole way round 
the machine, thus forming a squirrel-cage winding. 
At the instant of starting, the field winding is open— 
preferably at more than one point, in order-to reduce 


the risk of breakdown by the e.m.fs induced in the. 


field coils. The voltage applied to the stator is trans- 
formed down by an auto-transformer. ‘The rotating 
field in cutting the copper bars induces e.m.fs, and the 


currents produced serve to accelerate the rotor until. 


it reaches nearly synchronous speed. A direct current 
IS then switched on to the exciting winding, with the 
result that the machipe pulls itself into synchronism. 

Owing to the poor starting torque of а squirrel-cage 
winding, this method is only practicable when the 
torque to be exerted at starting does not 
exceed about 40 to 50 per cent. of the full-load torque, 
and even then a comparatively large current at low 
P.F. is required. 

(b) An ordinary slip-ring type of induction motor is 
used in conjunction with a D.C. exciter and a change- 


over switch. "The connections of the rotor circuit are 
shown in Fig. 15, where W represents the three-phase 
rotor winding, RRR the starting resistances, S the 
change-over switch and Е the D.C. exciter, which 1х 
usually directly coupled to the induction motor. 

The machine is started up with S on a and all the 
starting resistances in circuit. It should, therefore, be 
capable of accelerating against 2 to 21 times the full- 
load torque. After the rotor has attained its full induc- 
tion-motor speed, S is changed over to b, thereby 
inserting E in the rotor circuit. The effect of super- 
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posing the D.C. on the low frequency A.C. in the rotor 
is to pull the machine into synchronism, even against 
full-load torque so long as the ship is not too great. 

It will be noticed that with the above arrangement, 
one phase carries twice as much D.C. as either of the 
other two phases. This can be obviated by using a 
single-phase winding of concentric coils occupying about 
two-thirds of the rotor periphery ; but this method has 
the disadvantage of a smaller starting torque and a 
tendency for the rotor to crawl at half synchronous 
speed. Further, the three-phase winding has a bene- 
ficial damping effect when the machine is running 
synchronously. 

The way in which the above machine pulls itself into 
step may be explained by the curves in Fig. 16. 
OA represents the constant torque acting on the rotor 
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when the machine is operating as an induction motor. 
When the D.C. is switched on, it gives rise to an 
alternating torque as represented by curve 7, when one 


cycle corresponds to the rotor falling back by two pole- 
pitches relatively to the rotating magnetic field. Be- 
tween О and a the rotating field and the field due to 
the D.C. are acting in such a direction as to accelerate 
the rotor; whilst during the interval ab they are 
causing the rotor to be retarded. The consequence is 
that instead of the slip remaining constant as repre- 
sented by OZ in the lower figure, it will alternate 
about OL as a mean value in the way represented by 
curve M (this is the case of a machine unable to pull 
itself into synchronism); i.e., during interval Oa, the 
rotor accelerates and the slip decreases from the 
maximum to its minimum value. The slip increases 
to its maximum again during interval ab. But the 
torque of an induction motor is proportional to the slip 
for small values of the latter, so that instead of the 
induction-motor torque remaining constant as indicated 
by the dotted line AE, it varies as curve C. The total 
torque is therefore given by curve D, the resultant 
of B and C. 

If the variation of the total torque above and below 
the mean induction-motor torque OA only alters the 
slip between the limits represented by curve M, the 
machine will not pull itself into synchronism. But an 
increase in the synchronous torque due to, say, a 
larger exciting current, causes a greater variation in 
the slip; and when it attains the variation represented 
by curve №, the machine speeds up to the synchronous 
value and then continues to run in synchronism. 


The principal reasons that have led to the adoption 
of the above types of machines are :— 
(1) The desirability of improving the P.F. of a 
supply system. : 
(2) The elimination of a special starting motor. 
(3) The elimination of special synchronising apparatus 


and consequently the possibility of employing 


less skilled attendants. 

(4) The possibility of adjusting the P.F. of the 
motor easily, and thus of maintaining the P.F. 
of the system at the best value however the load 
may vary. 

(5) There is no slip as in an induction motor. With 
a phase-advancer, on the other hand, the slip 
is increased. 

The second tvpe of machine possesses the additional 
important advantage of being able to exert 2 to 2} 
times the full-load torque at starting. 

It may be mentioned that the synchronous-induction 
motor is not suitable for less than about тоо h.p., 
owing to the relatively small amount of leading kVA 
obtainable and the comparatively high cost of the 
machine for small powers. ‘Fuller particulars of this 
machine can be obtained in a paper by Carr, Journal 
I. E. E., Vol. бо, Feb., 1922. 


—— 


"SQUEEGEE" POSITIVE ROTARY HIGH- 
SPEED PUMP. 

The 'Squeegee " pump was invented some three 
years ago, and has since enjoved a steadily in- 
creasing sale. In order to enable manufacture to be 
carried out on a scale to meet the demands, the Avamcre 
Pump Co., Ltd. (Sicklemill Works, Haslemere, 
Surrev), has been formed, from whom an illustrated 
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descriptive folder, or more detailed information, тла: 
be obtained. As an instance of the performance to 
be expected from the pump the following may be 
mentioned :— Water pumped to a head of 120Íít. x 
the rate of 550 gallons per hour, against a head of 
132 ft. total, with a pump driven by a 1 b.h.p. so volt 
d.c. motor, at a speed of 875 r.p.m., a mechanical 
efficiency cf 47.2 per cent. being reached. 


—— ——— 


THE ELECTRICAL AND ALLIED ENGINEERING 
SECTION OF THE BRITISH EMPIRE 
EXHIBITION, 1924. 


The B.E.A.M.A. has made considerable prcgres: 
with the organisation of the Electrical and Allied 
Engineering Section of the British Empire Exhibition. 

' There are about r20,000 sq. ft. of space to be let, 
and something like half :he space has already been 
booked. 

Applications for space should be made to the British 
Electrical and Allied Manufacturers' Assocn., 36 and 
38, Kingsway, W.C.2, and it is specially desired that 
application should be made without delay, as it ts 


-hoped to have the bookings fairly complete by the 


end of the year in order that the final plans for the 
buildings for this section can be passed. The members 
cf the B.E. A.M.A. have already done a great deal 
towards making this section of the exhibition a success 
for, in addition to taking the bulk of the space already 
bcoked, they have arranged to loan, at a purely nominal 
rental, the whole plant and accessories, having a 
capital value of approximately £130,000, for the tenr 
porary power station which will be installed in the 
exhibition building itself and form an attractive feature 
of the section. 

The association is also organising a World Power 
Conference, which is to be held in the lecture halls 
which are being provided. This conference has already 
received the support of Govt. Depts. and representa 
tives of Overseas Govts. in this country and of many 
distinguished representatives of science ага industry 
throughout the world. 

In the United States, for example, it is receiving 
the consideration of the Federal Power Commission, 
the American Institute of Electrical Engineers, the 
American Society of Civil Engineers, the American 
Institute of Mining and Metallurgical Engineers, the 
American Society of Mechanical Engineers, the 
Electrical Manufacturers! Council, the National Electric 
Light Association and the Power Club. In Norway 
it is being supported by the Norwegian W'ater Power 
and Electricity Board, and the Chief Director of the 
board is giving the matter his personal attention. |n 
Sweden the question is being taken up by tne Swedish 
Technological Association, the Royal Swedish Academy 
of Engineering Science, the Federation of Swedish 
Industries, the Swedish Water Power Association, and 
the Royal Swedish Water Board. On such lines a5 
these the interests of the coaference are being advanced 
in France, Italy, Denmark, Holland and oiher coun- 
tries, and National Committees are in progress of 
formation which will consider how much сЁ a wide 
and comprehensive programme can effectively be under- 
taken at Wembley in. 1924. 
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NO FIRST CHARGE 


Domestic Lighting Batteries can be supplied from stock, filled and 
FULLY CHARGED, ready for.immediate service in the undermentioned 
types and c ipaciti 5: 


Capacity in amp. hcurs when 
discharging in 10 hours. 
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Domestic Lighting Cell in 
Glass Box, fully charged. 


Where transport or other considerations make it impossible to supply fully сі arged cel's, the plates can gererally be supplied 
ina partly charged ccndition, so that they require only a very short first charge (approximately fifteen hours) after erection. 
When desired, this first charge may be made in two runs of seven to eight hours each. 


STORAGE 
COMPANY LIMITED: 


Head O fice: London Office: 
CLIFTON JUNCTION, Nr. MANCHESTER. 57, VICTORIA STREET, S.W. 1, 


Exide Batteries 
Stand No. 406, 
Motor Show, Olympia, 
Nov, 03-41. 
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ADOPT THE BEST PRACTICE 


HART BATTERIES 


^ PP LOW GOST OF UPKEEP 
Мес; == F- : STEADY LIGHTING 
" FREEDOM FROM 
HIGH EFFICIENCY BREAKDOWR. 


LONG LIFE 
EASY TO MAINTAIN. 


Hart Batteries have distinct advantages over all 
other makes. The superiority of Hart Cells 
is responsible for their extensive use in 

central Stations, Private Installa- 
tions and general purposes 
of all kinds 


HART ACCUMULATOR CO. L? 


MARSHGATE LANE, STRATFORD. LONDON. E.15. 


BRANCH OFFICES AT— 


BELFAST .. .. 41, Chichester Street. MANCHESTER .. Victoria Brid 
BIRMINGHAM .. 174, Corporation Street. WESTMINSTER ,. 56. Victoria ‘Ste S.W.r. 
BRISTOL .. ++ 37, Victoria Street. York © .. 6, Bridge Street. 
GLASGOW +» 107, Wellington Street. 
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He's nothing inhis 
pocketsbuthishands || A PROUN Cem e nt 


We have pleasure in informing our cus- 


You meet this fellow every day. He just doesn't tomers, bo:h' present and prospective that, 
know enough about his job. DO YOU ? in o der to facilitate delivery of orders 
Tell us TO-DAY which of the subiects mentioned received from the provinces, we have 
below interests you—we will send you POST appointed the following Firms as 
FREE a book which tells you how you can get Agents for our Manufactures — 
that little extra knowledge which will fit you for 
a better job. A JOB WITH MORE М : = 
т e pete ecd TH MORE MONEY NOaTH-WESTERN COUNTIES. 
= E ST MESSRS. COULSTON & CO 
егор!апе Engineering Mathematics * 
Aero Engines — — Electric Motor Car Ignition 5, Cross Street, Manchester. 
EIN нане maine and Lighting Systems 
ireless Telegraphy nternal Combustion Engines 
Electrical Installations Motor Engineering е MIDLANDS. 
Electrical Control Gear Commercial Engineering MESSRS. INNSS & RIDDLE 
Alternating Current Marine Engineering 86. N $ эш: : 
Lighting (Electric, Gas, etc.) Naval Architecture , New Street, Birmingham. 
ау го Е Civil Engineering 
eiegraphy, Telephony Ship Design 
Powerhouse Operation Survey ard Levelling YORKSHIRE & NORTH LINCS. 
Mechanical Engineering Building Construction MESSRS. Н. HOPKINSON & CO. 
Draughtsmanship Reinforced Concrete 14. Park S Leed 4 
Workshcp Practice Structural Engineering , quare, Leeds. 
Belle Moking Municipal Engineering SCOTLA 
i ing Plumbing and Sanitary 
Boiler Inspecting Heating, Ventilating e ND. 


Engineers’ Quantities and Estimating MESSRS. ALSTON SCOTT & CO. 
Examinctions we < peciolise in :— 50, Wellington Street, G! 
1 101 А lasgow. 
A.M.I.Mech.E.; A.M .1.E.E.; AM. А i db 3 ' 
Inst.c.E.; A М.1.А.Е.; Board of Trade [i 08 Cat rings At these Depots Stocks of Rubber Cable will -e maintained 
Marine and Class, First Class, Extra ! and can be drawn upon, as required, by customers. 


L2] 
First Class ; City and Guilds Exams. in ї ta? 
e Enquiries and communications may be addressed either 


Ielegraphy, Telephony, etc, 
DON'T FORGET, WRITE NOW and tell ае Do аы ды or direct to the Company at 


us which subject you are interested in— 

THIS IS YOUR OPPORTUNITY. We 

help to place you in a Well-Paid Job when UNION САВ] Е С°- TD. 
you are Trained. ee 


THE TECHNOLOGICAL INSTITUTE OF 
GREAT BRITAIN, LTD., 
11, Thanet House, 231-222, Strand, London. 
Australian Offices: Barrack Street, 
Sydney, N.S.W., Australia. 


SEND DAGENHAM DOCK, ESSEX, 
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ТО OUR READERS. 


ELECTRICITY is published every Friday, and, if ordered, Їн on sale at 
the principal Railway Station Bookstalls and Newsagents on that day. 
It has a very large sale throughout the United Kingdom, as well as in 
the British Colonies and Abroad. e 


Questions to which an answer is required must be accompanied by a 
Hd. stamp for reply. When considered of sutticient interest, the answer 
will probably appear in the paper. 


New advertisements for the displayed columns and alterations to 
existing ones must reach the publishing office not later than the first 
ost Tuesday morning, in order to be in time for the issue of the following 
Tiday. This із important. Rate quoted on application. Sub- 
scription : 13s. a year, 6s. 6d. half-year. 5з. 3d. a quarter in advance, 
postage prepaid in the United Kingdom and abroad. 


All remittances payable to the Publishers, S. RENTELL AND Co., 
LTD., 36-39, Maiden Lane, London, W.C.2. Telephone, No. 21400 
Gerrard. | 


Current Topics. 


Although trade generally shows a tendency to revive, 
thete is still a lethargy about the improvement which 
needs some explaining away. Making 
due allowance for the excessive 
burden of taxation which the country 
is carrying to-day, and which the 
new candidates for Parliament will be expected to ease 
in due course if elected, that elusive factor—the cost of 
living—shows little or no decline. Inasmuch as 
labour, to give it its due, has in the main submitted 
to the inevitable reductions in war-inflated wages, and 
is now subsisting on weekly payments which, in many 
cases, must render it difhcult to make both ends meet, 
it is high time that the section of the community which 
exists by supplying and distributing foodstuffs should 
also make due sacrifice and relinquish some of the 
large profits which are being made out of the nation's 
food 


Who is the 
Profiteer? . 


To take only one instance, potatoes, which are a 
staple diet with practically every worker, it is revealed 
in the course of a paper read by Sir William Acworth, 
before the Institute of Transport, that the average 
charge per ton mile for railway freight on potatoes 
in bulk is roughly id. for every eight pounds. 
According to newspaper report farmers are at present 
selling their crops of potatoes at less than £2 a ton, 
say, 5 lb. for id. In other words, farmer and railway 
share between them 1.625d. for 5 lb. of potatoes. The 
average retail price in the shops is 5 lb. for 44d., so 
that somebody who comes in between the railway goods 
vard and the customer is annexing nearly 3d. on every 
hve pounds of potatoes sold in this. country. 

There is absolutely no justification for such a large 
margin of profit on this basic food, and the profiteer 
is evidently rampant in this one case alone. Moreover, 
If the parasitic middlemen scoop this profit out of 
potatoes, it is fairly safe to assume that similar per- 
centages are netted in respect of bread, meat, milk, 
butter, tea, and every other essential commodity in 
everyday demand. You cannot expect a happy and 
contented nation in such circumstances as these, but, 
unfortunately, the remedy lies with the consumer who 
is ill-organised for its application. It only needs a little 
co-operative self-sacrifice maintained over a very brief 
period to bring down these fancy prices, and the Press 
could help as they have already done to a considerable 
extent by exhorting people to refrain from buying 
where retail prices are obviously too high by com- 
Parison with wholesale market rates. 


The General Election has been responsible for much 
ingenuity on the part of poster and handbill artists, 
and due advantage of the political 
activity has been taken by the 
E.D.A., which is always to the fore 
in original advertising. Their latest 
topical leaflet closely resembles an election appeal, the 
words Conservative, Liberal, Labour being brought out 
in prominent block type. The leaflet exhorts the reader 
to “Vote for Electricity," and notifies him that Ballot 
Cards can be obtained from the Local Electric Supply 
Undertaking. ^ Bulk supplies of these novel aids to 
electrica] propaganda are available at a nominal charge 
per thousand. Another recent clever advertising folder 
emanating from the same source bears the attractive 
inscription in red—" How You Can Reduce Your Gas 
Bill." Inside, a prominent red arrow indicates the 
simple method—‘‘ Use Electricity." 


An Election 
Tip. 


Free wiring of houses and rental schemes for 
appliances if sufficiently developed should go far to 
remove the disability under which 
many electricity undertakings labour 
in their effort to secure new con- 
sumers. The latest authority to contemplate such a 
scheme is the Ilford Urban District Council, and it is 
already considering a tentative schedule of quarterly 
rates for the hire of such essential items as cookers, 
cookettes, kettles, irons and bowl fires. Regarding 
wiring, the electrica] engineer has submitted a scheme, 
subject to certain common-sense conditions framed to 
exclude undesirable consumers. He proposes that on 
receipt of an application, estimates for the wiring be 
obtained from at least two recognised contractors, the 
tenders to be in accordance with the Council's 
specification. 


Rental Wiring. 


The rental! for the wiring should be based on the 
actual cost of this work, and it is suggested that 10 
per cent. of such cost per annum would be a fair 
figure. To the cost of the wiring should be added part 
of the cost of the service cable, which at the present 
time would probably lie between 2 and £3. The 
approximate cost of a 12-light installation on the above 
basis should be somewhat as follows: —Capital cost, 
12 points at, say, 20s. per point, £12; service charges, 
say, £3. Total, £15. Rental, ro per cent. on £15 
equals 3os. per annum, or 7s. 6d. per quarter, by no 
means a prohibitive figure for those householders who 
are desirous of enjoying the advantages of electricity 
and cannot face the initial cost of wining their 
premises. Other undertakings might profitably follow 
suit. 


Since I hast referred to the subject, about a fortnight 
since, four more towns have experienced annoying 
failures in their electricity supply ser- 

More vices, and again serve to illustrate 
Breakdowns. the urgent need for closer attention 
to the weak links in any such scheme 

and, if possible, anticipation of the trouble beforehand. 
Glasgow, Brighton, Chester and Grimsby were the 
places affected, and the reported causes in each case 
almost equally divergent. Thus, Glasgow's failure, of 
about an hour's duration, is attributed to an accumu- 
lation of dead leaves at the Dalmarnock Power Station 
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intake screens on the Clyde. A mishap to a turbine 
and the absence of spare plant was reported as the 
cause of the 23 minutes' delay in the Brighton tram 
service. Cable short-circuits in the Boughton district 
of Chester caused a cessation of illumination in the 
affected area for three-quarters of an hour, whilst 
Grimsby attributes its failure of supply to a break- 
down at the power station. Whilst appreciating the 
trials and tmbulations of a power station staff, it is 
conccivable that all of these temporary failures might 
have been averted by a more drastic inspection of 
plant and mains. 


Although markedly behindhand in the domestic 
applications of electricity, the Isle of Man is making 
gallant attempts to catch up to the 
times, as evidence the recent elec- 
trical exhibition held in the Villa 
Marina, at Douglas. Organised by 
the Corporation, this display of up- 
to-date electrical appliances has aroused considerable 
local interest, and it may be confidently anticipated 
that next season’s holiday makers who favour the ever- 
popular island will find that a distinct advance has 
been made by company house proprietors and others 
who cater for visitors in enlisting the services of elec- 
tricity both for lighting and other domestic duties. It 
has long been a matter for surprise that electric light- 
ing was so little in evidence throughout Douglas 
boarding establishments, but report has it that vested 
interests have obstructed progress in this direc- 
tion. There is one Douglas institution I for one should 
be sorry to see electrified, and that is the toast-rack 
trams; the exising horse cars amply suffice for present 
requirements up and down the promenade, and are а 
welcome change to the holiday maker from the accus- 
tomed rush and bustle of his average home town. 

ELEKTRON. 


Electrical 
Development 
in the 1.0.M. 


Correspondence. 


THE ELECTRICAL TRADE. 


To the Editor of ELECTRICITY. 


DEAR SiR,—At the first Е. Ю.А. conference, and 
after asking the chairman’s permission, I made beld 
to suggest that inter-trade relations, trade discounts, 
etc., were matters having a vitai bearing on the selling 
of electrical products. At subsequent conferences these 
subjects have been ruled out, and nightly so in view 
of the confusion which their discussion may occasion. 
None the less the opinion has since been expressed 
to me that such matters must be regularised if the 
electrical business is to have any settled future. At 
present selling in the electrical trade is little better than 
a wild scramble between manufacturer, super-factor, 
wholesaler and retailer, to get at the buyer. The pros- 
pect of a steady growth of trade—a growth which 
will bring to each party its proper share of the busi- 
ness—should make us crv a halt upon our present sales 
methods. They display complete ignorance of that 
simple plan that the way from the manufacturer to the 
buyer is through the wholesaler and the retailer and 
that way alone. 


A means must be found tc operate the electrical 
trade according to this plan, otherwise the E.D.A. 
Salesmanship Conferences will fail or fal short of 
their object, namely, {о improve the efficiency of sell- 
ing. ‘These conferences can be a great co-ordinating 
force. They are already bringing together men whose 
sole work is selling electrical products, and I hope it 
will be possible to include in this year's programme 
an extra evening when subjects now obviously taboo 
can be discussed. Such a meeting would, I am con- 
fident, be well attended and would have the effect of 
clearing much lumbered ground. 

In the face of a great electrical trade revival this 
wrangling between manufacturer, central station en- 
gineer, wholesaler and retailer must cease. It has 
served the purpose of a bad past. but has no place 
in an undoubtedly brilliant future. 

I would appeal to every trading section to rid the 
electrical industry of an incubus which it has borne too 
long.—Yours faithfully, 

W. Е. WARRILOW, 

Nov. то, 1922. 


A REQUEST. 
To the Editor of ELECTRICITY. 


SIR,—Can any reader tell me what is wrong with 
the motor described below ? 

It is a 4 b.h.p., 3-phase, squirel cage motor designed 
to run at 1470 r.p.m. at 50 cycle and 625 volts. 
It has been in the winding shop for repairs, and I find 
now that when it is started up with the belt off it 
attains its proper speed, but when running with the 
belt on the speed is about 790 r.p.m. It is not over- 
loaded as it only takes 3 amps per phase, but the voltage 
is only about 550. 

It is arranged for star delta starting but has been 
changed for delta permanently; when star connected it 
comes up to speed without load on, and will not start 
at all with load on. The frequency is correct, and the 
extent of repairs was one stator coil renewed. The 
rotor also gets very hot after running for a little time. 

Yours sincerely, 
“ MOTOR." 


LAMP BULB GUIDE FOR CAR LIGHTING. 

Synchronising with the Motor Show at Olympia ana 
the Wihite City, where they had a representative 
stand, the B. T.-H. Co. published, under date Novem- 
ber 1, a new edition of their wonderfully useful 
book giving specially prepared lists showing the Mazda 
lamp bulbs to be used in British, European and 
American cars, motor cycles, and commercial vehicles 
in use in the U.K. In addition, full particulars and 
prices of many sizes and types of Mazda lamps, details 
of caps. etc., are to be found. The book, Na L.253. 
runs to 48 pp., which, of itself, indicates the large 
amount of information to be found in it, and we would 
recommend all garage proprietors, dealers in motor- 
car accessories, etc., who are not in possession of a 
copy, to apply ta Mazda House, Upper Thames Street, 
E.C.4. It should be noted, however, that the book is 
produced for use of the trade only. 
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Questions and Answers by Practical Men. 
RULES. _ 
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sufficient interest to our readers will either be replied to under “ Answers to Corre- 
spondenis " or replies will be invited from our readers. One ы кы qune 
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correspondence will be entered into with regard to successful replies. Т 

es ploma will warded to the 
Commencing with n No. 101, a Di of Merit will be a 
siz competitors who n the first er second prize the most times during the next twelve 


The words ~ Questions and Answers” or “Q" and “ A” should be placed at 
the top left-hand corner of all letters intended for this column. 
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QuEsTION No. 151. 

Can any reader inform me of an easy method and 
means of calculating the details necessary to design a 
magnetic brake of the solenoid type, such as is used on 
electric cranes?—" А. A. M." 

QUESTION No. 152. 

Are the following details sufficient to enable me to 
calculate the draw-bar pull of an electric battery 
tractor :—5 b.h.p., 88 volts, so amps., 1,250 r.p.m., 
gear ratio 10—1, road wheel 2 ft. in diameter? If so 
I shall appreciate the effort of any reader who will work 
it out for me.—“ A. A. M.” 


(Replies to Questions Nos. 151 and 152 must be 


received not later than December 16, 1922.) 
Gee ee Rd 


GEIPEL FLOAT TYPE STEAM TRAP. 


In designing the Geipel float trap, illustrated in 
section, special attention has been directed to obviating 
the loss of steam which is occasioned by the float traps 


as usually constructed. This loss is chiefly due to two 
causes, one being leakage at the valve, and the other 
excessive radiating surface that is inherent in float 


traps, whilst a further object has been to overcome the 
difficulty caused by levers and pivots, through their 
being used to act in double directions, In the Geipel 
trap they act in one direction only, as explained below, 
so that wear and tear can be easily rectified. It should 
be noted that the valve (I) is situated above the cover 
(B) of the float chamber, so that it can be got at by 
simply unscrewing the valve head (E) without inter- 
fering with the steam connections and cover. This 
arrangement greatly facilitates inspection and leaves 
no excuse for neglecting the valve; on the contrary, it 
encourages proper attention to the important matter 
of keeping the valve in order. All the working parts 
can be exposed by simply removing the valve casing (C), 
With a view to minimising the loss by radiation, the 
float is made cylindrical and to extend the full length 
of the chamber, so that maximum flotation power is 
obtained for a given size of chamber. Further, this 
power is so multiplied by the lever arrangement that it 
controls valves of a larger size than those usually found 
in float type traps. For a given discharge capacity 
therefore, the size of the trap is reduced to the lowest 
limits, thus reducing the radiating surface. 

The operation of the trap is as follows : When steam 
is turned on, the float (F) is at its bottom position and 
the valve (I) is open, and remains so until all condensed 
water is discharged, whereupon the float rises and the 
valwe is closed by gravity and held tight by steam 
pressure. When water accumulates, the float again 
sinks and reopens the valve (I). 

To examine the valve it is only necessary to unscrew 
the valve head (E). 

The valve (I) and the valve seat (H) are made of 
nickel, and are easily renewable. | 

An air valve is arranged in the body to ensure that 
there is no air lock in the trap when first starting up. 

A scum plug is also provided so that any sediment 
may be blown out without breaking joints. 

To blow through the trap depress the knob (K) either 
by foot or by hand. 

These traps will raise water two feet for every pound 
pressure. 


ENAMELLED PLAIN COPPER WIRE. 


A tentative specification for enamelled plain copper 
wires for electrical instruments and apparatus (No. 
156-1922)* has recently been issued by the British 
Engineering Standards Assocn. 

This is a tentative issue only, as the comnuttee found 
that sufficient information was not available to enable 
them to draw up a complete specification. At the 
same time, however, it was felt that in its present 
stage the specification would be of considerable assist- 
ance to both makers and users. 

The present issue does not cover the composition cf 
the enamel, but certain tests are specified on the covered 
wire which the enamel is required to stand. Dimen- 
sions are given for both the bare and covered wire, 
the sizes of the bare wire corresponding with the list 
of bare annealed copper wire (B.S.S. No. 128-1922), 
although the smaller and larger sizes are not included. 

Constructive criticism on this tentative specification 
would be welcome at all times by the Sec. of the 
Assocn. (28, Victoria Street, Westminster, S. W.r). 


d 


* Price ls. 2d., post free, 


620 


LECTURES TO THE SIEMENS WIRELESS CLUB. 


By H.M. 


A special lecture was given on the 13th inst. at the 
Northampton Institute, Clerkenwell, to the members of 
the Wireless Club attached to English Electric and 
Siemens Supplies, Ltd. | | 

The chair was occupied by Мг. С. М. Cain, and he 
introduced to the members Mr. J. Howgrave Graham, 
M.I.E.E., who at once commenced what proved to 
be quite one of the most interesting and instructive 
lectures that it has been my privilege to hear. The 
subject chosen was ‘‘ High Frequency Oscillations and 
Electrical Discharges.’’ Grouped on a long table in 
front of the lecturer were many kinds of vacuum tubes, 
discharge plates, also Leyden jars, a large spark coil, 
and various improvised forms of “step down” and 
'* step up "' transformers, and it soon became apparent 
that all in turn could be put to their particular uses 
when required. We were gradually taken by the 
lecturer through the elementary stages of Mechanical 
strain in various forms and the effect produced upon 
the air, e.g., a suspended weight on a spiral spring, 
and a large tuning fork mounted on a case, which 
when a bow was drawn across produced (as explained 
by Mr. Howgrave Graham) middle ‘‘ С” due also to 
the disturbances set up in the air by the spring fork 
oscillating—then on to demonstrations with the Leyden 
jars, which when charged from a generator and dis- 
charged on to sheet glass with tinfoil surface, produced 
some extraordinary electrical effects. A wish from 
the lecturer to obtain the assistance from one of his 
audience to assist in one of the experiments in this 
direction was tardily offered by a youthful member, 
who upon his safe return to his seat after the experi- 
ment was heartily applauded. .It was mentioned 
that 10,000 volts at .5 amps. had been the current used. 
Following this, came a demonstration of high frequency 
currents being induced by means of many types of 
transformers, termed by the lecturer as ‘ comic 
transformers," inasmuch that they were constructed 
from such material as a few turns of ordinary clectric 
light wire round a wooden frame, and in some cases 
simply a metal strap around a frame, but although 
apparently so simple in appearance, some quite 
astonishing results were obtained—a тоо volt 4-watt 
lamp in one case was fitted to one winding, and with- 
out any clectrical contact was made to light quite 


, 


brilliantly simply by induction; very much mystifying 


the audience, which was quite unanimous n its 
applause on completion of each new wonder. A 
piece of ordinary white wood about то in. by 6 in. was 
fitted between the two discharge points on the appara- 
tus, and a high frequency current applied, which had 
the effect of piercing it from end to end, and when 
broken open it was found to be charred as if a red-hot 
rod had been passed through it. Experiment upon 
experiment followed one another so quickly, and each 
became more interesting, that it was with general 
regret that the lecturer mentioned that he had exhausted 
all the demonstrations with available apparatus, and 
would be concluding. Speeches were made by Mr. 
]. M. Cain, A.M.I.E.E. (Chairman), who called for a 
hearty vote of thanks to the lecturer for his wonder- 
ful demonstrations, who responded in the usual manner, 


and at the same time thanked Messrs. Edwards апа: 
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Baker, who had. spent a number of hours arranging 
the electrical apparatus for the evening's lecture. Vr. 
Nicol Cross. also spoke a few words congratulating 
all concerned upon having survived the terrors oí 
practical demonstrations in electrical discharges—par- 
ticularly those in the front seats—or as he termed it, 
the ''front trench.” He,. Mr. Nicol Cross, had 
been sitting in the front row and mentioned that many 
of the experiments really filled him with fear, both for 
his personal safety and those in his immediate vicinity. 
A final vote of thanks was given to the Governing Body 
of the Northampton Polytechnic for their kindness is 
placing the lecture theatre at the disposal of the Wire- 
less Club, and the meeting was adjourned until Noven- 
ber 27th, when a lecture is to be given on ‘‘ The Aspects 


») 


of Broadcasting. ; 


A WIND-DRIVEN DYNAMO. 


The Glasgow Electrical Engineering Co., Ltd. 
(45-47, Pitt Street, Glasgow), have put on the market 
a wind-driven dynamo set, designed for easy erection. 
It will be seen from the illustration that a single mast 
only is used, but that by proper guying it is kept truly 
perpendicular throughout its length. The dynamo is 
designed to give a high efficiency on light loads, and is 
fitted with ball bearings and large carbon brushes 
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enabling it to run for a long period without attention. 
The governor is attached to head end of tail, and its 
function is to pull the wheel partly out of the wind 
during storms and high winds, thus preventing апу 
undue strain оп dynamo and mast. The standard 
switchboard is complete with auto cut in and out, main 
switch and fuses, volt and amperemeter. The cquipment 
is made in various sizes, and it might in some cases 
be found useful in connection with a wireless instal- 
lation, the mast also serving for an aerial mast. 
Standard sizes are 40-60 watts, 25-32 volts, battery up 
to 40 ampere-hours' capacity ; 300 watts 25-32 volts. 
battery up to 120 ampere-hours; and 3,000 watts, 
50-64 volts, battery up to 420 ampere-hours. The 
diameter of the vane wheel being s, 8 and 18 feet in the 
three cases respectively, | 
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INTERNATIONAL RATING FOR ELECTRICAI. 
MACHINERY. 


The International  Electro- Technical Commission 
method of rating (i.e., 50 deg. C. rise continuous 
max'/mum rating with no sustained overload) was 
accepted at a plenary meeting held in 1913, and shortly 
altcrwards the British Engineering Standards Associa- 
tion issued its standardisation rules (B.S. Report No. 
72, 1917) based entirely on the I.E.C. rating, and 
covering all sizes and types of electrical machinery 
with the exception of traction motors. 

Subsequent to the war, and in spite of repeated 
efforts, British industry has found itself unable to con- 
form to these rules in the case of a considerable por- 
ion of the electrical machinery made in this country. 

In the case of motors and generators for ordinary 
ndustrial purposes, the fact that more than gs per cent. 
X British business relates to machines for which the 
ndustry demands a sustained overload (generally 2: 
жг cent. overload for two hours) could not be ignored, 
ind the Committee of the B. E.S. A., charged with the 
'evision of the British standardisation rules, was face! 
vith the necessity of departing from the recommenda- 
ions of the I. E. C. 

At the express request of the British National Com- 
nittee of the I.E.C., meetings of the I.E.C. Advisory 
"ommittce on Rating have been arranged to take place 
n Geneva from November 2oth to 26th, when the 
vhole situation in regard to an international basis of 
‘ating for electrical machinery will be. reviewed. 

In addition, it is expected that matters in connection 
vith standard pressures for transmission and insulators 
vill be discussed at this meeting, and there will prob- 
bly be an unofficial conference dealing with conditions 
iecessary to secure public safety in the installation ol 
ines for transmission and distribution of electrical 
nergy. 


 — 


Reviews of Books, &c. 


[Books noticed in this column will be sent from ELEC- 
Ricity Office to any part of the world, for the published 
псе, plus ten per cent. for postage (minimum 24.) and 
rders will be appreciated.] 


JOURNAL OF THE ҺЕ.К. No. 312. (Spon, 
os. 6d.).— This issue of the Institution journal con- 
ains a large number of papers which will be of direct 
nterest to our readers, including “The Distribution 
‘actor of Armature Windings,” by Hague and 
veville; “The Discussion on ‘Electric Motor 
tarters’” and “Ап Oscillograph Investigation of the 
sulstad Relay," as well as papers on radio telegraphic 
ransmitters and directional wireless telegraphy. We 
ап recommend it as being well worth careful study. 


WIRELESS: POPULAR AND CONCISE. By Lt.-Col. 
‚ (1, Chetwede Crawley, R.M.A. (Hutchinson, 1s. 6d. 
et).—This little book is written to provide a popular 
Pd concise explanation of present-day wireless to 
hcse who have no previous knowledge of the subject, 
nd it provides for the non-technical business man a 
rief general outline cemprising the history of wireless, 
teps in its progress, its present position and attain: 
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ments, as well as its future possibilities. To the man 
in the street, also, the general outline given, for 
instance, of the wireless chain is of considerable 
interest, and as the author is Secretary to the Com- 
mission for planning the Imperial Chain Stations, his 
remarks on such a subject are of interest and of value. 

As a high official in the G.P.O., it is pleasing to 
read his comments on wireless in the home, particularly 
the admission that the present broadcasting arrange- 
ments are only a beginning and that ''where the 
future will land us it is impossible to say." ‘To the 
average wireless amateur the book is not of very great 
use; neither, of course, is it claimed to have been 
written for such a person. 

The chapters on the history of wireless and how 
wireless messages are sent and received could, how 
ever, be read with advantage by many, although there 
is some repetition in these chapters of the historical 
facts. 

One cannot read the book without being impressed 
with the possibilities of wireless developments, and the 
considerations and thought that have been given to 
our imperial links, the illustrations of which convey 
to the uninitiated the magnitude of the work involved. 
To all who are interested in information such as 
described above, this book is ta be recommended. 

REPORT ON JAPAN (H.M.S. Office, 1s. 84. post free). 
—In this report, issued fron the Department of Over- 
seas Trade, reference is made to th? order for 34 
electric locomotives placed by the Japanese Govern- 
ment with a British firm. The big amalgamations of 
hydro-electric companies are also alluded to, and it is 
a pleasure to note that British trad» is steadily re- 
gaining lost ground. 


SESE LES ERA ETE АНДЫЙ, 


A Sign of Progress.— Notice of removal to new offices. On 
and after Nov. то, 1922, the address of the National Association 
of Supervising Electricians will be 82, Victoria Street, S.W.r. 
Telephone : Victoria 2296. 


R. A. Scott's (Acton Works) Old Boys.—^n interesting function 
was held at the Engineers’ Club on the 4th inst., when a re- 
union dinner of men who worked together as apprentices with 
Ronald A. Scott in the 'eighties took place. Mr. Newton 
Russell (Shoreditch), former chief engineer, and Mr. H. Sadd, 
formerly foreman, were also present. The “boys” present 
included A. B. Lillywhite, C. F. Jackson, F. N. Haward, С. E. D. 
Talbot (B.T.-H. Co.), W. E. Toy (Toy and Winslow), R. H. 
Orbell (Newton's, Taunton), W. C. Thomson (Gt. Northern Rlv.), 
W. M. Rogerson (Halifax), F. Armfield, Hastings Squire (Chel- 
sea), E. Paterson, J. К. Smith (Hall and Hall), and Н. Marryat 


(Marryat and Place). The last-named will be glad to hear 
from other old “ boys." 


Origin of Electricity in Advertising.—4At the Hotel Cecil on 
Mondav, October 3o, Mr. E. Morison delivered an address to 
the Publicity Club of London on ‘ Electricitv in Advertising." 
Mr. R. Thornberry presided. Mr. Morison said that the real 
start of electric advertising came about in a strange manner. 
The late Mr. Lawson Johnston, chairman of the then not so well- 
known Bovril firm, approached Mr. Guy Carey Fricker, con- 
sulting engineer, as to whether it would be possihle to light 
or brighten up their wooden letter signs which thev had at that 
time all over the countrv. After a considerable amount of 
exp^rimental work Mr. Fricker took hold of the large sign that 
Messrs. Bovril had in Ludgate Circus, studded this with carbon 
lamps in two colours, red and white, and produced a machine 
driven by a motor wlLich spelt out the word Bovril, first in white 
and then in red. This sign, he understood, was only taken down 
іп 1919. In 1899 appeared the first clock switch used for 
turning an electric sign on and off. Mr. W. Douglas carried 
out this by two clocks, which were worked bv а weight falling 
which turned a tap on and off, | 
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Various Items. 


. Burnley.-— At the County Court, on November то, a receiving 

order was made against Messrs. Busfield & Co., of Wilfield 
Place, Burnley, lately carrying on business as electrical en- 
gineers in Padiham Road. 


Westhoughton. At the Chamber of Trade att^ontion was 
called to the fact that the local charge for electricity was 7d. 
per unit on the flat rate, as against 5d.in Bolton. The secretary 
was instructed to write the Lancashire E.P. Co., requesting a 
reduction. 


America Lights Foreign Farms.— During July 179 farm- 
lighting outfits were exported {тст the U.S., but in a general 
sense American exports of electrical goods have dropped very 
considerably during recent months. Let us hope we have been 
regaining some of our lost trade. 


Tenders Invited.— Tenders are invited for the supply of approxi- 
mately 27,500 incandescent lamps of various types to the 
South African railways and harbours during twelve months 
ending 31st. Dec., 1923. Schedules, ctc.,can be seen in Room 49 
of the D.O.T., 35, Old Queen Street, Westminster, I.ondon, 
S.W. 1. The Wairarapa Electric Power Board invite 
tenders for the supply and delivery on the trucks at 
Masterton (New Zealand) railway station of switchgear, lightning 
arresters, etc. Specification, etc., can be inspected by U.K. 
firms at the D.O.T. (Room 49), 35, Old Queen Street, West- 
minster, London, S.W.r. 


Meetings.— The Inst. of Production Engineers will meet 
on Friday, 24th inst., at the Engincers' Club, Coventry Street. 
W.1, at 7.30 p.m., when Mr. С. Hey, managing director of 
Messrs. Jigs, Ltd., of 132, Long Acre, W.C., will deliver a paper 
dealing with ''Standardisation." All interested are invited 
to attend, whether members of the Institution or not, and no 
tickets are necessary. 

The Shipping and Engineering Exhibition, Olympia, 1923.— 
It is good news to hear that steady progress is being made in 
regard to the above. Mr. F. W. Bridges, the energetic organis- 
ing manager, has just recently visited Liverpool and assisted in 
the formation of а local committee, and we understand that 
many of the leading Liverpool firms have already taken space. 
Another important point is that the exhibition of marine motors 
and motor boats, which has hitherto formed the marine ex- 
hibition of the annual Motor Show, is to be transferred to this 
Exhibition. 

I.E.E. Students.—A party of members of the I.E.E. (South 
Midland Centre, Students' Section) is being arranged to visit 
the Palais de Danse, Monument Road, Birmingham, on Thurs- 
day, 30th inst., at 8 p.m. The Students’ Sections of the Insts. 
of Civil and Mech. Engineers (and it is hoped also the Auto- 
mobile Engineers) are co-operating in order to make the evening 
a huge success. Tickets, price 3s. 6d., from Hon. Sec., С. E. 
Smethurst, The Magnet Club, Erdington Birmingham. АП 
applications should be in before Thursday, Nov. 23. Members 
are requested to bring partners. 

Vickers’ Latest Order.—After a period of stagnation in the 
shipbuilding and marine engineering industry at Darrow, un- 
precedcnted as regards the dearth of orders in the history of 
the town, Messrs. Vickers, Ltd.. have, as already announced, 
succeeded in the face of very keen competition in securing 
new work for their Barrow establishment in the form of a first 
class passenger liner of approximately 20,000 tons displacement 
for the Orient Line. As is well known, the unemployment 
problem at Barrow, as a result of the Washington Conference 
decisions, has been a very serious one, and the fact that Messrs. 
Vickers, Ltd., have securcd this important work for thcir highly- 
skilled employees will considerably alleviate the situation. 


British Enterprise in Poland.—Congratulations to Messrs. 
Brook, Hirst and Co., Ltd., switchgear manufacturers, of Chester, 
on the large consignment of their apparatus which they have 
just recently despatched to Lodz, in Poland. This city has 
long been known as a big continental centre for the manufacture 
of cotton goods, and much of the machinery used comes from 
Lancashire, but this is the first complete Polish-owned mill 
electrification that has been equipped by British electrical 
engineers. The switchgears themselves consist of hand-operated 
А.С. starting panels, both air-break and oil-immersed, the 
former being of the multiple lever design which has been widely 
employcd in Brookhirst panels for direct current. Let us hope 
that this will but be the prelude to many similar orders to 
be sent to this country. They will be welcome, 
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Leeds Wireless.— A very successful experiment with wireles 
was made in Leeds the ‘other diy, when an instrumental pro 
gramme, performed in a café in Briggate, was heard by the 
audience at the Majestic Picture House—where Mr. Bonar Law 
and Mr. Lloyd George have recently spoken— 900 yards away. 

$t. Annes.— The Electrical Engineer reports that up to tte 
end of September 892,608 units were sold compared with 
825,380 last year. Over 50 new meters were installed, and new 
consumers were added at th? rate of one a day. There had 
been correspondence with Blackpool Corporation regarding a 
bulk supply. 


Broadcasting Commonces.—Pending the formation of the 
British Broadcasting Co., which will be completed in a few 
days, the Broadcasting Committee has decided to commence a 
limited nightly programme from the London station. Ths 
will consist of two copyright news bulletins and official weather 
reports broadcast at 6 p.m.and 9 p.m. on a wave-length of 3+9 
metres. 

Meetings. The Junior Institution of Engineers will meet at 
39, Victoria Street, Westminster, S.W.1, on Friday, 17th inst., 
41st Annual General Meeting; also on Friday, 24th inst. :— 
Lecturette, ‘‘ Notes ол Waterworks Plant in India," by Е. Е. 
Murrell (Slides); and on Friday, December 1:—-Lecturette. 
" Machines used in Magnetic Separation," by Н. С. Browr 
(Slides); and on Friday, December 8 :—Lecturette, ` The 
Michell Thrust Bearing," by John Ward, B.Sc. АП at 7.39 
p.m. 

Cork.—On Saturday evening last, a number of armed men 
entered the power station, Victoria Road, Cork, locked the staf 
up in the rooms, and then proceeded with sledge hammer tc 
break up the electrical plant. A few blows sent the city inte 
darkness, and there was a stampede in the churches, where 
prayers for peace were being offered, and in the streets shot: 
were fired. The troops turned out to prevent looting, and a de- 
tachment rushed to the rescue of the power house. As the 
raiders believed that the troops were in force, they hurried:* 
beat a retreat before they had completed their nefarious work. 
After a delay, the broken plant was hastily repaired, and the 
light was restored. 


China.—An electric light company was organised by local 
merchants in October, and a small plant installed to furnish the 
village of Santuao with lights. The Ministry of Communica- 
tions has recently drawn up a set of regulations laying restraints 
on the registration of electric light companies. One article 
provides that the registration will be subject to cancellation 
if actual erection of the plant is not commenced within a period 
of three months dating from the grant of such registration. —— 
Mr. Chow Kai Tsing and others plan to organise the Ta-Ming 
Electric Co. in Nantung-chow. The Yeh Chung Machine 
Co. has been organised by C. C. Nieh and other prominent 
merchants of Shanghai. Its main business is to manufacture 
electric materials and machines. Its factory site is at Yang 
Ching Chiang, Pootung.——-A new cable connecti 
the telegraph office at Santuao with the mainland was la:d 
іп May, and the inconvenience caused by receiving and 
despatching all messages from the other side of the harbour. 
which has been experienced during the past four years, is now 
removed. 
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THE GAS-WORKS ELECTRICAL ENGINEER. 


Pr) 


By JAMES TYLER. 


Many of the ycunger men who have entered electrical 
work th's last ten years wonder in which direction to 
launch out in order to gain sufficient scope for their 
abilities. 

They might do very much worse then enter the ranks 
of those electrical engineers serving the larger gas 
works in all parts of the country. The idea that a gas 
engineer has no use for any electrical man is quite the 
reverse of. true; for the modern gas manager is 
sulliciently broad-minded to realise that electricity can 
be used in his works to enable him to cheapen the cost 
of production. 

In fact, it is not too much to state that the old policy 
of enmity betwcen the two departments is dying a 
natural death, and the day coming when the working 
У both industries will, through their co-ordination, 
obtain the fullest results possible from the fuel used. 

At the present, however, we are concerned with the 
use of electricity on gas stations rum as gas supply 
stations, and not those working in conjunction with 
electric supply stations as well. 

The ccnvenience, economy and adaptability of the 
electiic drive to very awkward positions is so great 
that no town of 50,000 inhabitants can afford to run its 
gas works in the older fashioned ways. 

The plant in and about a gas-works is of a very 
scattered nature; this gives us the first great pull over 


either steam or gas-engine driving ; whilst the superior. 


economy, flexibility and speed of working of the 
electrical method are far in advance of the results which 
сап be attained by the use of compressed air. 

The systems mostly in use are simple two-wire jobs, 
workine at either 230 or 440 volts direct current, 
depending on the size and extent of the gas-works; 
abeve all, in this work, simplicity must be insisted on; 
the work is hard and tryine to any plant, and none 
but the best stuff will stand up to the strain. On the 
other hand, quick repair and replacement is vital; so 
that any slight economy which might be obtained as 


the result of using more complicated systems would 
be more than lost in cost of repair and upkeep, and 
particularly in length of time the works would be kept 
waiting for a plant to be again put into action. 

In many cases it is absolutely imperative that the 


| plants should not pull up for any reason; such plants as 


the exhausters must be kept going at all costs. Оп 
that account, many gas engineers do not care to dis- 
pense with their old and trusty steam-engine drive for 
the exhausters, and will willingly use electricity on all 
other plants but the exhausters and compressors. In 
the more advanced works the matter is arranged by 
putting in one motor and retaining one steam engine; 
the steam engine is shut off the pipe which supplies 
it, as close up to the boiler as possible, in order 
to save condensation losses. This pipe is then warmed 
up once a week, the engine run round for an hour, 
whilst the motor is being blown out and cleaned, 
and the steam drive so tested and kept in order. 

In other plants the steam engines are dispensed with 
altogether, duplicate motors installed, served bv entirely 
separate circuits, and these worked days about in order 
to keep them in order. , In such cases an alarm bell 
will be set to ring in three or four parts of the works 
should either motor fail when working. 


Another point which will startle the orthodox 
electrical man is that no fuses are permitted to such 
motors, either at the point at which they work, or on 
the switchboard ; nor are the main generators protected 
by fuses or overload circuit breakers. The reason is 
the same—the exhauster motors must not stop. 

The average electrical man will feel his hair rise at 
such methods of working ; but they are not so foolhardy 
as appears at first sight. All circuits other than the 
exhauster and compressor motors are fitted with over- 
load circuit breakers, which are kept in first-class order ; 
the motors on the vital plants are bought to be 10 per 
cent. above their work, and are fitted with every pre- 
caution against breakdown due to dust or dirt; they 
are totally enclosed, handy to clean, inspect and over- 
haul, and the lines serving them are run entirely along 
their own paths; that is, they do not run in troughs 
with other lines, whilst the class of cable is the best 
possible; nor must bare ends be left out of fittings or 
any point left uncovered where contact with earth or 
another maia might become possible. 

The best reply to the accusation »f foolhardiness 
which might be made against this m.thod is to point 
out that plants under the writer's supervision as con- 
sulting engineer have run for over ten years in this 
manner with no adverse happenings. 

It is evident from the above description that the 
work of an engineer in charge of the electrical work 
in a gas station is one requiring a man with a fair 
mechanical knowledge in addition to his electrical 
ability ; this is necessary in order to permit him to apply 
electricity to the drives properly and to appreciate the 
mechanical problems involved. Conveyors, pumps, gas 
boosters, consisting of centrifugal fans, and charging 
machines for charging the retorts with fresh coal and 
discharging coke, all have to be catered for, and often 
call for variable speed motors. 

The charging machines :n particular are a very heavy 
load for the motors which work them; they are usually 
fitted with a separate motor for travelling the machine 
up and down the retort house. The charging motor is 
best of the scries type, as this gives the highest pos- 
sible starting torque when the exceptionally hard work 
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of charging a furnace is being done. It is for these 
reasons that direct current is the most suitable; and 
on account of the fact that no stoppage can be per- 
mitted on the exhausters, it is preferable for the place 
to generate its own current, rather than for it to be 
dependent on an outside supply, which can be inter- 
rupted iby) faults quite beyond the gas-works, and 
entirely out of their control. 

In some works, in fact in most, the dynanios are 
driven by gas engines, and used as a show installation. 
In others they are steam driven, and to the writer’s 
mind this is the cheaper, safer and more profitable 
method. 

The business of a gas-works is to sell gas; it has 
as a rule plenty of steam about the place generated 
from crushed coke, which in many places cannot be 
sold; thus the power can be raised from what js 
practically a waste product, the works operatien made 
more economical by that method, and the whole of 
the gas so generated sold at a profit. 


This point, however, depends on the temperament 
of the gas-wcrks manager and engineer, and he 
should not be argued with on the matter. 

The man going into gas-works electrical work must 
be a very thorough and all-round man ; above all, he 
should be able to make a quick armature repair, and 
to work passably as a fitter in an emergency; he 
should understand both gas and steam engines, and 
in many cases, where his all-round ability proves 
itself, he becomes the works engineer, with all plant 
repair and maintenance under ‘his care. 

The best method of getting a start is to, say, serve 
three years in a mechanical workshop, and then split 
two years between armateur winding, motor repairs 
and wiring cf a heavy works description; then get a 
job as a junior electrician in a gas-works; until 
familiarity with gas production has been learnt. The 
writer would advise two years spent as a junior. At the 
end of that time a very liberal education ^n plant 
engineering would have been obtained, zs the work 
comprises so many different types of drive, and so 
many varied problems. 

The mains are, of course, run overhead, and unin- 
sulated, except where within reach of workmen, and 
on leads to motors; they must be inspected regularly, 
as the atmosphere of a gas-works is corrosive. 

One will find that all plant must, as far as possible, 
be made fool-proof, as the class of man employed in 


and about a gas-works is not unduly, sympathetic | 


towards electrical plant. 

The prospects of such woik depend on what a man 
cares to make them. A large town of 250,000 inhabi- 
tants will have two or more gas stations, and at each 
will be an electrician in charge; one gas manager in 
a town of 400,000 pecple tcld the writer a year or 
two аро that the electricians in charge at each of his 


four gas stations had become more important men to ` 


him than the foreman fitters at each station. Over 
the resident ог local electricians оп a works of that 
size would come the electrical engineer to the company 
or department as a whole; and this position, owing 
to the great scope which it permits a man, often leads 
him to the position of being practically mechanical, 
as well as electrical, engineer to the concern. Person- 
ally, the way up to this position should, I-think, be 
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through that of local or depót electrical engineer; г 
fact, I can see no other way by which a man сап 
make himself competent to deal with the details of 
gas-works electrical driving; for, above all, he mu: 
be able to keep going; and he must, before he take 
charge, have got into his mind thoroughly the ga 
manager’s desires, and the little foibles and failing- 
of gas-works plants. 

There are few more interesting jobs, and few in 
which greater scope for ingenuity presents its! 
at almost every turn. The work requires not a drt- 
signer of electrical machinery, or merely a first-cias 
constructor; but an all-round practical operating en- 
gineer, with sufficient educational equipment not слу 
to understand his own trade theorv, but also to fcllow 
in an intelligent menner that on which gas-making 
depends. | | 


TELEGRAPHY. 


Being solutions to the questions set in Grade I. of the 
City and Guilds Examination in Telegraphy held in May, 
1922. 

THE SOLUTIONS BY “ SILVER MEDALLIST.” 


О. 4.—Describe, with a diagram, the principle of 
central battery working. What are its advantages? 

4.—F ig. 1 shows a simplex circuit worked from a 
central battery. It is generally termed an “omnibus 
circuit," and has a number of minor offices connected 
in “leak” to one line so as to receive Communications 
from a head оћсе and from one another ; in the figure 
only two out-stations are shown. 


Ling LUNE 


олт сал 
STATION | 


os! EF 4G. I 


At cach out-statyon the apparatus consists of а 
polarised sounder, a single-current Morse key and a 
condenser of 4 m.f.d. capacity. The 80 v. centri 
battery at the head office is connected permanently to 
the line through a non-inductive resistance of 1.occ 
ohms. and a single-current galvanometer. Normally, 


. with all keys at rest, the condenser at each station 15 


charged to the full pctential of the central batter. 
viz., 8o v., but no permanent current flows along the 
line, except that due to insulation losses. 

The depression of a key at any station connects the 
line directly to earth, bringing about a redistribute 
of potential throughout its length, thus causing the con- 


Readers of this serial should study: 
Gwide," by Bell and Wilson. 


"The Telegraph: 
The standard textbook for Grade l. 
post free, 3s. тоа. Also '' Questions and Solutions in Telegrates 
and Telephony." | Grade I., 1904-1919. Bv H. P. Few. Sint. 
invaluable. 55. 10d., post free. ( Rentell, Loudon.) 
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denser at every station to discharge through its 
associated polarised sounder (in a marking direction). 
When the key 1s released the connection between the 
line and earth is broken, the hine assumes its normal 
distribution of potential and all the condensers are re- 
charged through their respective polarised sounders (in 
a spacing direction). 

The scunders at the out-stations are operated by the 
depression of any key; they therefore record the out- 
going signals at their respective stations, so that galva- 
nometers are not required. At the head office the gal- 
vanometer is inserted in the line to indicate the out- 
going signals and the loss of current due to defective 
insulation. The head office sounder is, moreover, 
connected as shown, so that it is not operated by its 
own key; this is desirable in busy offices, where the 
noise of a number of such sounders working simul- 
taneously might be inconvenient. 

The feed resistance of 1,000 w. is provided to ensure 
à sufficient change of potential at the condensers, by 
the depression of a key, to actuate the polarised 
sounders. If there was no feed resistance, the potential 
of the head office condenser would not vary sufficiently 
to energise the sounders. The feed resistance also pre- 
vents short circuiting of the battery when the head 
осе key is depressed, or when an earth fault occurs 
ол the line. 

The great advantage of the system is its simplicity 
reiays, galvanometers and batteries being dispensed 
with at the out-stations. As 4 consequence, the first 
cost of apparatus and of batteries, and the expense of 
maintenance, are much less than for ordinary systems 
of working. 

Q. s.—Show, by means of a sketch, the method of 
earth-wiring a telegraph pole fitted with two 4-wire 
arms: give the distances between the arms and be- 
tween the insulator spindles. What is the reason for 
earth-wiring telegraph poles? 

A.—Fig. 2 shows the method of earth-wiring a 
telegraph pole. The main earth-wire projects a few 
inches above, but does not touch, the pole roof; it is 
carried straight down the pole to the bottom, where it 
is made into a flat spiral and stapled against the butt 
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so as to provide a good earth connection. Earth-wires 
are usually of доо lb. galvanised iron wire, and are 
stapled to the pole at distances of not more than 9 in. 
apart for a height of 8 ft. from the ground, and at 
distances of 2 ft. apart above that height. In localities 
where acid fumes are present in the air and the life of 


galvanised iron wire would consequently be short, 
тоо Ib. copper wire is used; in such a case the pole is 
grooved, to receive the earth-wire, from the ground line 
to at least 6 ft. up. 

The arms of the pole are earth-wired as shown. The 
earth-wire passes round the arm between each pair of 
insulator spindles and runs along the side of the arm, 
passing under the washer of the arm bolt. The arm 
earth-wire is connected to the main earth-wire by a 
short length of wire, which is soldered to both. 

The distance between the arms of the pole in the case 
in question is 12 in. from centre to centre of the fixing 
bolts. The uppermost arm is fitted 9 in. from the top 
of the pole roof. In the figure arms 48 in. long are 
shown, for which the centres of the pair of insulator 
spindles on each side of the pole are 12 in. apart. 

The functions of an earth-wire are to provide a 
direct path to earth for currents leaking over the 
insulators and to act as a lightning conductor. If the 
earth is bad, the currents leaking over the insulators 
may pass from one wire to another, thus causing the 
circuits to appear to be in contact. 

The arms are only earth-wired when they are to 
carry single-wire telegraph circuits. 

О. 6.—Describe, with sketches, the Post Office 
standard polarised relay. Of what kind of wire are the 
coils wound ? 

A.—Fig. 3 shows a perspective view of the electrical 
parts of a standard relay, and Fig. 4 a plan of the 
instrument. 
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MM are two electromagnets, between the pole pieces 
of which play two soft iron armatures, sn, fixed rigidly 
to the axle A and kept magnetised permanently by a 
powerful horse-shoe magnet SN. The axle carries at 
its upper end a German silver tongue T, tipped with 
platinum, which moves with the armature sn between 
two contact screws Z', also tipped with platinum. 
The distance between the contact points may be varied 
by the screws Z', and proximity of the armature 
to either pole piece by means of the mill-headed screw 
K (Fig. 4). 

The electromagnets are double wound with silk- 
covered copper wire 5 mils. in diameter, each to a resist- 
ance of 100 ohms, the ends of the coils being led to 
four terminals as shown in Fig. 3. By means of the 
brass straps NX, the coils can be joined either in 
series, giving a resistance of 200 ohms, or in parallel, 
when the joint resistance is 50 ohms. 

A current flowing in the direction U to D, and from 
U-crcle to D-circle, produces north and south poles 
respectively at thc top and bottom of the right electro- 
magnet, and south and north poles respectively at the 
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top and bottom of the left electromagnet. Thus four 
forces are brought into play, two of attraction and two 


of repulsion, tending to move armature to the right so | 
that the tongue T makes contact with the screw LA ЖЕ. 


which is connected to the external terminal М. А сиг- 
rent in the opposite direction through the relay, кё.) 
from D to U or from D-circle to U-circle, moves the 
tongue to the contact screw L, which is connected to 
terminal S. 

The relay has a figure of merit of .5 m.a.s, but the 
working current is usually about 15 m.a.s. 

(To be continued.) 
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THE “REAKO” HEATER-TOASTER. 
AN ARTISTIC FIRE WITH SEVERAL USES. 


A new electric fre, called the “Reako” Heater- 
Toaster, which can be used in two positions and also 
serves for toast making, water boiling, etc., on the 
breakfast table or tea table, has just:been put on the 
market by the Russell Electrical Appliances Co., Ltd., 
and is manufactured in the company's works, Alliance 
Mills, Belfast Road, Stoke Newington, London, N.16. 

A good idea of the design can be obtained from 
Fig. r, which shows the appliance as used for general 
heating; while in Fig. 2 it is seen in the horizontal 
position for water boiling, toasting, etc. 

The end-plates are of substantial construction, and 
can be supplied plated in almost any finish desired, 
while the spiralised element wire is of the best material 
obtainable, and is secured in grooves in the refractor 
bar, which is of a registered design and is built up in 
sections on strong steel rods. Over the element are 
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. I.—'' REAKO " HEATER-TOASTER IN POSITION FOR 
A GENERAL HEATER. 


four bars to support the utensil, or to serve as a rest 
for the bread to be toasted. It will also be noted that 
a hinged guard is provided. This effectively protects 
the element when the appliance is required as a fire, 
but can be thrown back for cooking purposes. Further, 
it may be pointed out that the provision of heat- 
insulating feet enables the device to be stood, if neces- 
sary, on a highly polished table without fear of 
scratching or scorching. The standard length of flex 
provided is three yards, complete with a walnut 
adaptor, and the loading is approximately боо watts. 
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It is retailed at a low figure, which, together with 
the necessary particulars, will be gladly furnished to 
supply authorities and electrical contractors, dealers 
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Fic. 2.—'' REAKO ". FigaTER-TOASTER IN POSITION FOR 
Water Воплхс. Nore How tHE HINGED GUARD 
3 | is THROWN Back. 


and factors on application to the company, at the 
address given above. . It is requested that mention o' 
this journal be made. 
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THE BRITISH INDUSTRIES FAIR, 
BIRMINGHAM. 


The preliminary arrangements for the booking o 
space and stands at the British Industries Far 
(Birmingham) for the 1923 Fair, to be held from 
February 19 to March 2, are rapidly nearing com- 
pletion. As was predicted some wecks ago, Britis! 
manufacturers have flocked very readily to assist 0) 
their active support in making the 1923 Fair bigger 
and better than any of its predecessors. Hundreds of 
fims engaged in the production of the commodities 
and. services which the exhibits will comprise have 
booked their space, anticipating that a very mu? 
larger number of home, Colonial and foreign buyers 
will be in attendance at Castle Bromwich during the 
period of the Fair than on any previous occasion. 

The structural alterations that will make the рес 
manent buildings of the Castle Bromwich Aerodrome 
the largest exhibition hall in the ccuntry are | 
ing apace, and will be quite completed by nex 
February. 

A good British Industries Fair next year wil 
undoubtedly reflect very actively and beneficially up 
the work of the trades represented there and thus upon 
the prosperity of the country as a whole. We under- 
stand that the Council of the Fair are prepared to co 
sider a few more applications for space. These should 
be sent to the General Manager, British Industries 
Fair, Chamber of Commerce, Birmingham, who сал 
р with any other inquiries about the Birmingham 
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144. stamp for reply. When considered of sufficient interest, the answer 
will probably appear in the paper. 


New advertisements for the displayed columns and alterations to 
existing ones must reach the publishing office not later than the first 

t Tuesday morning, in order to be in time for the issue of the following 

iday. This is important. Hate quoted on application. Sub- 
scription : 13s. а year, 6s. 6d. half-year, 3в. 3d. а quarter in advance, 
postage prepaid in the United Kingdom and abroad. 


All remittances payable to the Publishers, S. RENTELL AND Co., 
20. 2339 Maiden Lane, London, W.C. 2. Telephone, No. 2460 
;errard. 


Current Topics. 


In spite of its unenviable reputation as a Labour 
borough, Poplar is certainly to be congratulated upon 
its electrical undertaking and the 
vigour with which the responsible 
authorities are conducting their cam- 
paign to bring the advantages of 
domestic electricity within reach of every householder, 
whatever his circumstances. The Mayor (Alderman 
Scurr) recently opened extensions to the generating 
station, and the same ceremony sufficed to inaugurate 
an electrical exhibition, the object of which is to demon- 
strate to Poplar residents how -electricity can be used 
for lighting, heating, ccoking and other domestic 
duties, together with the driving of every kind of 
factory or industrial plant. A. feature of the exhibition 
is a ** Working Man's Kitchen," showing how the 
various culinary operations, etc., ordinarily performed 
therein, can be simplified by electrical service. 


Pop(u)larising 
Electricity. 


There is a model electrical bakehouse in full opera- 
tion, the bread baked therein being sold to visitors and 
the proceeds devoted to the Poplar Hospital funds. 
Electrically-propelled vans are also in evidence in the 
immediate neighbourhood of the exhibition. According 
to Councillor Lansbury, who presided at the opening 
ceremony, the expansion of the Poplar undertaking 
during the past three years had been phenomenal. 
Whereas the price of gas to-day was still 140 to 160 per 
cent. above pre-war figures, Poplar electricity was only 
50 per cent. above the figures ruling in 1914. They 
had a generating reserve of twenty million units which 
they calculated would suffice to meet demands for many 
years to come, and they claimed to supply a cheaper 
unit than any other undertaking in the country. И 
was the object of the Council to lay mains in every 
street in the borough, so that every ratepayer, no 
matter how poor his circumstances, might have the 
opportunity of using electricity for lighting, heating 
and cooking. It was furthermore intended to convert 
all existing gas lamps to electric lighting with a 
minimum of 150 c.p. and a maximum of 1,000 c.p. for 
main thoroughfares. Other municipalities please copy. 


At the opening meeting of the new session of the 
North Western Centre of the Institution of Electrical 
Engineers, the chairman, Mr. A. S. 

Train Lighting. Barnard, touched upon the prolonged 
retention of gas lightine for railway 

ccaches, in connection with which we had experienced 
such terrible fatalities in the past few years. He 
suggested that the Institution might take steps to 


impress upon the railway authorities the importance of 
employing electricity as an illuminant in the provision 
of new rolling stock on the railways. In this con- 
nection the Government might well step in through its 
Transport Ministry and name a date by which it should 
be compulsory for all gas-lit coaches to be converted to 
electric lighting. It is impossible to lay too much 
stress on this important reform, as every day's delay 
involves a criminal risk of human life should a further 
disaster occur involving coaches equipped with com- 
pressed gas cylinders. 

In this connection it is noteworthy that France is 
well ahead of us, reports from Paris indicating that 
rapid progress is now being made with the abolition 
of gas lighting on French railway trains, and it is 
anticipated that all expresses and suburban trains will 
be fitted with electric light by the end of the first 
quarter of next year. After the disaster in Batignolles 
tunnel last year, in which the bursting of gas cylinders 
led to many passengers being burned alive, the Minister 
of Public Works ordered that gas lighting should cease 
оа all expresses Ьу March next year and on all 
suburban trains nine months later. ‘There seems no 
longer any doubt that this programme will be com- 
pleted well within the stipulated time. 


Now that we have the flashing and scintillating night 
advertisements again in our midst there is room for 
criticism of the value of the advertise- 


Those ment derived therefrom. Modern 
Scintillating signs have reached such a high stage 
Signs. of ingenuity and development that 


the wonderful colour changes and 
illusions produced too often distract attention from the 
real object of the advertisement, and it is a demon- 
strated fact that in such displays as that visible in 
Piccadilly Circus, for instance, the fascinated public 
are frequently unable to say, after watching the various 
signs intently, as is their habit, exactlv what com- 
modities they are severally intended to refer to. 


The following is an extract from a popular illustrated 
periodical, which aptly sums up the situation : —Не: 
“Aren't those new moving electric sign advertisements 
splendid?" She: “Oh, rather. I was watching a won- 
derful one in Piccadilly Circus for ten minutes last 
night. It was that advertisement of—er—oh, well—I 
forget what it was, but it was a splendid advertisc- 
ment!" І сап vouch for the bona fides of this popular 
skit on the latest flashing signs. d have passed 
through Piccadilly Circus many times after dark, and 
have seen and marvelled at the ingenuity of its sign 
display, but, although as a journalist I am perhaps 
normally observant, I could not now mention a single 
one of the original subjects which these kaleidoscopes 
were intended to advertise. Verbum sap. 


Apropos dazzling electric signs, a similar complaint 
seems to have arisen in connection with the lighting of 
the stands at the recent Motor Exhibition at Olympia 
and the White City. My contemporary, Municipal 
Engineering, comments adversely upon this policy of 
dazzle and distraction. Previous exhibitions have been 
brilliant, but the latest show was super-brilhiant. 
Indeed, it was more than that, it was dazzling. Firms 
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vied with each other in the size and brilliancy of their | I had to furnish them_with advertisement “copy " or 


devices, with the result that visitors were blinded. 
Little art was displayed, the chief object apparently 
being tc create an impression, which was often devas- 
tating as far as human optics were concerned. More- 
over, the signs and devices were arranged at such a 
height that to examine them not only meant eye-strain, 
but neck-strain as well. The cost must have been huge, 
and the question may well be raised: Were the results 
commensurate with the expenditure? 


In connection with exhibition lighting generally, this 
same contemporary asks: Why do not illuminating 
engineers devote their attention to this subject and 
develop schemes which will be effective without being 
painfully obtrusive, as is usually the case? There is 
an absence of art and originality in the devices usually 
employed, and it is obvious that the designing of 
exhibition signs rests largely in the hands of those who 
do not regard art or originality as of paramount 
importance. Personally, [ am of the opinion that this 
is a subject which might well be tackled by the 
[lluminating Engineering Society. There is far too 
great a tendency towards attracting attention by direct 


glare in these public displays, the real intention doubt- - 


less being to attract visitors to the one outstanding 
blaze of hght. It is a policy to be deprecated, how- 
ever, and exhibition organisers might wel place 
restrictions on the lighting, with a view to reasonable 
uniformity of illumination which will enable the actual 
exhibits to receive their proper share of illumination 
and public attention. 


Whilst attending a dance the other evening it was 
my luck to witness what struck me as a particularly 
humorous incident. One of the 
Will guests, a gentleman who evidently 
“ Broadcaster” had the misfortune to suffer partial 
Oust deafness, was wearing one of those 
"Beaver"? familiar ear-phone outfits, comprising 
a light head-gear receiver, connected 
with a small microphone suspended from the collar of 
his coat. My partner, catching sight of him in one 
pf the doorways, remarked: “Oh, look, that gentleman 
is wearing a ' wireless’ set; I wonder if The Hague 
concert is on.” In the light of this experience one can 
well imagine those unfortunates who are hard of 
hearing and inake a practice of wearing these sets 
being accosted by the ubiquitous street arab with: 
"What's the k'rect Paris time, guv'nr? " and the 
Beavers will enjoy a measure of peace. 


It is a very great pleasure to me to add my small 
quota to the numerous congratulations which have been 
showered on my old friends of the 


The Electrical Review on the occasion of 
“Review's” their fiftieth birthday. Their jubilee 
Jubilee. issue does them credit, and is in a 


sense an excellent résumé of much 
that has occurred in the way of electrical progress 
during the last half century. My first acquaintance 
with the paper and its then proprictors was in 
December, 1885, when, as a new and junior member 
vf the staff of the old firm of Woodhouse and Rawson, 


details of new apparatus. In those days you had to 
climb to the third floor of 22, Paternoster Row, and I 
can well remember a few years later gaining a very 
intimate insight into the sterling integrity with which 
the editorial work was conducted, and its utter dis- 
sociation with the advertising or commercial side. It 
made me respect Mr. Alabaster and the late Mr. Gate- 
house all the more sincerely, and I am proud to feel 
that I have had their friendship and kindly good 
wishes right along to the present time. Long may 
it continue. 


Although the paper ts now owned by a limited com- 
pany, of which Mr. Alabaster is chairman, the 
traditions are being maintained most worthily by the 
directors and staff, with whom the active control now 
principally rests. Messrs. Allen and Bridge, on the 
editorial side, and Gatehouse (E. A.) and Middleton, 
un the executive side, are known as men of ability and 
integmty throughout the whole of the industry in this 
country, and I have no doubt whatever that, represented 
as the paper is by advertisement experts like Messrs. 
Pearston and Porter-Cox, in London and the country 
respectively, the Electrical Review will continue to hold 
the proud position in British technical journalism 
which the proprietors have worked so steadily and so 
conscientiously to obtain. 


One item in the Review dates on page 688 was of 
direct interest to the proprietors of this paper, viz., 
February, 1893, and the actions brought against the 
Review by the proprietors of the Harness electropathic 
belts. Dr. Julius Maier, who was then exiting 
ErEcTRICITY, had also attacked the Harness quackery, 
and the proprietors of this paper were threatened by 
the other side; but the belt company had their hands 
full with the fight with Messrs. Alabaster and Gate- 
house, and therefore left us alone until they had first 
chewed up the big dog. But the big dog chewed them 
up, and we heard nothing more of the matter. And 
only last year these two antagonists, Tom Gatehouse 
and C. B. Harness, passed away within a few months 
of each other. The death of Mr. Gatehouse left a gap 
which has been felt keenly by his old friends, and we 
miss his genial presence among us on this occasion 
when we should have had such delight in congrratu- 
lating him on the result of his labours. But his work 
goes on nevertheless. 


I have come to the conclusion that if any electrical 
men witness the performance of ‘Ambrose Applejohn's 
Adventure" at the Savoy Theatre, 
they will soon conclude that the 
electric lighting arrangements are in 
| need of extension оп improved 
“ Lektrik " methods of control. To start with, pre- 
suming that the upper part of the house is also wired 
for electric lighting, it seems ludicrous, in these so- 
called up-to-date days, for the actor to Carry a lighted 
candle when starting for his bedroom in the upper 
regions. It means that staircase switching was 
evidently a thing unknown in that house to require the 
aid of a wax candle before switching off. 


Stage Scene 
Lighting. 
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Many tenants of modern houses, however, do this 
nightly, when, by a simple conversion involving no 
structural alterations, and costing but a few pence, the 
defect could be overcome by providing control from 
two or more points, and thus secure one of the greatest 
advantages electricity has over gas, viz., convenient 
and economical control. These convenient switcn 
controls are now over зо years old, and had they been 
applicable to gas lighting would have been boomed 
throughout this period for all they were worth! With 
electricity, however, they appear to be introduced with 
apologies for the expense. 


There also appeared to be a lot of running about to 
the switch fitted at one of the doors in the library 
scene, which effort could have been prevented if 
switches allowing equa] control had been also fixed at 
the other doors. 

ELEKTRON. 


A SELECTION OF ARTISTIC CALENDARS. 


From the well-known publishing house of McCurd, 
Stevenson and Orr, Ltd., of London and Belfast, we 
have received a number of choice “Marcus Ward ” 
wall and pocket calendars. 

The wall calendars each measure about 12 in. by 
9 in., are tastefully designed and bear a well-printed 
coloured illustration. They are of the daily tear-off 
type, and, in addition to such information as Bank 
holidays, etc., each day contains an apt quotation— 
e.g., in one the quotations are from celebrated authors, 
in another from Shakespeare, in another from the 
poets, etc. Оп the back is to be found general and 
postal information. | | 

The pocket calendars, made in various sizes from 
2 in. by 11 in. upwards, are very clearly printed. In 
most the front cover bears a choice reproduction of a 
picture. Readers of ELECTRICITY interested in calendars 
can see selections thereof in the windows or show- 
rooms of almost every stationer in the U.K. 


FARADAY HOUSE OLD STUDENTS' DINNER. 


The annual dinner of the Old Students' Association 
was held at the Hotel Cecil on November 17, Mr. P. V. 
Hunter, C. B. E., the president of the association, being 
in the chair. А number of men eminent in the elec- 
trical profession were present, including Mr. F. Gill, 
the president of the I. E.E., who proposed the toast of 
Я Faraday House and Its Old Students." Dr. Russell, 
in reply, stated that the College had had a very suc- 
cessful year, and quoted interesting and instructive 
figures with respect to the war service students sent 
to the College by the Government, showing that the 
money had been well expended. He said that of 72 
who had completed their training at Faraday House, 
68 had been placed in appointments in the engineering 
industry and four were now waiting to obtain posts. 
The College football teams were also flourishing, and 
the hockey team had done particularly well. There 
Was also a motor cycle club, all the members of which 
were most enthusiastic. Although the theoretical 
Course only lasted two years, yet several of the students 


took the London B.Sc. in Engineering, two of them 
taking honours last year. They had also been success- 
ful in the open competition for posts in the Engineer- 
in-Chief's Department of the Post Office. He attri- 
buted much of their success to the whole-hearted co- 
operation of the many important engineering com- 
panies and borough electrical engineers to which the 
College is affiliated. Mr. C. D. Taite proposed “The 
Guests," and Sir John Snell and Captain Sankey 
replied. Finally, Sir Tom Callender proposed the toast 
of * The Chairman," Mr. P. V. Hunter, who made an 
interesting and amusing response. 

An excellent musical entertainment finished up a 
most enjoyable evening. 


—————— 


WEDDING OF MR. HUGO HIRST'S YOUNGER 
DAUGHTER. 


The marriage took place on Friday, November 17, 
of Mr. Trevor F. D. Rose and Miss Irene Phyllis 
Hirst, younger daughter of Mr. and Mrs. Hugo Hirst. 

In the large company at the reception in Claridge's 
Restaurant were Lord and Lady Ashfield, Major- 
Genera] Sir Newton and Lady Moore, Lady Harris, 
Sir William Noble, Sir John Hewett, Sir Malcolm and 


Lady McAlpine, Colonel Grant Morden, M.P., Mr. 
Gordon Selfridge, Mr. and Mrs. A. W. Gamage, 
Captain Hughes Hughes, Mr. David Gilmour, M.P., 
Mr. and Mrs. Montague Armstrong, Mr. and Mrs. 
M. J. Railing, Dr. A. H. Railing, Miss Megan Lloyd 
George, Mr. and Mrs. Richard Jack, Mr. and Mrs. 
Llewellyn Atkinson, Mr. C. H. Wordingham, and Mr. 
J. S. Highfield. Altogether, some five hundred guests 
were present. 

. Afterwards Mr. and Mrs. Rose left for a tour on the 
Continent. 


~ 


Questions and Answers by Practical Men. 


RULES. 
URSTIONS: We invite our readers lo send us ons, preferably on technical 
к that have arisen in actual ice. Questions Chek e зы of 


sufficient interest to our readers will either be ted to under “' Answers to Corre- 
" or replies will be invited from our readers. One shilling will be paid 
for the question which we select for competitive replies in thie column. 

ANSWERS: A foe of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
importance will bs attached to clearness and conciseness, as well as oy. The 

itor reserves the right to make по award, or to accept only one reply, if, in his 

inion, the answers received do not possess sufficient merit. Competitors desiring 
return of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 

s on one 50 07 Па Гара оту and if diagrams are sent, draw them оп a 
separate sheet of paper айас to the manuscript. Competitors may adopt а 
* tom de plume," but, both in. the case of questions and answers, the competitor's 
real name and address must be sent with the manuscript as a guarantee of good i: 
No correspondence will be entered into with regard to successful replies. Editor's 


Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
siz competitors who win the first or second prize the most times during the next twelve 


The words '' Questions and Answers " or '" Q" and ‘‘ A" should be placed at 
he top left-hand corner of ail letters intended for thís column. 


QUESTION No. r5r. 


Can any reader inform me of an easy method and 


means of calculating the details necessary to design a 
magnetic brake of the solenoid type, such as is used on 
electric cranes?—" А. А. M." > 
QuESTION No. 152. 
Are the following details sufficient to enable me to 
caloulate the draw-bar pull of an electric battery 
tractor :—5 b.h.p., 88 volts, бо amps., 1,250 r.p.m., 


gear ratio 10—1, road wheel 2 ft. in diameter? If so | 


1 shall appreciate the effort of any reader who will work 
it out for те. —“А. А. M." 


(Replies to Questions Nos. 151 and 152 must be 
received not later than December 16, 1922.) 


A VISIT TO THE FIRST PUBLIC RELAY 
AUTOMATIC TELEPHONE EXCHANGE. 


Through the courtesy of the Relay Automatic 
Telephone Company various members of the Press 
were recently enabled to visit the first public exchange 
to be erected by the Company and working on. their 
system. It is situated at Fleetwood, and on the 
occasion of the visit the party were conducted over the 
exchange and everything most carefully explained. 

At the lunch following the inspection Captain Sankey 
took the chair and presided over a very happy gather- 
ing. After reading a letter from Mr. Clay apologising 
for his unavoidable absence, the chairman proposed 


“The Press," and in the course of his speech he men- : 


tioned that this was one of the few inventions in which 
the prophecies were justified by the results. Не also 
Stated that the Press had always treated them with 
fairness and given full report to all their activities and 
that they were indebted to them for their support. In 
conclusion, he hoped that everything had been to their 
satisfaction and that they appreciated the advantages 
of the Relay Automatic Telephone System. Mr. 
Johnson made a suitable reply, and then Mr. Morley 
Ward, the manager, gave the health of the "Post 
Office," to whom the company were highly indebted for 
their immense help in installing this, the first public 
exchange on the Relay System. As a matter of fact, 
two other similar public exchanges were opened at 
almost exactly the same time, viz., one in India and 
one in South Africa. It was really a wonderful system, 
for it could and did work under extreme circumstances. 
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In a hot, humid climate, or an extremely cold one, it 
was equally serviceable. He again thanked the G.P.O. 
for their assistance, and said he looked forward to the 
time when the exchanges would be dotted all over the 
country. 

Mr. Terras, :eplying for the G.P.O., said that the 
exchange had been completed since July 15 and that 
cverything had worked splendidly. 

In proposing the health of the Relav Automatic 
Telephone Companv. Mr. Gowans White made a mest 
humorous speech, and thanked the Company for their 
hospitality and complimented them on their success 
with their exchange. Captain Sankey replied, and then 
Mr. Furness rose and gave the health of the Chairman, 
which was received with much enthusiasm. This 
terminated the proceedings, and the party returned to 
Euston by the 2 p.m. train. 


View OF Rack No. 1 Common APPARATUS, SHOWING: 
In Junction Feed; A.B. Feeds; Trunk Connect- 
ing Groups; Ringing Groups; Fuse and Alarm 

Groups. 
(Recorders or. Rack 2 are seen through the first 
bay of Rack 1.) 


Our illustrations will perhaps help our readers to gain 
a general idea of the arrangement cf the exchange and 
the way in which the frames are fixed up. It was 
actually brought into public service in the middle of 
July of this year, and: for several davs after the 
exchange was brought into use no faults whatever 
were reported, a record which all telephone engineers 
will agree was a most remarkable performance, and 
during the three months the exchange has been work- 
ing, the number of faults generally have been extremely 
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low. As a matter of fact it embodies every improve- 
ment up to date, and it marks an era in the develop- 
ment of automatic telephony in this country, for it is 
the first exchange of its size that is completely 
automatic (i.e., without local operators for junction and 
trunk calls and inquiries). | ДЕС 
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not answer, or certain special numbers are called, the 
call is not metered. A unique alarm is provided so 
that 1f a subscriber’s meter does not opcrate correctly 
a warning signal is given. By this means the meters 


are kept under continuous observation. 
(To be continued.) 
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FLOOR PLAN. 


Subscribers are provided with Post Office standard 
telephones with dial, which are each connected to the 
exchange by two wires without earth connection. 

A Fleetwood subscriber making a local call removes 
the receiver from the hook and immediately the dialling 
tone is heard, the dial is operated the requisite 
number of times (once for each digit). If the called 
number be disengaged, connection is made and the 
distant bell is ringing within 5 seconds. The call is 
automatically metered against the callinz subscriber 
at the end of the conversation when he replaces his 
receiver on the hook. If the called subscriber does 


“ Kearney High Speed Railway.’’—During the present weck 
a film showing the Kearney High Speed Railway has been 
exhibited at the Pavilion, Lavender Hill, and has drawn con- 
siderable attention. The film has been taken by Messrs. Pathé 
Fréres for inclusion in their weekly pictorial and will be shown 
at the principal cinemas throughout the country. Inaddition 
to the production referred to above, a more lengthy film, em- 
bodying the plans and particulars of the proposed Kearney High 
Speed Tube in Sydney, is to be shown every day for some weeks 
at the Australia House Kinema. On Monday, the 20th inst., 
Mr. Kearney was present at the 8.15 performance at the Pavilion, 
Lavender Hill, and explained personally the important features 
of this remarkable railway. They have already been described 
in the columns of this paper. 
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Various Items. 


Freemasonry.—The next regular meeting of the members of 
the Kelvin Lodge will be held at Mark Masons’ Hall, on Friday, 
November 24, at 4.30 p.m. 

Let ’em all come.—The Edison Swan Electric Co., Ltd., 
have obtained contracts for the supply of incandescent lamps 
to the Admiralty, Air Ministry, and Post Office. 

Fleetwood.—The electrical engineer has been empowered to 
interview power users with a view to obtaining sanction to the 
reduction of their consumption during the times of peak load. 

New Address.— The London Office of Arthur Lee & Sons, 
Ltd., Crown Steel and Wire Mills, Sheffield, is now 40-43, 
Norfolk Street, London, W.C.2. Telephone, Central 6943; 
Telegrams, '' Trubrite, Estrand, London." 

Change of Telephone Number.—Messrs. Crewe, Allen & Co., 
of 23, Chapel Street, London, E.C.2, who are specialists in the 
repair and rewinding of armatures, inform us that their telephone 
number has been changed, and it is now Clerkenwell 3847. 
Will clients please note. 

Obituary.— We regret to have to record the death, as a result 
of being knocked down by a motor car, of Mr. J. B. Humphreys, 
director and manager of Ferguson Superheaters, Ltd., 20, 
Kingsway, W.C.2, with whom he had been associated for many 
years. At the inquest the coroner made some strong remarks 
upon the danger of dazzling headlights, which were the cause of 
this fatality. 

Electro-farming.— Papers on this most important subject 


will be read as follows :— November 24, at the South Wales: 


Institute of Engineers’ Exhibition, Cardiff. '' Electro-farming, 
or the Applications of Electricity to Agriculture " (illustrated 
by lantern slides and cinematograph films), by R. Borlase 
Matthews, M.I.E.E., etc. ; and on November 25, at the Bedford 
Park Club, London, W.4,a lecture, ‘‘ How Electricity Helps the 
Farmer ” (illustrated by lantern slides), by Н. A. Carney. 

Leeds.—At a meeting of the Yorkshire branch of the Associa- 
tion of Mining Electrical Engineers at Leeds on Saturday, Mr. J. 
H. Williams (Barnsley) presiding, a paper on '' Automatic 
Earthing Protection " was read by Mr. A. W. Williams, of 
Nottingham. Aninteresting discussion followed. The chairman 
handed to Mr. F. Mawson (Wakefield) the Association’s prize of 
£5 5s. for a paper on '' Graphical Methods of Solving Engineering 
Difficulties.” 

Radio Trade Troubles.— At a meeting of the Trade Section of 
the Radio Association, held at the Hotel Cecil on Monday, 
with Mr. H. Low in the chair, it was decided to join forces with 
the members of the. Allied Wireless Traders Manufacturers’ 
Association. A committee of fifteen, with power to add to their 
number, was selected forthwith and instructed to give immediate 
consideration to the very important question of the working 
arrangements with the Broadcasting Company (stillin course of 
formation) and the Postmaster-General. Much indignation was 
expressed at the manner in which matters were being decided 
upon over their heads, so to speak, and the overbearing way in 
which terms were being dictated. More is certain to be heard 
of this in the near future. 

Service Notes.—Major К. W. E. Edgcumbe, T.D., M.I.C.E., 
late of the London Electrical Engineers, has been appointed 
Licut.-Col. of the new 11th Batt. A.A. Corps of Royal Engineers, 
from the 6th ult. Lieut.-Col. Edgcumbe was long associated 
with the London Electrical Engineers before the Great War. 
He was promoted to field rank the month before the war broke 
out and served in that rank and as a temporary lieut.-col. А 
number of subalterns who served with various electrical units, 
electric light comparies, etc., in the war, have been appointed 
in the same rank to the Territorial Reserve of Officers. Amongst 
volunteer ratings called upon for instruction are some 50 petty 
officers to be trained as submarine detectors in the use of the 
very delicate apparatus employed therein; also for instruction 
in wireless telegraphy. Warrant Electrician F. R. Darley has 
been posted to the battleship “ Emperor of India," on re- 
commissioning from the 21st inst. 


ШИЕ ПЕРИКЕ 


MARRYAT & PLACE, 
28, HATTON GARDEN. 
LONDON, Жеш) 


Meetings.—The I.E.E. will meet on Thursday, 3oth inst.- 
at 6 p.m. Paper: “ Domestic Load Building; a few Sugges, 
tions upon Propaganda Work." by W. A, Gillott, Assoc. Mem. 


China.— The Tung Lee Electric Light Co., Ltd., in Chekiang 
applied for licences of trade to the Ministry of Communications, 
and the request has been granted. 

Broadcasting in Birmingham.— The British Boradcasting 
Co. has decided to erect the temporary Broadcasting station for 
the Birmingham area at the Witton Works of the General 
Electric Co., Ltd., Birmingham. 


East of Scotland Electricity — District. —The Electricity 
Commissioners hereby give notice that they will hold a local 
inquiry in the City Chambers, Edinburgh, on Tuesday, December, 
I2, at 10.30 a.m. and following days, with reference to the area 
to be included in this proposed district. 


Portrush.— There were thirty-four candidates for the position 
of manager of the electric installation in succession to Mr. 
Grosse, who had resigned. At the Council meeting last week 
seven applicants were chosen, and the final selection will take 
place this week. The names are—Messrs. Allen, Graham, 
Bradshaw, Wilson, Owen, Pearson and Elliott. 


Lectures. —On December т, a lecture will be given by Mr. R. 
Borlase Matthews, at the Hertfordshire Institute of Agriculture 
Oaklands, St. Albans, at 6.30 p.m. on '' The Use of Electricity 
on the Farm." A lecture on “‘ Standardisation of Repairs in 
Relation to Industrial Economy " will be given by Mr. Richard 
Twelvetrees, at 8 p.m., Tuesday, December 12, at the Great Hall, 
London School of Economics, Houghton Street, Aldwych. 
All interested are invited to attend and take part in discussion 
afterwards. A joint lecture, entitled ‘‘ Where the Electrical 
Contractor and the Resident Engineer fail respectively when 
dealing with Electrical Plant," will be given by Capt. 4. F. 
Penn and Mr. T. Н. Windibank, at St. Bride's Institute, E.C.4, 
on Tuesday, the 28th inst. It will be held under the joint 
auspices of the N.A.S.E. and the Assoc. of Engineers-in-Charge. 
and Mr. W. E. Highfield, M.I.E.E., will take the chair at 7 p.m. 


Works’ Visit—Members of the Birmingham and District 
Electric Club paid a visit to the Witton Works of the G.E.C., 
Ltd., on Friday, November то. They were much impressed 
with the resources of the works and were particularly interested 
in the development and research laboratories, as well as in the 
new 22,000 k.v.a. set under construction for the Birmingham 
Corporation. After the visit the usual monthly meeting was 
held, when there was an animated discussion upon the paper 
read at the previous meeting by Мг. F. R. Unwin, A.M.LE.E., 
on *Alternating Current Apparatus." The discussion centred 
largely on the “ mystic quest " of unity power factor. 

Automatic Wireless Transmission at S8ea.— Recently the 
“ Majestic " cleared its Marconigrams to the Chatham (Mass. 
wireless station with high speed automatic transmitting ap- 
paratus. Hitherto only hand transmission has been used hv 
wireless operators at sea, but the amount of traffic has recently 
grown so enormously on the '' Majestic " that it has been founu 
necessary to introduce automatic working. The '' Majestic " 
is the first liner to be fitted in this way, and if the Marconi 
traffic on other transatlantic liners increases to a similar extent. 
it is probable that they will also be fitted with automatic trans- 
mitters. The maximum speed of the automatic apparatus us d 
is 240 words per minute. 

Engineering Exhibition, Cardiff.— During this week Cardif 
has been enjoying a remarkably successful engineering exhibiticn 
in the Drill Hall, Dumfries Place, and it is believed that the 
results have proved very satisfactory to the numerous firms 
who gave it their support. It was held under the auspices of 
the South Wales Institute of Engineers, and there was such а 
run on the space that every part of the hall was taken up. 
A conference of members took place during the week, and 
interesting lectures were given by Mr. E. Ogden (Wireless 
Telephony), Mr. W. M. Selvey (Power Plant Testing), and Mr. 
R. Borlase Mathews (Electro-Farming), whi'e to-night (Fridav'. 
there is to be a reception by Mr. David E. Roberts, the President 
of the Institute, followed by a conversazione and dance as well 
as a display of interesting films in the lecture theatre. Among 
the exhibitors are the Babcock & Wilcox Co.: Bruce Peebles: 
С. E. Co.; Ferguson, Pailin, Ltd.; Ferranti, Ltd.: George 
ЕШ оп; Evershed & Vignoles, Ltd.; Relay Automatic Tek- 
phone Co., Ltd.; Mather & Platt, Ltd., etc., etc. Much 
credit is due to Mr. C. T. Allan, the assistant manager of the South 
Wales E.P.D. Co., Ltd., who was one of the moving spirits on 
the organising sub-committee of the exhibition for the capital 


. way in which the whole affair was managed. 


DicrMpra I, 1922 ELECTRICITY. | PETERE 63 


(iii.) To prolong the magnetisation of electromagnets, | (b) Through each compensation circuit, a current of 
when a break occurs in the circuit, by discharging | strength 1, from its own battery. 
through the coils, as is the case with B side local | (c) Through le circuit, no current, because the cur- 
sounder circuit in quadruplex circuits. | rent from the up-battery is neutralised by that 
Q. 8.—Give a diagram of a two-stations double  . from the down-battery. 
current duplex without simplex and duplex switches, ' It should, perhaps, be noted that the net current 
| | through the down-relay is of strength 
1 through the U to D coil, and that 
through the up-relay is from D to U, 
and also of strength 1. In practice 
this watt of current is of the order 
of 15 milliamperes, the down-relay 
accordingly marks and the up-relav 
spaces. 


»— — = P Al 


О. 9.—Give a diagram of a three- 
stations double current simplex, with 
the intermediate station worked on 
the common battery system, and 
show the path of the current when 
one terminal station is sending. 


LINE 


— — — — — > 


A.—Fig. 4 shows a .three-stations 
double current simplex circuit on 
which the intermediate station 15 
worked from a universal battery. 
The resistances of the up and down 
lines from the intermediate station 
must be made approximately equal: 

7 by the introducticn of a suitable re- 
е sistance A іп the tine of least re- 
| sistance. In the figure the line to 
|o the up-station is assun.ed to have the smaller resistance, 
and show by means of arrows s the paths of the current ! and the resistance A is inserted as shown so as to be in 
when the up-station' s key :5 depressed, and the down- | circuit only when the intermediate station is sending. 
station's key is ир. State the relative values of the | The up-station is shown 2s sending a marking cur- 
currents in (а) each battery, (b) each 
compensation circuit, (c) the line circuit. 

4.—Fig. 3 shows the skeleton diagram 
of a double current duplex circuit, with 
the simplex and duplex switches and the 
local circuits of the relays omitted. 

The D.C. key at the up-station is re- 
presented depressed (i.e., sending a 
marking current), whilst that at the 
down-station is shown in its normal posi- 
tion (i.e., sending a spacing current). 

The full arrows indicate the path of the 
current from the up-station battery, the Т 
relative strength of the current in different - 
parts of the circuit being represented 
by the number of feathers on the tails of the arrows. 
Similiarly the dotted arrows indicate the path of the 
current from the down-station battery, relative. strengths 
being denoted as before. The current from the up- 
battery divides equally between the line and compensa- 
tion circuits at the up-galvanometer, whilst that from 
the down-batterv divides similarly at the down-ielay. 

The two batteries are indicated as producing current 


>= — — — — > 


Fic. 3. 


SC. 
CAWANOMETER 


>C, 
GALVAMOMETER 


у? STATION. 


as though each acted alone; by the Principle of Super- INTERMEDIATE 
Position of Currents the net current through any part | 7 STATION 
of the circuit is equal to the algebraical sum of the e Dc 


currents due to each battery acting as though it alone 
existed, hence the following are the relative values 
of the currents in the various parts of the system :— 
(a) Through each battery a current of strength 1 (say), 
being the difference between its own current and | 
that from the distant Фа егу. € 


lic. 4. 
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rent, the key switches at the other stations being at 
"receive." The path of the current is shown by the 
arrows and is as follows :— | 

Commencing from the positive pole of the up-station 
battery, the current flows yia up-key and single cur- 
rent galvanometer to the line, through up-side galvano- 
meter at the intermediate station, relay 2 (from (4) 
to D and, therefore, marking) to middle back terminal 
of D.C. key, through key and down-side galvanometer 
to line. Through relay 3 (from (UL) to D and, there- 
fore, marking) at the down-station, and via D.C. key 
and down-station galvanometer to earth. In at the 
earth at the up-station and via D.C. key to the nega- 
tive pole of the up-station battery, thus completing the 
circuit. 

The current required is from 10 to r5 milhamperts, 
with relay coils in series. 

(To be continued.) 


SUNSHINE AND SHADOWS IN TELEPHONE 
WORK. 


This is the title of an interesting and amusing 
article by Mr. Weil Clay in a recent issue of 
our coatemporary Telephony, of Chicago, and in 
it he deals with the daily routine work of the 
linesman in country districts who goes about 
over the rural telephones and inspects each station 
closely. In so doing he frequently discovers things 
which are happening that most ,of us would not 
suspect. Гог instance, he often finds evidences which 
point strongly in opposition to the testimony volun- 
teered by the subscriber who says “we never go to the 
telephone to rubber like some of 'em, and never take 
down the receiver unless it’s our ring." 

To "rubber" is the American expression for 
"listening in" on a party line, and it is looked on over 
there as being just as legitimate as reading the head- 
lines of the paper over the shoulder of the man in the 
seat ahead of you in the train. Jt doesn't hurt any- 
one, and gives pleasure to many who may not be so 
fontunate as to have intimate friends who have time 
to talk with them over the telephone. 

The result is that, after an inspector has spent the 
summer months in going from one rural station to 
another replacing batteries, tightening loose screws, 
oiling generator bearings, inspecting lightning 
arresters, replacing the receiver cords, listening to 
stock alibis for the thousandth time on this subject and 
that, he gets to be rather sceptical about the truth of 
some of the statements he hears so often repeated. 

This is neatly expressed in the three following 
verses, which were accompanied by a humorous sketch 
which space does not permit us to reproduce : — 


He didn’t lean to literature, to science or to art, 

In the doings of the neighbourhood he took no active 
part ; 

Content to be a toiler, without a word to say, 

Labouring in his fertile ficlds alone from day to day. 

He never saw a movie, women gave him no delight, 

His only recreation is to sit at home at right, 

Wien the evening chores were over and the stars 
began to shine, 

Unhooking his receiver and rubbering on the line. 
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He would smoke his pipe and listen, the receiver at his 
ear, | | | 

No prying eyes to watch him, of discovery he'd no 
fear. 

As the firelight would flicker and dance upon the walls 

He got many a spicy ear fuH as they made their 
evening calls. 

He got the daily scandals and the market price of hay, 

He missed none of the love feast of John and Ida May 

As they did a little courtin’; how his old eyes used to 
shine, Е 

Though his ear it burned a trifle from the heat upon 
the line. 


He rarcly called up Central, though he knew each 
pleasant voice, 

How each one ’tended to her business and the fellow 
of her choice. 

He knew each married woman and each friend that 
she would call ; 

Told them Ьу their voices, for he knew them one and 
all. 

Not one of all the neighbours suspictoned in the least 

That they had a patient listener at each conversation 
feast ; 

But at last a day of reckoning for this old man was 
near | 

When the lineman checked his records, “ Batteries 
changed four times a year." 


SCHOLARSHIPS IN ENGINEERING. 


The Council of the B. E. A.M.A. have, on the recom- 
mendation of their Education Committee, recently 
granted scholarships in Electrical Engineering (Steam 
Turbo-Generators) for the 1922-23 college session, each 
tenable for one year and each carrying a maintenance 
allowance of £100 and the payment of college fees, 
fo 

Leonard Hulford Loder Badham, Richard Суг 
Matthews and Rowland Wright. Tenable at the City 
and Guilds (Engineering) College, South Kensington. 

William Freeman Evans. Tenable at Manchester 
College of Technology. 


Also in Mechanical Engineering (Steam Turbines) to :— 

William Stanley Bowers. Tenable at Finsbury 
Technical College. | 

Arthur Reginald Bridge-Smith. 
University, Birmingham. 

Isaac Herdman Hedley. Tenable at Armstrong 
College, University of Durham. 

James William Davison, Hubert Christopher Lack, 
Frederick David Roberts and Morris Lord Yates. 
Tenable at Manchester College of Technology. 


Tenable at The 


Lantern Slides.— Messrs. Brook, Hirst & Co., Ltd., electrical 
switchgear manufacturers, of Northgate Electrical Works, 
Chester, have now a comparatively complete collection of 
lantern slides illustrating their '' Safety First’? Motor Starting 
Panels. The slides cover the ground very thoroughly, and they 
will be very pleased to lend to any intending lecturers the whole 
or any part of this collection, together with appropriate explana- 
tory notes. They are constantly adding to the slides, and, 
wherever possible, would be pleased to make additions to suit the 
needs of individual lecturerg. 


Wireless in the Belgian Congo.—There are 16 wireless stations 
in the Congo, and, although the contract of 1911 provided fura 
minimum of 700,000 words per annum only, the total trans- 
mitted in 1921 was over 4,000,000, 
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WESTON 
Portable А.С. 


Instruments. 


lodel 155 Instruments are very compact and light, and have 
xcellent scales. The cases are of wood, neatly finished and 
ust-proof. 


MODEL 155 
== 
VOLTMETER. 


hey have no discernible working error, the indications being 
е same whether left in circuit for a second or permanently, 


nd they are perfectly dead beat. 


heir accuracy, which is‘ guaranteed to half per cent., is un- 
праігеа by changes of temperature and they may be used on 
ny commercial frequency without error. 


hey are also suitable for direct current, and the ammeters 
lay be safely connected in circuits of pressures up to 2,300 


olts and are made in ranges up to 500 amperes. MODEL 
| : 15 
ull particulars of these instruments will be sent on request. AMM Er 


ESTON ELECTRICAL INSTRUMENT Co., Ltd., 
Audrey House, Ely Place, Holborn, London, E.C.1. 


«phone: Telegrams : 
от 2029 ** Pivoted, Smith, London." 


NO FIRST CHARGE 


Domesti: Lighting Batteries can be supplied from stock, filled and 
FULLY CHARGED, ready for immediate service іп the underment!oned 
types and capacities : 


Capacity in amp. hcurs when 
discharging in 10 kours. 


Type cf Cel. 


Domestic Lighting Cell in 
Glass Box, fully charged. 


NPA | ANAU | NPN 


Where transport or other considerations make it impossible to supply fully ctarged celis, the plates can gererally be supplied 
ina partly charged condition, so that they require only a very short first charge (approximately fifteen hcurs) after erection. 
When desired, this first charge may be made in two runs of seven to eight hours each. 


MEE artt, Para t ESTEE ет 


ELECTRICAL STORAGE Exide Batteries 
COMPANY LIMITED: Stand No. 406, 


Motor Show, Olympia. 
Noy. 3-11. 


Head | Office : nam Office : 
CLIFTON JUNCTION, Nr. MANCHESTER. 57, VICTORIA STREET, S.W. 1. 
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HIGH EFFICIENCY 
LONG LIFE 
EASY ТО MAINTAIN 
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ADOPT THE BEST PRACTICE 


BY INSTALLING 


HART BATTERIE 


other makes. 


BELFAST .. .. 41, Chichester Street. 
BIRMINGHAM 174, Corporation Street. 
BRISTOL .. „. 37, Victoria Street. 
GLASGOW .. 107, Wellington Street. 


Hart Batteries have distinct advantages over all 
The superiority of Hart Cells 
is responsible for their extensive use in 

centra] Stations, 
tions and general purposes 
of all kinds 


HART ACCUMULATOR CO., L7^ 


MARSHGATE LANE, STRATFORD. LONDON. E.15. 


BRANCH OFFICES AT— 


MANCHESTER S 
WESTMINSTER ,. 
YORK s 


Private Installa- 
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LOW COST OF UPKEEP 
STEADY LIGHTING 


FREEDOM FROM 
BREAK DOWE. 


4, Victoria Bridge. 
36, Victoria St., S.W.r. 
6, Bridge Street. 


Zcecesr Л 1? 
own Hal 


You have the brain and ability to earn more than 
you do to-day. But you песа that little extra 
Scientific training. This training we give you in 
your own home. Tell us TO-DAY which of the 
subjects mentioned below you are interested іп: 
We will send you at once, POST FREE, a book 
explaining how we can help you, a book which will 
enable you to make the most of your own powers, 


and rise to the top. 


WE TEACH BY POST. 


Aeroplane Engineering 
Aero Engines 
Enora иге 
ireless Telegrap 
Electrical installations 
Electrical Control Gear 
Alternating Current 
Lighting (Electric, баз, etc.) 
Electrie Welding 
Telegraphy, Telepheny 
Powerhouse Operation 
Mechanical Engineering 
Draughtsmanshi 
Workshop P ce 
Machine Tools 
Boiler Makin 
Boiler ins 


ur 


ei il 


Mathematics 

Electric Motor Car ignition 
Starting and Lighting Systems 
Internal Combustion Engines 
Motor Engineering 
Commercial Engincering 
Marine Engineering 

Naval Architecture 

Civil DO neering 

Ship Design 

Survey and Levelling 
Building Construction 
Reinforced Concrete 
Structural Engineering 
Municipal Engineering 
Plumbing and Sanitary 
Heating, Ventilating 


Engineers" Quantities and Estimating 


A Postcard bring 


it ! 


Australian Offices : 


Examinations we Scecialise in: — 
A.M.I.Mech.E. ; A.M.I.E.E. ; A.M. 
Inst. CE. ; A.M.I.A.E. ; Board of Trade 
Marine 2nd Class, First Class, Extra 
First Class City and Guilds Exams.: in 
Telegraphy, Telephony, ctc. 

DON'T FORGET, WRITE NOW and tell 
us which subject you are interested in— 
THIS IS YOUR OPPORTUNITY. We 
help to place you in a Well Paid Job when 
you are Trained. 

THE TECHNOLOGICAL INSTITUTE OP 

GREAT BRITAIN, LTD., 
11, Thanet House, 231-232, Strand, London. 


Barrack Street, Sydnev, N.S.W., Australia. 


| 


THE POCKET | 


| ELECTROSCOPE. 


TON Nae ae К ee ee Te ee See 


Indispensable to 


ENGINEERS & ELECTRICIANS 


SO NTR TENT oc. OT MVC Mtv n 


The Pocket Electroscope designed as a small, convenient 
and rapid Fault Finding Instrument——similar in appear- 
ance to a l'ountain Pen with Pocket Clip. 


The instrument can be used on any pressure from about 
80-700 volts A.C. or D.C. to indicate :— 


1.—The Potential relative to earth in any conductor, terminal or pire 
of apparatus. 


2.—The Potential difference between any two conductors, terminals o 
picces of apparatus. 
Its wide application will be better appreciated by a 
careful study of the booklet sent free on application. 


Write (Electric Dept.), 


DRAKE & GORHAM 
(WHOLESALE), LTD, 


67, Long Acre. W.C.2. 


Manchester, Glasgow, Bristol, Belfast апа Liverpool 
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TO OUR READERS. 


ELECTRICITY is published every Friday, and, if ordered, is on sale at 
the principal Railway Station Bookstalls and Newsagents on that day. 


it has a large sale throughout the United Kingdom, as well as in 
the British Golo es and Abroad. 


Questions to which an answer is required must be accompanied by & 
lid. stamp for reply. When considered of sufficient interest, the answer 
will probably appear in the paper. 


New advertisements for the displayed columns and alterations to 
existing ones must reach the publishing office not later than the first 

t Tuesday morning, in order to be in time for the issue of the following 
Frida . This is important. Rate quoted on application. Sub- 
scription : 13s. a year, 6s. 6d. half-year, 3s. 3d. a quarter in advance, 
postage prepaid in the United Kingdom and abroad. 


All remittances payable to the Publishers, S. RENTELL AND Co., 
LTD., 36-39, Maiden Lane, London, W.C. 2. Telephone, No. 2460 
Gerrard. 
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Current Topics. 
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Shopping during the weeks immediately prior to the 


festive season now approaching is invariably a 
: fascinating pursuit for those charged 
| Electrical with the selection of seasonable gifts 
: Christmas for friends and relatives. lts pos- 
| Gifts. sibilities are already realised by 


retail traders throughout the country, 
and Christmas shop window displays are wont to 
j sladden the eye throughout the otherwise gloomy 
| month of December. It has been laid to the charge of 
| the electrical trade by a prominent publicity manager 
4 that they have not up to the present made the most 
‚©. their opportunities at this season by co-operating 
| with the retailer in establishing a thoroughly effective 
| series of window displays of attractive electrical 
‚ goods. Certainly some of the larger stores have 
dressed some of their windows and inside show- 
cases with fittings and electrical devices ordinarily in 
demand, but it needs far greater publicity than this 
_ to secure the desired result, viz., an electrical 
Christmas. 


4s < 


, Electric heating and cooking, domestic electrical 
"appliances, pocket lamps, shaving water heaters, hair 
drvers, traveller's irons, artistic electric table lamps, 
vacuum cleaners, washing machines, and, since broad- 
casting has actually stanted, even wireless receiving 
5615 afford an ample selection, taken at random, from 
which it would be possible to build up an extremely 
attractive display inside any retail business premises, 
or to dress a prominent shop window. It needs a good 
dei more than the suggestion, however, to carry this 
scheme into effect throughout the country. What is 
urgently required is an energetic and co-operative 
cffort on the part of the trade to enlist the interest and 
support of every prominent retailer in the principal 
towns and secure an electrical window display in as 
many of the principal shopping streets as possible. 
It is not only the resultant Christmas sales which must 
be looked to to justify this course, but the movement 
must also be viewed in its true perspective, as a very 
effectrve means of educating the public to modern 
clectrical possibilities. 


For example, a Ohristmas present of an attractive 
electric iron to a lady whose only acquaintance with 
domestic electricity supply is through the switches by 
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which she obtains light when required at once intro- 
duces her to the possibilities and conveniences of elec- 
trically generated heat. Similarly, the introduction of 
an electric vacuum cleaner spells finis for the broom 
and handbrush after the holidays, and is an appro- 
priate introduction to such small power applications as 
dish-washers, sewing machine motors and the hike. А 
modest broadcasting set on the breakfast table on 
Christmas morning at once arouses interest in the new 
pastime, and, if the house be full of guests, probably 
ensures further purchases, and so on. There is 
nothing like taking advantage of the spirit of generosity 
which prevails at Yuletide to further honest electrical 
propaganda, but it must be done now, before it is too 
late. | 


In a recent issue 1 commented on some of the risks 
attendant upon the new pastime of listening-in to 
broadcast concerts, news, speeches, 
etc., and detailed some of the pre- 
cautions it would be necessary or, 
at all events, desirable for owners of 
broadcasting sets to take in order to guard against 
such risks. It is therefore interesting to remark that 
insurance companies, or some of them at all events, 
have not lost sight of. this new need for adequate 
cover. I have before me a "wireless" proposal, 
issued by the Liverpool Marine and General Insurance 
Company, Ltd., which certainly appears tio protect the 
broadcaster against all the ills to which he may prove 
heir, and for quite a moderate premium, too. Not 
only ts loss of or damage to the apparatus provided for, 
but destruction of the aerial, and any consequential 
third-party damage up to оо is also covered. No 
prudent owner of a broadcasting set should neglect to 
provide himself with one of these policies. 


Broadcasting 
Risks. 


In one of the many challenges thrown out to candi- 
dates prior to the recent General Election, one of the 
strongest appeals was that made bv 


A Self- the British Empire Producers’ 
. Supporting — Organisation, ап absolutely non- 
Empire. party association of producers, both 


primary and secondary, throughout 
the Empire, and of individual members interested in 
Empire industry and trade. Briefly, its programme 
is the securing of preferential markets for British 
Empire products within the Empire, which shall have 
first call upon the produce of its colonies and posses- 
sions. Furthermore, its aim is to foster British 
interest in those industries which are growing up in 
British possessions far removed from the homeland, 
and the exclusion, as far as is practicable, of com- 
peting foreign interests. It also endeavours to in- 
fluence and encourage emigration of both trained and 
untrained labour to suitable lands within the Empire. 
Briefly, its present activities are aptly summarised in 
the concluding passage of a circular letter which was 
addressed to all candidates: '' The decisions of the 
Parliament now being elected, upon matters of Empire 
development, will probably determine whether iie 
British Empire is in the future to be a great, growinz, 
healthy, and prosperous organism, or the mere senti- 
mental expression of an entity which has no economic 
and, therefore, no practical political significance.” 
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A case of some little interest to suffering tramway 
passengers was decided at Nottingham the cther dav, 
when a bench of magistrates decided 
that, if a passenger boards a triun- 
car and, finding it crowded, alights 
at the next stopping place, he is not 
beund to pay his fare. — In theory, I suppose, the 
tramway authority which would seek to extort a fare 
under such circumstances would argue that, since the 
public are fools enough to submit to overcrowding 
and board cars which are already full to overflowing, 
they should be made to pay for their folly. This, 
however, is opposed to the view of the Nottingham 
Bench, and I hope the moral will be taken to heart 
by those tramway administrations which still permit 
and encourage overcrowding on their cars. Among 
tramway undertakings, that of the London County 
Council is probably the best-conducted, so far as public 
convenience and comfort are concerned, for no such 
claim for payment ts made in similar circumstanccs 
to these above detailed. 


' Tramcar 
Comfort. 


— ——— 


Moreover, on its Scuth London routes, Ше L.C.C. 
has just introduced more big tramcars with covered 
teps. This, it is hoped, will not only provide morc 
covered seats, but appreciably speed up the service, 
since certain of the trailers will thus be dispensed with. 
lf tramway undertakings are to continue in existence 
they must study the public health and well-being. 
The argument that overcrowding is the only means of 
mpking them pay their way is an untenable one. 
which, if founded on fact, is a  sufhcient 
justification for abolition of tramways as a means 
of passenger transport. The men or women who 
travel by train are entitled to a scat, and, unless 
they can be assured this reasonable degree of comfort, 
it is up to the public to agitate until they get it, or, 
failing this, adopt an alternative method of travel. 


The Illuminating Engineering Society opened its 
session on November 14 with the usual reports of 
progress and exhibits of novelties. 
As on similar occasions in the past 
there were a number of interesting 
events to record, notably the issue of 
the third report of the Home Office Committee on 
Factory Lighting. The work of this committee cer- 
tainly deserves to be widely known, and I was glad to 
observe that arrangements for papers before various 
societies and trade associations, explaining its aims 
more fullv, are in prospect. Mr. Gaster also mentioned 
that it was hoped to extend the activities of the Society 
in the near future, and 1 trust that, after its record 
of useful work, extending’ over nearly fourteen years, 
it will receive the support for which it is appealing. 


Illuminating 
Engineering. 


The variety of exhibits was sufficient to show that, 
although there have been no recent spectacular 
advances, there is much steady progress in the lighting 
held. The enterprising step of devoting the first 
evening of the session to miscellaneous novelties of 
this nature is proving an attractive feature, and well 
illustrates the variety of subjects with which the Society 
deals. The meeting was also noteworthy as being the 
-first held in the hall of the Royal Society of Arts since 
the scheme of redecoration was put in hand. I take this 
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opportunity of extending my good wishes to thi 
Society for prosperity апа a career of continued useful- 
ness in the historic building which has now become 
its own. 


vd 


Iuninating engineering is continually making ne: 
connections and forming new alles. 1t has in tii 
been brought before the notice o 
medical men, railway engineers, «tree 
lighting authoritics, managers oi 
factories and others. On November 20, when a paper 
on "Iluminating Engineering in relation te the 
Architects " was read by Mr. L. M. Tye, it wa: 
brought to the notice of ihe architecturai professio. 
It has long been recognised that architects, in whos 
hands the lighting of so many important buildings 
largely rests, could de a great deal to premote the 
claims of good illumination. Their profession in- 
volves special study of the access of daylight inv 
buildings. But for some reason the importance с! 
adequate artificial illumination--in this ave cf ede- 
tricity almost as important as natural lighting—ha- 
hardly been sufficiently. realised. 


“ Better Light." 


There are some distinguished architects who impress 
their personality on the artificial lighting of the build 
ings they design, but there are others who still neglect 
illuminating engineering—once the " Cinderella amone 
sciences," but now coming into its own. Mr. Gaster. 
in opening the discussion of Mr. Tye's paper, sug- 
gested that illumination should be an essential subject 
in courses of study for architects, and I hope that this 
idea will be followed up. The architect could aoub:- 
less learn much from the illuminating engineer, while 
by contributing his traditional appreciation ef beaut 
ful things and by virtue of the great prest-ze which 
the architectural professio? justly enjovs, he is in a 
position to exert a most rowerful influence in favour 
of "better light.” ELEKTRON. 


А NEW KATHODE RAY OSCILLOGRAPH. 


An interesting demonstration was given at the lr- 
stitution of Electrical Engineers, on November 16 last, 
cf a new kathode ray oscillograph, manufactured h 
the Western Electric Company, Limited. 

In these days when very high frequency currents 
play such an important part in electrical developments. 
particularly in the directions of wireless telegraph 
and telephony, the modified kathode rav oscillograph 
will be especially welcomed by all who аге interested 
in work in these directions. As the instrument is à 
modification of the original “Braun ” tube, a briel 
description of this may be of interest and will serve 
to. show the advantages of the new oscillograph by the 
Western Electric Co., Ltd. | | 

The original oscillograph, invented by Duddell, and 
the Irwin hot-wire oscillograph аге suitable only for 
comparatively low frequency circuits. With the hig? 
frequencies, at all events those that are used in radii 
circuits, an oscillograph of either of the zbove {уре 
would be useless. | 

I he Braun kathode ray oscillograph was the 
first instrument which was used suitably for measure- 
ments of circuit conditions, etc., in which very high 
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Írequency currents were flowing. The operation of 
the instrument depends for its working on the deflec- 
tion, either. magnetically or clectro-statically, of a 
stream of electrons in an exhausted tube, the move- 
ment or deflection of the stream being made visible 
bv observing it on a fluorescent screen inside the tube. 
The electron stream having practically no mass and 
no inertia, shows the effect of minute forces at very 
high frequencies. In the Braun tube, the electron 
stream was produced by a very high potential, say, 
of about 30,000 volts being applied between two elec- 
trodes suitably spaced and erranged in the tube, the 
negative electrode or kathode throwing off a stream 
of electrons which coull be reduced to a fine stream 
bv means of diaphragms with very small holes, or bv 
magnetic means. ^ The beam shows up as a green 
spot at the points where it falls оп the fluorescent 
screen, When it is desired to deflect the beam electro- 
statically, parallel metal plates between which the beam 
passes may be used, or if it 15 desired to deflect the 
electron stream magnetically, two small coils may be 
used, one on either side of the tube, and the magnetic 
held of these coils used to cause the deflection of the 
beam. 

In order to get satisfactory working, it is very 
essential that a very high voltage should be applied 
to the electrodes, as unless the spot on the fluorescent 
screen is very bright, or unless it can be very accur- 
ately focussed or concentrated in the manner described, 
It is not easily visible when in rapid motion. The 
most satisfactory sources of supply of energy for the 
tube appears to be a battery of dry cells ог accumula- 
tors, but this is naturally a very expensive equip- 
ment, so that any scheme which does not necessitate 
the use of such high voltage makes the arrangement 
much more possible from the user's point of view, 
simplifies its operation, and brings an exceedingly in- 
teresting and useful piece of apparatus down to what 
is practically a commercial testing instrument. 

In the Western Electric Co.'s kathoce rav oscillo- 
sraph the electron stream is produced bv a heated 
oxide coated filament, aud although hot filament 
Kathodes have been suggested previously, they do not 
appear to have been developed sufficiently. The new 
oscillograph is really a modification of the original 
Braun tube, with the great advantage that it сап be 
н at about 300 volts instead of about 30,000 
Volts, 


be more easily deflected. The beam may be passed 
between parallel plates or a pair of coils outside the 
tube as desired. | 

The new and particularly interesting development is 


the oxide-coated filament, which provides the electrons | 
The spot on the fluorescent screen can | 


for the rav. 
be sharply focussed by adjusting the current which. 
heats the filament. The filament is, of course, the 
kathode or the negative electrode. The anode is a 
small metal tube placed immediately in front of the. 
flament. This is raiscd to a positive potential of 300 
volts with respect to the filament by means of a bat-- 
tery. This potential tends to draw over electrons from ` 
the filament, and in consequence they acquire a 
siderable velocity; and, due to the fact that the anode 
IS a tube, many of the electrons pass comple:ely 
through the tube and fall upon the fluorescent screen.. 


CU 


As a result, the electrons in the stream move: 
more slowly and can, therefore, theoretically at least, 


In the experiment shown, the tube was used to 
demonstrate the characteristic curve of a thermionic 
valve, апа although it has many other applications, 
it is in this direction only a great asset. In order to 
carry out these measurements the valve is set ир 25 
an amplifor. A low frequency interrupter 15 connected 
through a transformer to the grid of the valve. The 
potential difference between the grid and lüament is 
applied to one pair of the deflecting plates of the 
oscillograph. The valve anode current i> passed 
through the deflecting coils. The two other deflecting 
plates of the oscillograph are short-circuited togetFer. 
The two deflections— that is, the deflection produced by 
the two deflecting plates and the deflection produced 
bv the two deflecting coils—are arranged to be at r'ght 
angles in the tube, and, as they are proportional 
respectively to the grid voltage and anode current of 
the valve at any instant, the spot on the fluorescent 
screen will trace out the рпа voltage anode current 
characteristic of the valve when the interrupter is 
switched on. The change in characteristic due to 
variations of anode voltage of the valve can be readily 
demonstrated, the curve changing progressively as the 
anode voltage 15 changed. 

The following are. suggested 
oscillograph can be apphed :— 

The examination of wave form of generators of all 
kinds; 

The accurate comparison of two frequencies ; 

The investigation of iron hysteresis ; 

The investigation of the extent of modulation in 
redo telephony; and | 

The measurement of nerve reactions. 

To summarise briefly the advantages of this new 
form of oscillograph :— 

(1) There 1з no appreciable inertia in the rav, and to 
the minute mass of the electrons; the tube can be used 
up to the highest radio frequencies without intro- 
ducing appreciable distortion. 

(2) The tube will operate satisfactorily on a suitable 
3oo:volt D.C. supply. 

(3) The spot on the fluorescent screen can be shanply 
focussed by a simple adjustment of the filament heating 
current. 

(4) The absence of mechanical moving parts; the 
simplicity of control and connections. 

(5) Its cost should be low when compared with any 
form of electro-dynamic oscillograph. | 


uses to which the 


Enterprise.— The London Electric Firm, Brithton Road, 
Crovdon, were very much in evidence at the Marine and S mall 
Craft Exhibition which has just recently been held at Islington. 
Thev showed a variety of searchlights suitable for small boats, 
including 9 in. and ro in. electric projectors, which were 
shown burning ; and also similar outfits with acetylene generators 
for vessels which have no electric installation. A pilot-house 
projector was also exhibited which has the special feature 
of a single control lever for the tilting and slewing motions by 
mcans of a single rod which projects through the roof of the 
cabin, so that the man at the wheel can also operate the beam 
of light with the utmost ease and certaintv. Further, they were 
showing D.C. motors; and their allied firm, the Electric Heat- 
ing Co., of 6a, George Street, Crovdon, exhibited electric irons, 
kettles, soldering-iron heaters, and other heating apparatus. 


Moree (N.S.W.)..—The question of the purchase by the Munici- 
pal Council of the electric light and power supply of the town 
has been in discussion recently, it being said that by so doing 
much expense can be saved to the municipality, 
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RECENT PROGRESS IN ILLUMINATING 
ENGINEERING. 


Mr. L. Gaster, in his address at the opening meeting 
of the Illuminating Engineering Society on November 
14, remarked that it was usual at the first gathering 
of the session to give some account of progress 
during the vacation. He accordingly presented a brief 
summary of recent developments, which was followed 
by a report read by Mr. J. W. Elliott on behalf of the 
Committee on Progress in Lamps and Lighting 
Appliances. 

Mr. Gaster referred specially to the last report of the 
Home Office Committee on Lighting in Factories and 
Workshops, and to a report on miners’ nystagmus 
issued by a committee under the Medical Research 
Council. Both strongly emphasised the importance of 
good lighting, and have been summarised in 
ELECTRICITY. It may be recalled, however, that the 
chief feature of the Home Office report was the recom- 
mendations (not with a view to legal minima, but as 
indications of g'ood practice) of two grades of illumina- 
tion 3 and 5-ft. candles, respectively desirable for 
“fine” and "very fine" operations. It is hoped to 
arrange .for several papers before leading scientific 
societies and trade associations, making the aims 
of the Committee more widely known. The other 
committee mentioned completely endorsed the view 
that the disease among miners known as “nystagmus " 
15 due mainly to inadequate lighting in mines, and its 
conclusions should give an impetus to the introduction 
of improved types of miners’ lamps. 

It was mentioned that the Society will shortly be 
holding a discussion on street lighting, a subject of 
great interest at the present time, and that a paper 
dealing with vamous aspects of ihumination is to be 
read before the Royal Institute of British Architects on 
November 20. Reference was also made to the 
variety of ‘nteresting papers read at the recent Con- 
vention of the Illuminating Engineering Society in the 
United States, and to the fact that a special Commis- 
sion on [lluminating Engineering has been formed by 
the Central Electro-technical Council in Russia. 

The report subsequently read by Mr. Elliott recalled 
the recent diminution in the prices of lamps, the intro- 
duction of gasfilled lamps of smaller wattage, and the 
development of several new types such as the "day- 
light " lamps and various special projector types useful 
m kinematography, floodlighting, etc. Attention was 
also drawn to the new dust-proof bowls, which seem 
likely to prove useful. 

After the reading of these two reports there were a 
number of interesting exhibits. The proceedings were 
opened by Captain Stroud, who showed a new and 
compact form of illumination photometer due to Mr. 
D. H. Tuck, and a new Holophane fitting, the “ Fitter- 
lite," which is a totally enclosed semi-indirect unit of 
pleasing design. Mr. W. J. Jones exhibited some of 
the new dust-proof bowl fittings referred to above, and 
some typical forms of projector lamps; Mr. W. 
Plummer the new “pillarless " Ceag miner's lamp. The 
demonstration of “blinking " neon lamps by Mr. S. O. 
Pearson was interesting as an example of the produc- 
tion of a flashing effect without any moving make- 


and-break arrangement, the “blinking ” being a pheno- 
menon produced merely by suitable adjustment of the 
electrical D.C. circuit, which included a condenser. А 
new form of inspection kamp for hospitals was shown 
by Mr. Hobson. Capt. W. J. Liberty described the 
lighting at the new Port of London building, illustrat- 
ing his remarks by photographs taken by Mr. J. 5. 
Dow by the aid of the artificial ight only. Mr. E. T. 
Ruthven Murray showed some of the latest develop 
ments in his illuminated signs, and Mr. Elhott exhalited 
some opal bulb gasfilled lamps in Astro intensifiers, 
pointing out the elimination of glare and the wel- 
diffused illumination and freedom from “ streakiness.” 
Finally, there was an exhibit by Mr. Chas. Selz ol 
lamp-shades impregnated by a special process whid. 
protects the silk fabric against dust, renders it sub 
tantially non-inflammable, and also gives better 
diffuston of hight. 

The chairman, after moving a vote of thanks to 
exhibitors, mentioned that the next meeting would be 
held on December 12, when a discussion on Street 
Lighting would be opened by Mr. Haydn T. Harrison. 


A NOVEL LIFTING MAGNET EQUIPMENT. 


An interesting application of the use of electric 
lifting magnets is furnished by an order which has just 
bcen completed by the Wittoa Kramer Electric Tool 
and Hoist Co., Ltd., Birmingham, to the instructions 
of Messrs. Braithwaite and Co., of West Bromwich. 

Our illustration shows one of four similar equipments 
which are being shipped to Bombay for use in unloading 
about 80,000 tons of steel plates, required for a large 
pipe-line which is being erected there. 

The plates are being shipped flat, and will be rolled 
into shape on site. The duty of the magnet is to pick 


up four plates rg ft. by 7 ft. 4 in. by 3 in. thick, or five 
AAI 


plates 15 ft. by 7 It. 4 in. by 2 in. thick, either one it 
a time or in the complete bundle. They will deliver 
the plates either into stock or into the bending machine 
one at a time. In order to accomplish this, the magnet 
are arranged with controllers, so that by varying the 
amount of current supplied to the magnet it 15 possible 
to pick up one plate at a time. For example, starting 
with one plate, it is possible to go to another pile and 
pick up a second, move on to a third pile and pick up 
a third plate, and so on, and to drop them off one a: 
a time alongside each. of the four machines. 
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By W. PERREN Mavcock, M.LE.E. А simply-written and 
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stood information. The diferent kinds of electric motor and By S. C. Влтѕтоме, A.M.I.E.E. A Treatise on Wiring for 
of control gear are described very clearly ; and just sufficient Lighting, Heating, and other Domestic Purposes, and the 
is said atout other matters to convey the requisite ground- Laying Down of Small Private Installations. .. .. 08. net. 
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Questions and Answers by Practical Men. 


RULES. 


QUESTIONS: We invite our readers to send us questions, preferably on technical 
problems that hare arisen in actual practice. Questions which we consider of 
sufficient interest to our readers will either be replied to under '' Answers to Corre- 
spondents " or replies will be invited from our readers. One shilling will be paid 
Jor the question which we select for competitive replies in this column. 

ANSWEBS: A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies , 
im nee will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, i. in his 

inion, the answers received do not possess sufficient merit. Competitors desiring 

raurn of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and tf diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt a 
“ nom de plume," but, both in the case of questions and answers, the competitor's 
real name and address must be sent with the manuscript as a guarantee of good fatth. 
No correspondence will be entered into with regard to successful replies. T'he Editor's 
decision ts final. 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
гії горное who win the first or second prize the most times during the nezt twelve 
months. 


The words '' Questions and Answers" or '' Q" and ** A" should be placed at 
he top left-hand corner of all letters intended for this column. 


QUESTION No. 151. 

Can any reader inform me of an easy method and 
means of calculating the details necessary to design a 
magnetic brake of the sclenoid type, such as is used on 
electric cranes?—" А. А. M." 

QUESTION No. 152. 

Are the following details suflicient to enable me to 
caleulate the draw-bar pull of an electric battery 
tractor :—5 b.h.p., 88 volts, 50 amps., 1,250 r.p.m., 
gear ratio 10—1, road wheel 2 ft. in diameter? If so 
I shall appreciate the effort of any reader who will work 
it out for me.—“ A. A. M." | 
(Replies to Questions Nos. 151 and 152 must be 

received not later than December 16, 1922.) 


ELECTRIC LIGHT WIRING. 


At a meeting of the Informal Section of the I. E. E. 
on the zoth ult., Mr. W. E. Wiarrilow was in the chair, 
when Mr. F. J. Pearce opened a discussion on “ Electric 
Light Wiring.” Mr. Pearce is connected. with a firm 
of contractors in Manchester having large experience 
of the most varied industrial conditions, and he 
divided his paper into two parrs. In the first he 
revicwed the various svstems of wiring that have been 
in practice, and criticised them in detail. Wood 
casing, slip joint, screwed, galvanised and sherardised 
conduits, cab tyre and metal sheathed wires, and the 
several wavs of running them, were all carefully 
examined, in conjunction. with the conditions to be 
provided for. 

In the second he scheduled the atmospheric condi- 
tions met with. Drv, humid, dust-laden, wet, acid- 
laden, fume-laden and viscid. He explained the 
peculiar requirements of installations under these 
conditions. He did not think the light and 
switch fittings provided for the more trying con- 
ditions like acid and fume-laden atmospheres are as 
yet all that is required, and suggested improvements, 
but he gave general approval to a screwed metal- 
sheathed cable with heavy brass fittings. 

The paper was followed by an animated discussion, 
and, as the .mecting. included many practical men, 
several interesting points were brought out, but no 
striking improvements were suggested. 

Mr. F. Peake Sexton thought more provision should 
be made in installations for subsequent additions and 


extensions, and also that the careful avoidance of 
soldered joints in wires too often resulted in wasteful 
running of cable. : 

Mr. A. F. Harmer thought that where conditions did 
not absolutely prohibit it, there was everything to be 
urged for the system of V.I.R. wares run on porcelain 
cleats. 2 

Mr. Р. Rosling asked what experience there was of 
the durability of cab tyre cable, and Mr. Peane 
exhibited some that had been in use ten. years and stil 
appeared in excellent eondition. 

Mr. C. J. Banister, Mr. W. F. Bishop, Mr. J. R. 
Bedford, Mr. P. D. Dale, Mr. P. Dunsheath, Mr. W. 
Fanghanel, Mr. E. H. Freeman, Mr. A. С. Halling, 
Mr. L. M. Jockel, Mr. F. E. Philhps, Mr. W. E. 
Rogers, Mr. F. A. Sclater, Mr. A. T. Smee, Mr. 
G. J. D. Scott, Mr. E. J. Turle, Mr. C. T. Walrond, 
Mr. W. E. Warrilow and Mr. W. L. Wieford also 
spoke, and Mr. Pearce, in his reply, said he was 
unable to devise a scheme that completely overcame 
the difhculties of cold-storage rooms, also that соо- 
densation in conduits was not met with anything like 
as often as is supposed. 


А VISIT TO THE FIRST PUBLIC RELAY 
AUTOMATIC TELEPHONE EXCHANGE. 


(Continued from page 633.) 

It is the usual practice for a manual board to к 
located near the automatic board in order that con- 
nection can be made-by means of junction and trunk 
lines with the public telephone system of the countn. 
In the case of Fleetwood, however, there is no manual 
board locally, and junctions (two-wire) run direct from 
the automatic board to Blackpool Central manual 
board, which is nine miles away. When a Fleetwod 
subscriber makes a call for Trunks ог any exchange 
other than Fleetwood, he dials “о,” and in so doing 
gets automatically connected to an idle junction w 
Blackpool where his call is handled manually; the 
Fleetwood subscriber, however, gives a clearing signi! 
t, the Blackpool operator immediately he hangs up 
his receiver. Similarly for “* Enquiries," the su 
scriber dials “©”! and is also automatically connected 
to Blackpool. | 

In a like manner calls in the reverse direction ar 
completed by the operators on the manual board it 
Blackpool Central dialling over two-wire junctions t 
Fleetwood. In this case also the Fleetwood subscribe 
lights a clearing lamp in front of the Blackpool operato 
when he replaces his receiver on the hook. If the Fle’ 
wood subscriber is engaged when dialled bv Blackp!. 
the operator gets the busy-back tone and the clearinz 
lamp flashes intermittently. If it is a trunk call, 1% 
operator can, over a special junction, obtain co 
nection with the engaged subscriber and offer the 
trunk call. The operators at Clevelevs, апае 
exchange in the same area, also obtain Fleetwood cal 
direct by dialling the required number, 

It can easily be understood that the entire elimina- 
tion of the operator at the Automatic Exchange opens 
up avenues for affecting economies in the direction œ 
operators' wages, accommodation and supervision. 

The whole of the apparatus, including the main 
frame, intermediate distributing frame, power plant 
and relay racks are accommodated on one floor (25 
shown in the floor plan). The exchange is planned 
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FLEETWOOD AUTOMATIC TELEPHONE EXCHANGE, 
View showing Motor Generator, Main Distributing Frame, Trunk Offering Bay, Intermediate Distributing 
Frame, Meter Rack (Rack No. т in the background). 


for an ultimate of 920 lines with 40 junctions out- Although the basis of the design of this relay was 
going to, and 40 junctions incoming from, Blackpool | a well-known telephone type that has stood the test 
and other exchanges, and occupies a floor space as | of practice for very many years, the engineers of the 


follows ;— company, benefiting by an extensive experience of 
Sq. ft. Central Battery Manual Exchanges, set out to modify 
Relay racks, trunk offering, subscribers' the design and manufacture a relay that should rarely 
meters, MF and IDF - ue EAR require adjusting after it leaves the factory and that 
Power plant and test desk ... "e would continue functioning with a minimum of atten- 
Batteries ie m 140 tion in order that maintenance costs should be reduced 

— to the lowest possible figure. 

Total .. 875 (To be continued.) 
It will be noted that the whole of the switching od 

operations are performed by simple relays which are Queenstown, Ireland.— The Queenstown Electric Lighting 


asse from Рр and Power Station was broken into some time about midnight 
of ae Wen pan. es i d ud. on Wednesday or in the early hours of Thursday last week, 
thre f el х t P Ser EARS, hi and the plant has been completely put out of action. 

e or five relays are mounted.on a common yoke; Tid 5 1 1 i 
also any component of the relay such as a set of Tenders Invited.—The New Zealand post and telegraph 


; : k ; department, at Wellington, invite tenders for 2,000 galvanised 
springs can be readily removed without disturbing the | iron earthrods. Full details, and forms of tender, may be seen 


remainder of the relay. at the office of the D.O.T., Room 47, 35, Old Queen Street, S.W.1. 


648 


Various Items. 


Preston.— The Electricity Commissioners have form lly 
sarictioned the borrowing of {250,000 on account of plant for 
the new power station.—The Electricity Committee recommend 
that Mr. J. F. Simpson, tramways manager and clectrical 
engineer, devote the whole of his time to the work of Borough 
electrical engineer at a salary of /600 a year, with bonus. А 
tramways manager will thus be required. 


Electro-Farming.—Now that electro-farming is proving 
such an interesting topic throughout the countty, we would 
direct the attention of our readers to the book '' Growing Crops 
and Plants by Electricity,” by Dudgeon, which is published 
from this office, price 1s. 8d. post free. It gives much information 
about the direct application of electricity in connection with 
the development of crops, and is well worth careful perusal. 


LE.E.—Arrangements have been made for the members 
of the Institution to dine together at the Engineers’ Club, 
Coventry Street, W., after the ordinary meeting, to be held 
on the 7th inst. The charge per cover will be 5s. 6d. Members 
wishing to be present at the dinner are requested to send thcir 
names to the Secretary in advance, either in writing or by 
telephone. | 


Change of Address—Repair Works and Showrooms.—Owing 
to expiry of lease the Consolidated Pneumatic Tool Co., Ltd., 
have removed their Pneumatic and Electric Repair Shops 
and Showrooms from 73-75 and 79-80, Petty France Strect, 
Westminster, to more covenient premises, and in future their 
Repair Works and Showrooms will be at 23a, Bramber Road, 
West Kensington, W.14, where all goods. and machines 
returned for repair should be sent. There will be no change in 
the Head Office address. 


Queensland.— The general manager of th? Balmoral Electric 
Light Board has recently proposed a scheme for the formation 
of an amended electric light board for the administration of an 
electric supply undertaking comprised of local authorities that 
are already constituted as electric light authorities and others 
contemplating becoming constituted as such. The scheme 
provides for the joint control by the intercsted authorities and 
ought to result in efficient and economical operation. It has 
been decided to interview the Minister of Works at Brisbane in 
order to ascertain his attitude towards the proposal. 


Sydney, N.S.W.—The accountants appointed by the Lord 
Mayor of Sydney to investigate the administration of the City 
Council Electricity Department have reported that what is most 
needed to make the department a commercial success is a com- 
petent business manager, to deal with everything appertaining 
to the sale of current. The rcport then goes on to criticise the 
present defects in the undertaking and states the qualifications 
which should be possessed by the proposed new business manager. 
The appointment of a business manager is strongly opposed 
by Mr. Forbes Mackay, the present city electrical engineer, who 
states what in his opinion should be done in order to improve 
matters, and it will be interesting to watch the result of this 
dispute. | 


Meetings.—The I.E.E. will meet in the Lecture Theatre of 
the Institution on Thursday, 7th inst., at 6 p.m.  " The 
Possibilities of Transmission by Underground Cables at 
100,000 /150,000 Volts." By A. M. Taylor, Member. The 
Junior Inst. of 'Engineers will meet at 39, Victoria Street, 
Westminster, S.W.1, to-day at 7.30 p.m. Lecturette : 
“ Machines Used in Magnetic Separation," by Н. G Brown: 
Also on Friday, 8th inst,, at 7.30 p.m. Lecturette: — '" The 
Michell Thrust Bearing," by J. Ward, B.Sc.——On Tuesday, 
12th inst., at The Royal United Service Inst., Whitehall, at 
7.30 p.m. Presidential address by Capt. Н. Riall Sankey, С.В., 
“The Utility of Theory to the Practical Man."— —And on 


Friday, 15th inst, at 39, Victoria Street, at 7.30 p.m 
Lecturette: “Notes on Printing Machinery" by W. T 
Marchmont. The Council of the Institution of Heating and 


Ventilating Engineers have arranged for some very interesting 
papers and discussions during the present session. From an 
electrical point of view the paper on '' Automatic Temperature 
Control,” by Mr. B. К. Wingfield, M.I.E.E., to be read on 
January r2 next, should appeal to our readers generally, and 
. there is also a paper '' Gas as a Fuel," by Mr. J. G. Clark, to be 
read on March 9. — Evident!y there is here an opportunity for 
the Council of the E.D.A. to see ifitis not possible to push 
forward the interests of electricity as a heating agerit. ) 
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Launceston (Tasmania).—The City Council has now taken 
of power from the Hydro-Electric Department, 
which obtains it from the plant recently installed at the Great 
Lakes in the centre of the island. 


E.D.A.— The fourth E.D.A. Salesmanship Conference for the 
present session will be held at Caxton Hall, We stminster, to-day, 
Friday, Dec.1, at7.30 p.m. Mr. Wallace Atty pod will ccntinue 
his lectures on :—‘‘ The Theory and Practice of Salesmanship 
in Relaticn to the Electrical Industry.” Chagrman, Mr. Hugo 
Hirst. И е 


South: Australia.—The South Australian Government has 
received from an engineering expert a draft scheme which would 
provide fora central power plant at Cobdogla, to provide electric 
power for all the Murray s2ttlements between Cadell and Cbaflev. 
This would supply power to a large number of settlements and 
should represent a very important saving. 


Tenders Wanted.— Tenders are invited by the Postmaster- 
General of Perth, Western Australia, for the supply and delivery 
of telephone and telegraph apparatus, etc.— Tenders are also 
invited for the supply of electric lighting plant for Malmesbury, 
S. Africa, and specifications, together with full particulars, of 
both of above may be inspected at the offices of the D.O.T., 
35, Old Queen Street, London, S.W. r. 


Lithgow.— The electrification of this Australian town was 
completed early in October, when the current was switched on 
at a sub-station in the centre of the town by the Mayoress, 
Mrs. К. Evans. The work was carried out by Messrs. Ramsay, 
Sharp & Co., of Sydnev, and the current is being supplied by 
the Oakley Park Colliery under a contract with the council for 
ten years. 


Christmas Publicity.—Our friends of the E.D.A. are determined 
not to let the Christmas season pass without making a bold bid 
to extend as much as possible the trade in electrical goods which 
may be, and indeed should be, eminently suitable for gifts at 
the festive season. They are therefore issuing quite a large 
number of posters and pamphlets dealing humorously but 
clearly with the wonderful possibilities associated with electricity 
and the supply of household electrical apparatus. They are 
certainly doing their best for the factor and contractor, and it 
behoves all our trade readers to do their best to support the 
movement by getting in touch with the secretary at the head 
office, 15, Savoy Street, Strand, London, W.C. 2, and gaining 
from him all possible assistance in the endeavour to increase the 
prosperity of the electrical trade. Every assistance will be most 
cheerfully rendered, and it is up to our readers to help to push 
their own business and thereby help to improve the trade of the 
country in a general sense. 


MARRYAT & PLACE. 
28,HATTON GARDEN. 
LONDON. E.C.1. 
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BROADCASTING AT THE N.A.S.E. 


On Tuesday, i4th ult, at St. Bride's Institute, a 
large number of members of the National Association 
of Supervising Electricians listened with rapt attention 
to a lecture and demonstration on ‘‘ Broadcasting ” 
given by arrangement .with the Marconi Company. 
Mr. H. Anthony Hankey, ex-fleet wireless officer, 
China Squadron, was the lecturer, and Mr. W. E. 
Highfield, M.I.E.E., the president of the association, 
was chairman. A slight delay was caused at the start 
by the non-arrival of Mr. Highfield, owing, it is be- 


lieved, to fog; but the lecturer was introduced to the 


assembly by Mr. Brammer, the secretary of the associa- 
tion, who in his speech briefly summarised the future 
programme. Не mentioned in the course of his speech 
that these lectures were held on the first Tuesday in 
each month, and among other subjects down for dis- 
cussion would be one on “ Lifts," by Mr. Marryat, 
on January 1, 1923. 

Mr. H. A. Hankey then commenced his lecture, 
which was listened to with the very keenest interest 
by all present, and covered all the most important 
developments in connection with the industry of wire- 
less telegraphy and telephony. Lantern slides were 
shown on a screen, of photographs depicting diagrams 
of theoretical circuits, such as continuous waves, 
damped waves, and interrupted waves, also photographs 
of the huge wireless station at Carnarvon (with its 
ten 400 ft. high lattice steel masts) and other stations 
that deal with Continental and European wireless traffic 
—Ongar, Brentwood, and Tolwyn. It was mentioned 
by the lecturer that a wireless telegram could be 
handed in at Radio House, E.C., for Berne (Switzer- 
land) and a reply received in five minutes. 

On the lecturer inviting from the company present 
any questions re the subject, he was instantly 
bombarded by four or five members simultaneously 
rising from their seats with, not оле question, but a 
whole list, such as: (1) Whether is it more efficient 


to have an insulated ог bare aerial wire? "' (2) 
“ Proximity of wireless installation to trunk telephone 
lines." (3) ' Why were wireless messages able to 
be transmitted over longer distances during the dark- 
ness than during daylight?" (4) “* Can the authorities 
locate by means of directional finding sets ап un- 
licensed wireless station ?"' 

The lecturer dealt with all the questions in quite an 
effective manner, to the evident satisfaction of the 
seekers after knowledge. Questions continued to be 
hurled at. him until the president intervened and 
appealed to the members for a little respite for Mr. 
Hankey, who was still suffering from the effects of a 
chill contracted whilst arranging the ‘‘ wired wireless " 
message from the Lord Mayor of Bristol оп Novem- 
ber 3. 

The kernel of the evening's arrangement was to be 
a reception of the broadcast messages from Marconi 
House (the London broadcasting station), and for this 
purpose a six-valve cabinet wireless receiver was 
arranged on a platform near the end of the hall, to- 
gether with a three-valve amplifier for connection to 
a “* Magnavox " loud speaker. Promptly at 9 o'clock, 
after Mr. Hankey had ''tuned in" to the correct 
wave-length, the company present were startled to 
hear the Marconi demonstrator in the Strand building 
(seven floors high) announcing quite loudly Press 
news, weather reports, etc., to the amazement of every- 
body. The aerial used for the reception was just an 
ordinary length of electric-light cable suspended from 
one end of the hall to the other and '' earthed " to an 
adjacent radiator. 

A hearty vote of thanks was given to Mr. Hankey 
(proposed by Mr. Highfield and seconded by Mr. 
Shipton), and in returning thanks to everybody for 
their attention the lecturer said that he felt honoured 
to be able to be with so appreciative a gathering, also 
remarking that he would be glad to give any member 
information regarding doubtful points on wireless be- 
fore leaving the hall. As a natural consequence of. 
which. he was immediately surrounded by a group of 
anxious inquirers, and we hope he caught his train 
home safely. 


INTERNATIONAL ELECTRICAL COMMISSION. 


Telegrams have been received from the General 
Secretary of the I.E.C. regarding the meetings of the 
I.E.C. Advisory Committees which took place in 
Geneva from November 20 to 26 and referred to in 
our issue of 17th ult. They state that the subjects 
dealt with are:—(1) Rating of electrical machinery ; 
(2) graphical symbols; (3) screw lamp caps and 
holders; (4) standard pressures and regulations for 
overhead tnansmission ; and after four days’ discussion 
it was agreed eventually to recommend all the National 
Committees of the I.E.C. to consider the acceptance 
of the 40? rating with overload as an additional inter- 
national standard. We are also informed that good 
progress has been made in the work of the other 
Advisory Committees. Further details regarding the 
meetings will be published in due course. 


LE.E. Visit.—On Sunday, December roth, at 3 p.m., there 
will be a visit of the London students of the Institution to the 
City and South London Railway reconstruction. Will those 
students who wish to attend please notify Mr. H. J. Howard, 
115, Queen's Road, Wimbledon, S.W. 19, as soon as possible ? 
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THE ELECTRIFICATION OF A LARGE are cut by the machines shown. Each of these is 
CLOTHING FACTORY.. driven by the standard type of motor previously re- 


ferred to. When these parts are thus cut, they are 

The well-known firm of Lewis, Ltd., which possesses | transferred to the sewing machine benches. Тһе 
some of the largest retail stores in such importaat | motofs for these machines (Fig. 1) drive а counter- 
provincial centres as Manchester, Liverpool, and Bir- | shaft underneath the bench through a j in. Han: 
mingham, owns, amongst other undertakings, one c! | Renold :oller chain, the countershaft running at 460 
the largest clothing factories in the country. — Unin | r.p.m. A steel sprocket with 21 teeth and 3.65 in. 
fairly recently the clothing supplied was made in a | in diameter is fitted to the motor shaft. and a split 
factory near the firm's main store in Ranelagh Street, | cast-iron sprocket with 64 teeth and having а diameter 
Liverpool. But, owing to the continued expansion of 
business, the erection of а complete new factory was 
started early in 1921 on a ste at Litherland, near 
Liverpool, and covers some 21? асгеѕ, apart from ex- 
tensive recreation grounds which have been laid out 
for the staff. The building has been designed on the 
single-storey principle so as to afford thoroughly well- 
lighted and well-ventilated workrooms, and is elec- 
trically equipped throughout... As far as possible, a 
standard motor was decided upon, which would be 
suitable for practically the whole of the various drives. 
The main factor which determined the size of motor 
to be adopted was the power necessary for driving 
the Singer sewing machines which form a very large 
proportion of the mechanical equipment of the factory. 
Special tests were carried out on this class of machine, 
and it was found that about 11 or 12 machines could 
be driven by a unit of 1 h.p. It was, therefore, 
decided that the sewing machines should be arranged 
in groups of ro on a bench, and that such a group 
should be driven by a 1 h.p. motor running at 1,400 
r.p.m. Before giving further details of this drive it 
will be as well to refer briefly to the various processes 
through which the raw material passes before it arrives 
at the sewing machines. | 

The cloth is first brought into the factory in large 
rolls, which are placed on a “© cuttling " machine for 
folding the cloth into a suitable size for handling 
during the subsequent stages of manufacture. 
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Fic. 2.—20 H.P. THreE-PHase “  Wirros" Mom 
DRiviNG MACHINERY IN Boot REPAIRING SECTION. 


of 4.45 in. is clamped on to the countershaft. These 
motors are switched directly on to the line by means 
of triple pole twin-break ironclad switch. The Hans 
Renold chains are enclosed by sheet iron guards fitted 
with an inspection opening ; they are oiled periodically 
by hand. 

In addition there is a large workshop devoted to 
boot repairing. The boots are first placed in racks 
running on ball bearings, so that they can be easily 
moved from one set of machines to the next. Ead 
group of machines is responsible for a particule 
operation, and, when this has been carried out, the 
boots are again placed on to the racks, which 2" 
passed along to the next group of machines for ihe 
subsequent operations. The various machines 'ü its 
y ` 7 , workshop are driven through line shafting by a 20 В.р. 
Fic. r.—CLosE VIEW or І H.P. /* Witton " MOTOR three-phase ** Witton " motor running at 960 r.p 

FOR SEWING MACHINE BENCH AND DRIVE. (Fig. 2.) 

From the ‘ cuttling machine the folded cloth is It should be added that the power supplies for "à 
taken to the cutting machine. It is here arranged in | various motors is obtained from the mains of me 
suitable thicknesses, apd the various shapes necessary | Bootle Corpn. at 400 volts three-phase. The electric 
lor the parts of the garments which are being made ` plant used in this factory was made by the G.E.C. 
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WHAT THE 


C.M.A. 


HAS DONE FOR THE 
ELECTRICAL INDUSTRY. 


Copyright 
L.B. 
Atkinson, 
Exclusive ; 
Licensees. 
Members of 
th: C.M.A. 


^ 


(1) It has standardised the technical details and qualities 
of HIGH GRADE CABLES 


so that a buyer knows what he is buying. 


(2) It has standardised the prices and sale conditions 
of HIGH GRADE CABLES 


. S0 that a buyer knows what he ought to pay without 


endless quotations and negotiations. 
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(3) It has standardised discounts to each class of buyer, 


whether factor, contractor or private purchaser 


so that a buyer knows his position and that each in 
his place is protected. 


In all these steps it has been in consultation with the 

representatives of the branches of the Industry affected, 

and claims to have led the way in trade stabilisation for 
the Electrical Industry. 


Makers of C.M.A. Cables | 
The Anchor Cable Co., The Greengate & Irwell The London Electric 

Ltd. Rubber Co., Ltd. Wire Co. and Smiths, 
British Insulated and W. T. Henley's Tele- Ltd. 

Helsby Cables, Ltd. graph Works Co., Ltd. Siemens Brothers & Co., 
Callenders Cable and ‘The India - Rubber, Ltd. 

Construction Co., Ltd. Gutta-Percha & Tele- St. Helens Cable & 
The Craigpark Electric graph Works Co., Ltd. Rubber Co., Ltd. 


Cable Co., Ltd. Johnson & Phillips, Ltd. Union Cable Co., Ltd, 
W. T. Glover & Co, Liverpool Electric Cable Western Electric Co., 
Ltd. Co., Ltd. Ltd. 


HENLEY 
ASSOCIATION 
GRADE CABLES 


have always been of the very highest quality 
and always will be. No better Vulcanised India 
Rubber Cables can be procured, none that will 
give greater satisfaction, efficiency and length of 
service. It will pay you to install them always. 
They cost no more than other good class Cables. 
Cheap stuff generally uses up more than the 
amount you save in first cost, by the trouble 
and lost time it causes after. It is better to 


have the best and be safe. | m | Г 
W.T. Henley's Telegraph Works Co., Ltd., Blomfield St, E.C.2 = 


138 Makers of Electric Cables since] the beginning of Electrical Transmission. zx 
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E L a А B 
SAND PITS, BIRMINGHAM | ^ 

* HIGBRO," В'НАМ. (CENTRAL 1648 ВСН. ЕХ) 
BRANCHES :— 


265, STRAND, LONDON, W.C2 | = 
(CITY 5956.) "ts 
3, YORK ST., MANCHESTER | ~: 
(CITY 3713.) 
84, ALBION STREET, LEEDS. 
(22762. 


00 Megohms 


Record Electrical Co., Ltd. 


INSTRUMENT MAKERS. 
BROADHEATH, MANCHESTER, 


Phone—Altrincham 164. Grams - Infusion, Altrincham. 
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TO OUR READERS, i 


ELECTRICITY is published every Friday, and, if ord 
ш ere ics Son rare and N оао on ОГУ 
large sale out King | 
the British Colonies and Abroad. ^ ^ 00100 Kingdom, as well as in 


Questions to which an answer is required must be acc nled 
ljd. stamp for reply. When conside ompanled by а 
wil probably appear in the paper. red of sufticient interest, the answer 


New advertisements for the displayed columns and alt 

] : erati 
existing ones must reach the publishing office not later than the e 
рон Tuesday morning, in order to be in time for the issue of the following 

à ay. This is important. Rate quoted on application. Sub- 
scription : 15s. a year, 6s. 6d. half-year, 3e. 3d. a quarter in advance 
postage prepaid in the United Kingdom and abroad. | 


All remittances payable to the Publishers, S. RENTE 
‚ 8. LL 
LTD., 36-39, Maiden Lane, London, W.C. 2. Telephone, NoD 594 


Gerrard. 
Ő 


Current Topics. 


The new Government has lost no time in getting 
down to a consideration of the ways and means for 
. alleviating the existing unemploy- 
ment, and, according to report, 
among the schemes to be put in hand 
as early as possible ta absorb some 
| of the workers at present out of a 
jcb, contracts for the electrification, of certain im- 
portant railways will be foremost. The South Eastern 
and Chatham contemplates an extension of electrifica- 
tion for a distance of fifteen miles from London, and 
work сап be commenced at once. The North Eastern 
proposes to electrify the line between York and New- 
castle, as well as other sections. The London Brighton 
and South Coast has completed plans for an ambitious 
scheme, which includes main Jine electrification 
between London, Brighton, and Lewes, and is calcu- 
lated to shorten the journey between London and the 
popular coast resort to 45 minutes. 


Railway Elec. 
trification and 
Unemployment. 


The Midland hopes to put in hand the electrification 
of the London, Tilbury and Southend Railway, as well 
as other suburban lines. The London and South- 
\\ estern is undertaking main line electrification as far 
as Woking and Guildford, the latter involving’ the con- 
version of two alternative routes. In addition to the 
above surface railway plans, there are the London 
Underground schemes already in hand for extensions 
and widenings, which are also finding employment for 
large numbers of men, so that, if the preliminary 
talkee-talkee is cut down to common-sense proportions, 
and the main details settled with as little delay as pos- 
sible, this branch of traction engineering’ should be 
thriving before the New Year is far advanced. In the 
circumstances, it is to be hoped that Labour will refrain 
from manufacturing difficulties similar to those which 
have caused such privation and loss of trade in the 
past. Already there is a little cloud on the horizon, 
the Labour Party having been urged to take action on 
ап allegation by a certain firebrand union that men 
are working twelve hours a day on the widening and 
extensicn of the tubes for the Underground Railway. 


The allegation is that 12,000 men are working two 
twelve-hour shifts, six days per week, and that if three 
eight-hour shifts were substituted employment couid be 
found for an additional 4,000 men. According to the 
Contractors’ Federation statement, the Trades Union 
IS in error in assuming that the whole of the work is 
underground, and that the total of r2,000 men are 
tunnellers and miners. Actually, only a very small pro- 


portion belong to this category, whilst the great 
majority of the 12,000 men work on the surface, where 
a twelve-hour day would be impracticable, due to the 
limitations imposed by daylight. As regards the small 
proportion. of tunnellers and miners, together with а 
few assistants in other trades, working beneath the 
surface, it is the custom of the trade for a twelve-hour 
shift to be worked. Moreover, they are highly 
specialised and skilled men, working in limited spaces, 
and the ordinary run of unemployed could not replace 
them. On the threshold of returning industrial activity 
It is sincerely to be hoped that Trades Union hotheads 
are not going to be permitted again to apply the brake 
to progress. Let common sense prevail. 


To a limited extent official broadcasting is at last in 
being, and it will be interesting to follow the progress 
of the new pastime, and note the 
rapidity with which those 50,000 
licences are taken up. If the real 
secret history of British broadcasting ever came to be 
written, it would probably provide as interesting’ read- 
ing as Sir Percival Phillips’ despatches on the Mesopo- 
tamia muddle. For nearly a year the public have been 
alternately encouraged to hope, and then had their 
hopes subjected to a cold water douche by the inexcus- 
able delays of officialdom in settling the details of what 
is really a very simple problem, were it not for the 
vested interests. The culmination came with the 
British Broadcasting Exhibition and Convention, when, 
with great flourish of trumpets, it was announced that 
everything was in order, and that broadcasting would 
commerce in a little under a fortnight. 


Broadcasting. 


Three days after the clase of that Exhibition, the 
responsible bedy, the British Broadcasting Company, 
issued a very unofficial looking document, which once 
more changed the basic conditions relating to approval 
of receiving sets by the Postmaster-General, and, 
whereas during the Exhibition it was announced by the 
majority of exhibitors that their sets had been designed 
for the limits of wave length allowed under the British 
scheme, the new regulations threw open the entire field 
of wave lengths, and rendered nugatory all the pioneer 
designing work that had been done up to that point. 
It is now open to the manufacturers who have become 
associated with the British Broadcasting Company to 
manufacture and sell receiving sets which net only 
receive within the British broadcasting area, but can 
also pick up certain Continental stations. Moreover, 
other technical embargoes have been removed which 
enable a far more efficient set to be placed on the 
market than was previously possible. 


It follows that although the public are now at liberty 
to take out licences and purchase approved sets, they 
will not be able to purchase apparatus for a few weeks 
to come which incorporates the latest improved 
features, because the majority of the gear so far 
marketed must, in the natural order of things, have 
been partly manufactured before the final official speci- 
fication was published. However, order will no doubt 
come out of chaos, and half a loaf is better than no 
bread; there are sets to be had in plenty for those who 
do not care to wait any longer ; but the wise trader will 
go cautiously in the matter of committing himself to 
large stocks of valve receiving sets until the manu- 
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facturing industry has stabilised its designs and made 


the best use of the later concessions. Neither the Post 
Office nor the Broadcasting Company have any reason 
to be proud of their united achievement in holding up 
enterprise for such an untoward period, and whilst 
appreciating the good intentions underlying their 
action, one is tempted to wonder whether it will ever 
be practicable really to enforce cne-half of the regula- 
tions as drafted. 


Apropos of the Daily Mail exposé of the late Govern- 
ment's Mespot Muddle, I see that Sir Percival Phillips 
places automatic telephones in the 
pillory because they cost so much. 
This is not altogether fair to 
the latest svstem, inasmuch as the 
invidious comparison is drawn with an object, 
viz., to adduce evidence in support of allegations 
cf squandermania. The figures quoted in Sir 
Percival’s report as representing the cost per tele- 
phone of the Basra Automatic Telephones are, of 
course, out of all proportion to the real economic figure 
for a comparable installation in a normal telephone 
area. Sir Percival pays a tribute to the svstem which, 
as he states in his report, '* works splendidly "; and 
If any surprise is engendered in the mind of the British 
taxpayer who reads the report, it surelv is that such 
a far-flung and abnormal area as Iraq should be 
granted the undoubted benefits of automatic telephony, 
whilst similar benefits are withheld from or only 
granted very sparingly to British telephone subscribers 
at home. under the ægis of the British Post Office. 


Thcse Basra 
Telephones. 


To one who has served an apprenticeship to the older 
theories and schools of thought concerning electricity 
and magnetism, latter dav dis- 
coveries are at times disconcerting, 
for the moment, at all events. Far 
instance, there is '' Non-Mag," a ferrous product 
which has none of the ordinary magnetic characteris- 
tics, will not take any notice of a magnet, and leaves 
compass needles unaffected. I handled a bar of it the 
other day, and it was rather weird to find no pull 
evident when it was laid against and subsequently 
withdrawn from the poles of a powerful magnet; vet 
it looked uncommonly like ordinary mild steel. Тһе 
latest discovery from the University of Sendai relates 
to rods of solid dielectrics permanently charged with 
clectricity of a different sign at either end. Thus whilst 
one extremity of the rod is positively charged, the oppo- 
site end remains negative. They are prepared in the 
molten state, a tube containing the molten dielectric 
being subjected to the positive and negative terminals 
cf an electrical machine during the cooling process. 
Solidification proceeds slowly from each end, and whilst 
the electrical charge is maintained and after solidifica- 
tion is complete, the charges remain as stated. More- 
ever, if the rod be cut up into sections, those also 
remain similarly changed at their ends, the amount of 
the charge being proportioned to the distance of the 
length from the middle of the rod. According to 
М. Satô, the discoverer, these ‘‘ electrets °” are due to 
the ions being held in fixed positions bv the solidifica- 
tion of the dielectric. 


“ Electrets."' 


Blackpool.—Ansdell (Blackpool) Baptist Church have raised 
£(48 lor the electrical equipment of their premises. 


for Trunk calls and “g’’ for inquiries. “т 


A VISIT TO THE FIRST PUBLIC RELAY 
AUTOMATIC TELEPHONE EXCHANGE. 


(Concluded from page 647.) 

The small brass stud or screw usuallv fitted in a 
relay armature to prevent it sticking by residual 
magnetism to the core is replaced by a strip of metal 
which has a much larger area and does not hammer 
out and so alter the timing of the relay—a very vital 
point in automatic working. -In order to make the 
relay suitable for tropical conditions, fibre and ebonite 
are excluded from it and only micanite and hlied 
insulating materials such as empire cloth are used. 
The contact pressure is not less than 14 oz. per con- 
tact, and is ensured in the design by the employment 
of а special bronze for the springs which does not los 
its tension with prolonged use. 

That the results aimed at are being obtained in 
practice is shown by an official report that exchange 
faults on “Relay ” Private Automatic Exchanges are 
only occurring at the rate of one exchange fault per 
working telephone in 7.4 years, while faults on contacts 
are only occurring at the rate of one fault per working 
telephone in 40 years. | 

The total number of relays at Fleetwood 15 12,595 
for 480 lines, which is an all-in average of 26 pe: 
subscriber’s line. When the exchange is increased to 
its ultimate of 920 lines the relays will total 22,025. 
or an all-in average of 24 per line. (An exchange o! 
ten times the size, i.e., 10,000 lines, would require 
approximately 2.5 relays per line additional.) 

Among the principal features and facilities provided 
at Fleetwood are:—A combined 3 and 4 digit number- 
ing scheme is used and illustrates one of the advan- 
tages of the “Relay " system by which the full 1,000 
numbers can be emploved without an additional] trunk- 
ing stage; the amount of equipment required is 
practically independent of the number of digits in the 
numbering scheme. The subscribers are numberec 
from 200 to 799 and from 8,000 to 8,319;"^0" is uxd 
"7 15 not 
used owing to the liability of a subscriber sending 3 
false impulse when removing his receiver from the 
switch-hook ; if a false impulse be sent it simply resis 
the recorder without mutilating the call. 

Another important advantage of the “ Relay " svstem 
is that in searching for an idle junction in a large groun 
of junctions, it takes no longer to search and connect 
the last junction than it does the irst, whereas in a 
mechanical system the moving arm takes an appreciable 
time to travel over a number of engaged junctions, 

An intermediate distributing frame for— 

(a) distributing the traflic load on the various sub- 
scribers’ groups; 

(b) distributing the traffic load on the various А 
and B fceds and ringing groups. 

Auxiliary working of subscribers’ lines with non- 
consecutive numbering and any sized group. Night 
working telephone numbers without additional equi 
ment, 

Telephonist at distant manual exchange controls 15 
clear, receives busy-back lamp-flash, and can meter the 
call over a two-wire junction. | 

Trunk offering by telephonist at distant manu: 
exchange over a special junction. 

Two party line working. 

Call offices: (a) Without dials. In these cases the 
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caller removes the receiver and is automatically con- 
nected over special junctions to Blackpool, where the 
telephonist answers and deals with the call as if it were 
from a call office on amanual exchange. 

(b) With coin boxes. In these cases the caller dials 
loca] calls direct, and on hearing the wanted party 
reply, deposits coins to complete the talking: circuit. 
For calls to other districts, the caller dials “о,” and 
the telephonist completes the connection and asks the 
caller to deposit the money, eto. 

Thermostatic control of common apparatus, thus pre- 
venting line faults and “receivers left off" from 
impairing the trunking efficiency of the exchange. 

Delayed back-release bv thermostat. 

Dialling, busy-back, number unobtainable and ring- 
ing induction tones are provided and interrupted 
according to the Post Office standard. | 

The ringing machine starts and stops automatically. 

The transmission circuit includes a repeating coil and 
impedances, which provides the quietest and most 
efficient transmission for long-distance working. 

The busy-back is given from the A and B feed, thus 
reducing the load on the In Trunks. 

The subscriber's meter energises at the end of a 
conversation and an alarm is given if it does not do 
so correctly. It is therefore under continuous super- 
Vision. 

The recorders deal with 1, 3 or 4 digit calls. 

The recorders are not taken into engagement with a 
calling line until the first digit is dialled. 

Traffic meters are fitted to the various groups so that 
a continuous record of traffic can be kept. A recording 
ammeter can be fitted for speech-minute record 
purposes. | 

The absence of a subscriber’s multiple renders 
Jnnecessary the usual allowance of additional equipment 
for ceased telephone numbers still in the directory. A 
subscriber's equipment has no telephone number 
identity until it is jumpered to the marker. 

Calls for dead numbers get NU (number unobtain- 
able) tone because the associated marking wires are 
not jumpered on the I.D.F. | 

“Changed number " bar on the I.D.F., so that calls 
for removed subscriber's changed numbers obtain con- 
nection to a manual operator. 

Faulty lines automatically give N.U. tone to callers. 
À system of alarm lamps and signals to indicate 
aults. | 

Ап A and B feed or recorder fuse blowing renders 
the circuit engaged. 

Routine testing jacks. 

Charts for tracing calls. 

The relay wiring is protected by covers. 

А. simple power plant is provided, oomprising two 
32-volt (sixteen cells) batteries. one charging: machine 
with spare armatures and power board, and two 
battery-driven ringing machines. | 


Oswaldtwistle.—The Accrington Corporation have decided to 
provide the neighbouring town of Oswaldtwistle with electricity, 
and the streets of that centre will shortly be illuminated with 
the new current. There will be 4,600 yards of distributing main, 
1,360 yards of feeders, and five distribution pillars on the 
footpaths. 


The trade prices of the well-known '' Arora " electric fires 
have been very considerably reduced ; and as they represent a 
good selling line, factors and contractors should write to the 
Arora Co., at Loughborough, and ask for a copy of the new “ Z ” 
list. It should help the Christmas trade. 
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INDUCTION MOTOR DEVELOPMENTS. 


From all sides there comes evidence that the squirrel- 
cage induction motor is about to be used more exten- 
sively than in the past, and those who are familiar 
with the advantages of this type of motor in point of 
simplicity and reliability will welcome this develop- 
ment. The rotor winding of the squirrel-cage motor 
consists simply of a relatively small number of bars 
welded or brazed into end rings and thus virtually 
indestructible. The absence of slip rings and brush 
gear makes for simplicity, and also shortens and 
stiffens the shaft, thus reducing the risk of the rotor 
coming: into contact with the stator poles due to 
deflection or whipping of the shaft. 

Naturally, the squirrel-cage motor is cheaper than a 
wound rotor type, and it is also of higher efficiency, 
the gain being, say, 3 per cent. in motors up to 3 kw. 
and 2 per cent. in motors up to 15 kw. The leakage 
flux is reduced -by the end rings being close to the 
motor, and the power factor is therefore improved. 

The principal objection to the squirrel-cage machine 
is the relatively low starting torque and heavy starting 
current. The starting torque is sufficient, however, 
for the majority of machine tools, and for pumps, fans, 
etc., which start on light load. The difficulty of the 
heavy starting current is one which can be circum- 
vented. If the machine be switched straight on to the 
mains, the current flowing is momentarily six or seven 
times the normal full-load current. This, in modern 
industrial supply networks, is not a serious matter, so 
long as the motor rating is low, say, r or 2 horse- 
power, but for the larger machines it is necessary to 
reduce the starting current by first connecting the 
stator to reduced voltage. The use of starting resist- 
ance in series with the stator is wasteful of energy and 
às not recommended. Choking coils reduce the voltage 
as effectively as resistance where alternating current 
is concerned, but the power factor of the motor on 
starting is then made even lower than when the 
machine is put straight on to the mains. 

The method of starting generally employed for 
squirrel-cage motors is to connect the stator coils first 
in star and then in delta ; this amounts to starting the 
machine on 58 per cent. of line voltage. The initial 
current surge is then from 75 to 150 per cent. higher 
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than normal full-load current, but the value quickly 
falla to normal or lower values. Unfortunately, it is 
found that, on changing from star to delta connection, 
there 15 another current surge which is considerably 
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higher in value than the first one. This is illus- 
trated by Fig. 1 (reproduced from Helios). Тһе 
Siemens Schuckert frm claims that this objectionable 
feature, which has limited the applications of star- 
delta starting, can be eliminated by the use of a special 
switch, which effects the change from star to delta 
connections without interrupting the circuit. The 
method is illustrated in Fig. 2. In the first ox 
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of the starter the motor runs in star connection without 
resistance. In the second position there are resist- 
ances switched in parallel with each of the windings, 
the latter, however, being still in star. The third step 
is to change the connections (without opening circuit), 


so that each winding with a resistance in series with | 
The last step is 


it forms one arm of a delta circuit. 
to cut the resistances out of circuit, leaving the wind- 


ings in plain delta connection. The second and third 


positions of the switch are passed through quickly, 
апа the effect of changing from star to delta without 
opening the circuit is shown in Fig. 3, from which it 
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will be seen that the current during the transition period 
does not reach the normal full-load value. The curves 
in Fig. 3 represent tests made on a 74-kw., 220-volt 
(delta) motor, 1,500 r.p.m. normal speed, the motor 
being started against one-third full load. The new 
switch is made open and enclosed in several capacities, 
from 8 to 30 kw., 125 to 500 volts, and it is recom- 
mended that it be used for all squirrel-cage motors 
exceeding, say, 2 kw. 

In point of speed variations, the squirrel-cage induc- 
tion motor is, of course, greatly inferior to direct cur- 
rent machines. . The speed of the latter can be varied 
continuously and efficiently over a wide range, but the 
only method of changing the speed of a squirrel-cage 
induction motor is by changing the stator connections 
зо as to alter the number of magnetic poles. This 
is an efficient process—i.e., it does not involve any 
wastage in regulating resistances, etc., but it only 
provides a few definite speeds. If this meets the re- 
quirements—and it may well do so in many applications 
—all is well; but if continuous graduation of speed 
is required, the direct current motor, shunt wound and 
with variable field resistance, is far preferable. The 
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speed of an induction motor can be varied by con- 
necting resistance in series with the stator phases, but 
this involves serious waste of energy. 

Comparing the total costs of motors plus starter and 
SW itchgear, it is estimated that the squirrel-cage 
machine is about 5o per cent. cheaper than the wound 
rotor type for outputs up to 14 horse-power, and about 
20 per cent. cheaper for higher outputs up to, say, 5 
horsepower. If the output required is 50 horse-power 
or more, the saving іп the motor due to squarrel-cage 
construction is more or less completely balanced by the 
high cost of the controlling switchgear. Also, there 
is the advantage where wound rotor machines are used 


| for outputs exceeding 5o horse-power or so, that power 


factor correction and speed control can be effected by 
am auxiliary machine in the rotor circuit. 


EDISON SEES NEW ELECTRICAL MARVELS.* 

Thomas A. Edison, who has dealt in marvels all fs 
life, was amazed at some of the things he saw recently 
in the General Electric Co. laboratories, Schenectady, 
N.Y., on his first visit there in 25 years. 

He saw a mercury boiler so much more efficient 
than steam that when it is perfected it will mean a 
saving of one-third in coal used to produce power. 
He saw а machine for registering the voice by light 
on a moving picture film that has unlimited possibilities 
of development—including talking-movies. And he 
saw vacuum tubes that have in them the germ of 
greater things than the world has vet known in 
electrical science. 

The day was in all ways a tribute to Edison, for 
although the appiication of electron energy, as demon- 
strated to him, is the beginning of a new science, the 
future of which is so vast that physicists dare not 
predict what may be found in it, they traced it all to 
his invention 43 years ago of the incandescent bul, 


| the study of which has produced the vacuum tu 


which, as E. W. Rice, Jun., an oflicer of the company, 
said, ‘‘ is destined to revolutionise our present methods 
of generation, transmission and utilisation of clec- 
tricity.” So they called him ** Master " and showed 
him things of which he had not dreamed when he 
blazed the path. 

Steinmetz juggled his lightning bolts for him, 
splintered wood and dissipated metal in a flash of fire 
until Edison's eyes sparkled; Langmuir showed him 
tubes that Edison thought might mean much in long- 
distance transmission of power until ** you can't tell 
where it wil] end," and he held a 100,000 candle-power 
incandescent lamp which made his own first bulb seem 
like the glow of a firefly, a bulb which he did not believe 
could have been built. It was a great day for Edison 
and a great day for the physicists of the company, for 
it marked the achievements of 4o years. 

Dr. W. К. Whitney, director of the research 
laboratory, took him to the basement of the laboratory 
building, where he showed him the furnace in which 
metalised filament for lamps is made, and Mr. Edison 
held a bit of it on his finger while cameras clicked. 
There also was liquid air, the coldest thing in the 
world, and from that room he went to the room: where 
in a heat of 5,500 degrees Fahrenheit, the greatest 
heat produced by man, he saw bars of tungsten run 


* Telephony, Chicago. 
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througn a furnace and drawn out into wires. Dr. 

W. D. Coolidge, whose X-rays are used all over the 

world, explained the operation of the furnaces to him. 

From there he went to the room where Dr. Irving 
Langmuir, inventor; of the vacuum tubes which the 
other day took the place of enormous alternators in 
sending wireless messages across the Atlantic, showed 
him some of the big lamps he and his assistants have 
been working on 

The radio room held a lot of the vacuum tubes 
which Mr. Edison had heard of and wanted to see 
almost more than anything else in the place. The 
evolution by which they were changed from air-cooled 
to water-cooled tubes, so that they could be built 
larger and larger to carry more and more power, was 
explained, and he listened, hand cupped behind his ear, 
lke a delighted boy. In the room were twa lines of 
pieces of wood strung on wires, which waved up and 
down to make a visualisation of energy waves as they 
are built up on the receiving’ antennæ of a wireless 
plant. When Edison was told what they were by 
Chester W. Rice, he laughed and said : — 

“ Takes the place of mathematics.’ 

The pallo photo-phone, the machine which registers 
sound on a moving picture film so that voices and 
music may be reproduced in ordinary wireless loud- 
speaking telephones, and may be developed into talking 
movies in which the picture and sound would be per- 
fectly synchronised, was demonstrated to Edison by 
the inventor, C. A. Hoxie. 

This machine, while still in the experimental stage, 
has had great things predicted for it. The record is 
made by causing the sound waves to produce vibrations 
on a minute mirror. А beam of light reflected by the 
mirror strikes a photographic film kept in motion and 
which, when developed, shows a band of white with 
delicate markings on the edges which correspond to 
the sound reproduced. 

On account of the small mirror, its low inertia, and 
other factors, it is possible to produce a sound record 
which includes the very delicate overtones which give 
quality to music and speech and which, it was said, 
had not been so successfully accomplished by апу other 
method of recording sound waves. 

The reproduction of the sound from the film is ac- 
complished by moving the film in front of a delicate 
electrical device which produces an electromotive force 
that varies with the amount of light falling upon it. 

By a combination of vacuum or electron tubes an 
apparatus has been produced which responds to varia- 
tion in the light falling upon it with a speed so high 
that it can only be compared with that of light itself, 

or with the speed of the propagation of wireless waves 
in space. Therefore, when this film is moved con- 
tinuously in front of such a device, the device produces 
an electric current corresponding very accurately to 
the original sound wave. 

This electric. current may be used to operate a 
telephone or loud speaker, and has been used to operate 
the radio transmitting station МСҮ of the General 
Electric Co. 

(To be continued.) 


The “С and H” 
tvpe) is the subject of a folder issued by Pratt and Co.(23, 
Queen Anne's Gate, S. W.r), whilst in another leaflet are given 
р: articularsand prices of Dia Zed safety cartridge fuses and 
accessories for 250 and 500 volt circuits. 
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THE E.T.B.I. FESTIVAL. 


On Wednesday, November 29, about one hundred 
or more ladies and gentlemen assembled at the Troca- 
dero in order to do honour to the Electrical Trades 
Benevolent Institution, and incidentally to aid the 
cause of charity by supporting the chairman, Sir James 
Kemnal, in his appeal on behalf of the Institution 
funds. Unfortunately, many stalwart supporters were 
unable to be present, including the president, Sir 
David Salomons, Bart., and we missed the invigorating 
optimism and drive of. men like Mr. Hirst, Mr. Man- 
ville, Mr. Atkinson, Sir. T. O. Callender, and others ; 
but we all did our best to make the occasion worthy 
of its traditions, so that Mr. Hawes, the hard-working 
but smiling secretary, could meet his committee with a 
bumping collection. Sir James beamed amiably on «ll 
of us, and after announcing that he was his own toast- 
master, he made a heartfelt appeal to all present to 
do their utmost in the way of subscriptions and dona- 
tions, even though the employing class were so heavily 
taxed that they might and did find things very difficult. 
He mentioned that pensions could only be paid out of 
income, and as the total invested capital was only 
£18,720, it was not possible yet to think of such 
pensions; but he did hope the amount now promised 
(£730) and to be collected would bring it up to the 
£20,000, so as to bring in approximately an income 
of £1,000 per annum. Sir James was followed by two 
vice-presidents, viz., Mr. J. S. Highfield, who said 
how much he wished to see an increase in the number 
of actual subscribing members, and also referred io 


| the harmonious way in which this institution worked 


without in any way running against the benevolent 
fund of the І.Е.Е. ; and Mr. Edgar Barralet, who gave 
us a very humorous speech, in which he included a 
racy account of the profit which might unexpectedly 
accrue from a benevolent investment of £1, as well 
as a tale about a Bethnal Green publican, who was the 
largest subscriber to the local sick fund. The асғилі 
toast of success to the E.T.B.I. was then proposed 
by the chairman, who announced that a sum of nearly 
£860 would be added to the capital fund, bringing it 
very close to the amount aimed at. 


Mr. J. Y. Fletcher then proposed the health of the 
chairman, whom he thanked most gratefully for his 
generous support of the Institution, and then went on 
to explain his ambitions and hopes that, with a big 
industry like ours, the fund would grow to £50,0co 
and even :nore. Sir James replied, expressing his 
sincere thanks, and at the same time said he was in 
cordial agreement with Mr. Fletcher's aims, as :n 
the electrical trade £50,000 was not a bit too much 
to try for, and he would do all he could to help to 
secure it. Quite a number of well-known ''electricals"' 
and their wives were present, including Sir Geo. and 
Lady Sutton, Sir Wm. and Lady Noble, Mr. Hugh- 

man, Mr. Esson, Mr. Bevis, Mr. Rawlings, Mr. Tate, 
Mr. ‘Chris. Wilson, Mr. Driver, Capt. R. J. Wallis- 
Jones, Mr. Guy Campbell, etc. Music and songs were 
provided by Mr. Bernard Flanders, Mr. Barrington 
Hooper, and Mr. Sterndale Bennett, and all we can 
now hope for is that those who read this account and 
were not present will promptly forward their contribu- 
tions to Mr. F. B. O. Hawes at 18, Park Mansions, 
South Lambeth Road, S.W.8. Не will receive them 
with pleasure. 


658 


Questions and Answers by Practical Men. 


RULES. 


U QUESTIONS: We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of 
sufficient interest to our readers will either be replied to under ** Answers to Corre- 
уропаетіз " or replies will be invited from our readers. One shilling will be paid 
jor the question which we select for competitive replies in this column. . 

ANSWERS: A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies , 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, tf, tn his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
he return of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and tf diagrams are sent, draw them on а 
separate sheet of paper attac to the manuscript. Competitors may a 
* nom de plume,” but, both in the case of questions and answers, the co mpetMor's 
real name and address must be sent with the manuscript as a guarantee of good fath. 
No correspondence will be entered into with regard to successful replies. The Editor's 
decision 45 final. Р | 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
six competitors who win the fir st or second prize the most times during the next twelve 
months. 


The words ** Questions and Answers” or “Q" and " A" should be placed at 
the top left-hand corner of all letters intended for this column. 


QUESTION No. 151. 

Can any reader inform me of an easy method and 
means of calculating the details necessary to design a 
magnetic brake of the solenoid type, such as is used on 
electric cranes ?—“ А. А. M.” 

QUESTION No, 152. | 

Are the following details sufficient to enable me to 
calculate the draw-bar pull of an electric battery 
tractor :—5 b.h.p., 88 volts, 50 amps., I,250 r.p.m., 
gear гапо 10—r, road wheel 2 ft. in diameter? If so 
I shall appreciate the effort of any reader who will work 
it out for me.—" A. A. M." 

(Replies to Questions Nos. 151 and 152 must be 
received not later than December 1б, 1922.) 
— 


ECONOMY IN MAINS LAYING.* 


By T. А. G. MARGARY. 


(Continued from page 594.) 

Too much stress cannot be laid on this point, as I 
fecl certain that cases are within the knowledge of all 
of us where considerable avoidable inconvenience and 
expense have been incurred through insufficient con- 
sideration being given to this very important detail. 

A word here on obtaining materials will not be out 
of place. The writer has often found ithe idea preva- 
fent that manufacturers deal with orders in the sequence 
in which they are received by them. While this may be 
true in some cases, the writer knows from inside know- 
ledge that this is far from being the general rule, and it 
is necessary to keep the suppliers up to scratch by 
constantly reminding theni of your existence and vour 
necds. 

When material is needed urgently, obtain a promise 
of delivery by a definite date from the manufacturers, 
and then remind them at frequent intervals that you 
are counting oa the material by the date given. This 
method will generally prove effective. 

EXECUTION OF Work. 

Before bringing the gang on to the job, trial holes, 
if needed, should have been opened, and a definite route 
decided on. The mains engineer should prepare a sketch 
plan to a large scale, showing exactly the position in 
which the conduits or cables are to be laid. This plan 


*Reprinted from the Electrical Power Engineer. 
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must be given to the ganger, who should betaken ove 
the ground and given very definite instructions so as (0 
avoid, as far as possible, any misunderstanding, which 
would cause delay, and thus waste money. 

When opening trial holes, never take anything for 
granted; they should always be taken down some dis- 
tance below the depth it is intended to lay the conduits 
or cables, and should be opened for some distance on 
either side of the intended trench. 

Some authorities have a disconcerting way of zig- 
zagging their pipes, or taking them at an angle across 
a road or footway. By opening for same distance on 
each side of the proposed trench these pipes are often 
revealed, and the direction in which they ро can x 
easily seen. 

Enough conduits, troughs, tiles, etc., for several 
days’ work should always be in readiness on the job, 
and should be placed at frequent intervals along the 
intended route of the trench. This, of course, reduces 
the subsequent handling to a minimum. 

. The minimum number of men should be employed л 
loading up at the stores and unloading’ on the sit, 
and, where possible, the driver of the vehicle shuld 
assist. 

The mains engineer should always see that plat 
such as line stakes, fencing chain, duck boards, etc. m 
excess of the normal requirements are on the site, as 
the movement of this excess gear is very КИЕ; and, 
should it be necessary to have more ground open at one 
time than was originally intended, time and money wil 
be saved by avoiding special journeys to fetch the 
additional plant required. | 

Where there is paving to be removed, a length should 
be taken up overnight, so that the excavators can get 
to work immediately they reach the job. | | 

When any considerable length of expensive paving, 
such as York flags or patent paving, is to be lifted. : 
will pay to employ a pavior to do the work. Ordinar: 
excavators have neither the skill nor the patience tod 
this work properly, and if only a few stones pe d 
are saved, which would otherwise have been broke 
the additional wages of the pavior are more than 
covered. This man can be employed also on n 
porary reinstatement; here, again, a saving an 
effected both in breakages and maintenance of tt 
trenches till the permanent reinstatement has X 
carried out. : т 

When а pavior is not available, it will usually | 
found that one of the gang is better at this wis 
work than his fellows; this man should be told off 10: 
this particular job. ШК 

Before lifting any flags, they $һош<1 be care "e 
marked and numbered, so that they can ‘be replaced ! 
the correct position and the right way round. 

Failure to take this necessary precaution will 
lead to avoidable expense. ыы 

This precaution is particularly necessary with ii 
York paving, as the flags are of ten all shapes and à An 

Where gas and water services exist, their pos" 


usually 


; ies 

should be ascertained. In some towns Ens 
- MP : L у nere 

mark the buildings at the point of entry- e trench 


is not done, the houses to be passed by ide and 


r some 


clearly marked on the outside of the building: ? i 


point which will not be covered by the soil excav 
and which can easily be seen by the excavator 
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The cost of this precaution is very little, but it must 
be remembered that it costs about 20s. to repair a water 
service. This, however, is not the greatest expense, 
as the escaping water will often flood the trench and so 
stop or disorganise the whole of the work. 

Everything being in readiness, the gang can be 
brought on to the site and the excavation started. 

The ganger should pace out the ground and set each 
man to work on an equal length of trench. This 
method inculcates a spirit of rivalry amongst the men, 
and renders it easy to spot the inefhcient man. 

The width of the trench to be opened should be 
marked on the surface of the ground with the point of 
a pick or some similar instrument, 

This marking should be less than the width of the 
finished trench, as the subsequent trimming of the sides 
increases the trench by some inches. 

The increase due to this cause varies somewhat with 
the nature of the soil, but 2 in. per side or 4 in. on the 
trench is usuallv about the figure required. 

This is a point which is frequently overlooked, but 
is of much importance, as the removal of any earth 
bevond the absolute minimum is waste of money, not 
only on the excavation and filling in, but also in entail- 
Ing unnecessary cartage. 

To illustrate this point, an additional inch in width 
on a trench 2 ft. deep and тоо yd. long entails the 
removal of an additional о cu. ft. of soil, which weighs 
over 2 tons. 

Expressed as a percentage, on a trench 14 in. wide 
1 in. additional width represents 7 per cent. of 
unnecessary excavation. 

The same remarks apply to depth, and each excavator 
should be provided with the means of measuring the 
depth of the trench he is opening. The simplest way 
of accomplishing this is to have a small notch cut on 
the pick shaft at the required distance from the end. 

(To be continued.) 


A COMBINED DISCUSSION, 


By SPARKS. 


On the 28th ult. a novel form of discussion was 
introduced by the N.A.S.E. and the Association of 
Engineers-in-Charge, who held a combined meeting, 
with Mr. W. E. Highfield in the chair, to read papers 
and discuss a subject of common interest. 

The paper was called ‘‘ Where the Electrical Con- 
tractor and the Resident Engineer ‘Fail Respectively 
When Dealing with Electrical Plant.” 

Capt. A. E. Penn, :M.I.Mech.E., opened the dis- 
cussion by giving his paper, viewing the subject from 
the resident engineer's point of view. It was written 
т a most humorous strain, but behind the shield of 
wit. were constantly running clear common-sense 
statements about the shortcomings of many contractors 
When dealing with electrical plant. Stress was laid 
on the fact that too often the resident engineer was 
overlooked altogether or his views ignored. He also 
explained how contractors built down to a price and 
supplied goods which a good engineer could not pass 
4s satisfactory. Again, in order to make the job 
cheaper, smaller powered plant was put in and had to 
run overloaded. This may be all right from the con- 
tractor's point of view, but the resident engineer was 
the man who had to live with that machinery after- 


wards and who would suffer sleepless nights if con- 
tinual trouble was experienced and nothing could be 
trusted. 

If, on the other hand, when a contract, had been 
obtained the contractor's first move was to call on the 
resident engineer and discuss the whole matter 
thoroughly with him, he would find a clear atmosphere 
and a man on the job to help him when he started 
erecting. 

Contractors are very fond of coming on to a new job 
and acting as consultant, riding the high horse if the 
resident disagrees with his proposed plans or methods. 
This is not right. Тһе resident is the man on 
the job and knows exactly what is wanted, and if he 
does not think the contractor is right, something is 
wrong, and a consulting engineer should -be called. 
That may mean existing plans would have to be 
scrapped and the time and money wasted would have 
probably paid for the consulting engincer’s opinion in 
the first place. 

Concluding, he stated that the breakdowns that 
occurred now were in most cases due to the policy of 
manufacturers in cutting down the quality and quantity 
of their materials and workmanship to such a low 
point for the sake of cheapness ; it was a false economy. 
Despite their faults, however, the contractors were jolly 
good chaps, and ‘‘ With all your faults we love you 
still.” 

Mr. Windibank then rose to give the contractor’s 
point of view of the resident engineers. 

The great trouble with resident engineers was, he 
said, due to their intense conservatism. Anything 
new was looked upon with intense suspicion and 
avoided if possible. Also, whilst splendid mechanical 
men, many were not well up in electricity and did not 
appreciate the true value of much of the new plant. 
Specifications were often very badly drawn up, and 
far too little placed in them. The engineer probably 


knows what he wants but he does not say so, and the 


contractor is blamed. In conclusion, he considered 
that nearly all friction could be overcome by co-opera- 
tion and much better results achieved. 

In the discussion that followed, Mr. W. Mclaren 
rose to support Capt. Penn, and said that sites were 
far too often chosen by non-technical men, that boards 
of guardians decided what was to be done, and the 
only way to cure it was by the co-operation of the 
employer, the resident engineer and the contractor. 
Mr. C. A. Pickle suggested more honesty of purpose 
from contractors, and Mr. A. J. Stiling mentioned 
that machine weakness was the fault of the manu- 
facturer more than the contractor. Mr. E. North 
suggested that the resident engineer should see 
the tests before the machines left the factory. 
As they ask the engineer to draft the specifica- 
tion, Mr. Н. D. Wilkinson suggested that һе 
ought to have a say in choosing the tender and ensure 
getting what was wanted. Several other members of 
both Institutions also spoke, and then a vote of thanks 
passed to the writers bringing to conclusion a most 
enjoyable and enlightening evening. 


Trade Notes. 


The Cambridge & Paul Co., Ltd., of 45, Grosvenor Place, 
London, S.W. 1, are issuing a card circular of the Omega, which 
is an instrument for rapid insulation and conductivitv testing, 
Interested readers should write at once and ask for list No. 103e. 
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Owing to the rapid expansion of their business in electrical 
accessories, including the Calphos Flashing Adapter and Signs, 


The Calphos Electrical Co., Ltd., have moved into much larger Chorley.—The Lancashire Electricity Power Company has 
premises at No. 70, Victoria St., Westminster. decided to proceed with the supply. 


A new catalogue of educational books is to hand from The Leeds Wireless.—Leeds and District Amateur Wireless Soc., 
University Tutorial Press, Ltd., of 25, High St., London, W.C.2, | which has its headquarters at Leeds Grammar School and 1s 
who are publishers of several works which are officially re- | affiliated to the Wireless Society of London, has been holding 
commended by the City and Guilds authorities as works of | an interesting exhibitiom during the week-end. The Society 
referenc?. though only formed this year, has a membership of 150. Among 

NI IC CE the exhibits were a cymbal set the size of a cigar га 

$ which the owner has clearly received concerts from all the 

Various Items. English broadcasting stations—an Army transmitting and 

receiving set used by the Leeds Grammar School O.T.C. and a 
Darwen.— The Town Council has expressed unwillingness to | number of trade exhibits. 

transfer its generating station to a Joint Authority. Current Opinion.— The Christmas number of this official organ 

Personal. —The Rt. Hon. F. С. Kellaway, P.C., has been ap- | of the Industrial League and Council contains the annual report, 
pointed a Director of Marconi’s Wireless Telegraph Co., Ltd. from which a good knowledge can be obtained of the increasing 

Electro- Harmonie Concert.—The next smoking concert will | importance of the league in regard to the industrial welfare of 
be held at the Caxton Hall, Westminster, on Tuesday, 12th inst., | the country. The articles in the paper are also of much interest, 
at8 p.m. Major T.F. Purves, O.B.E. (Engineer-in-Chief G.P.O.) | and show the endeavours which are being made in varion 
wil occupy the chair, апа an excellent programme has been | directions to push British trade for allit is worth. It is most 
provided. sincerely to be hoped that the high transport charges will be 

Cardiff Engineering Exhibition.— In connection with this very | reduced very materially, because there is no doubt that thev arc 
successful exhibition we notice with pleasure that Mr. Martin | largely responsible for the general trade stagnation. Th 
Price, the Secretary of the South Wales Institute of Engineers, | miners are working splendidly, and if only coal could be delivered 
has been presented by the exhibitors with an inscribed silver | to the factories at a reasonable price it is certain that thire- 
flask as an expression of thanks and a token of their appreciation | would improve very materially. The paper is certainly weli 
of the excellent work he had done. worth careful perusal. 

An Important Correction.— With reference to the full page New City Police Lamp.—Captain Bremner, Assistant Com- 
advertisement of the Metropolitan-Vickers Electrical Co., Ltd. | missioner of City of London Police, has selected a typ of 
which appeared in our issue of December І, we regret that | electric portable lamp to supersede the old-fashioned oil iamp 
through an error the selling price of the Cosmos Crystal Type | that for years has been part of the night patrolman’s out. 
Radiophone was given as £5. This should be £4 10s., and we | The new lamp is of an ingenious type, which сап be attache 
would direct the attention of all interested traders to this fact. to the button-hole of a constable's tunic, and connected with 

Lecture.— Sir Oliver Lodge will give a Silvanus Thompson | the battery carried in an insid? pocket by means of a short 
Memorial Lecture at the Finsbury Technical College on Friday, | wire. It is a great improvement on its predecessor, and 1s 
January 26 next, at 7.30 p.m. The subject will be “ The | slightly lighter. It is much cleaner, and gives out no smell or 
Basis of Wireless Communication." After the lecture there will | heat. Its introduction will do away with the necessity for 
bea reception of Old Students. Some ofthe latter have promised | wearing а belt—the bete noire of the policeman. The oil lamp 
interesting scientific demonstrations in the Laboratories, and | was always attached to this heavy leather waistband. The 
many of the doctor's pictures and instruments will be on view. | light is a powerful one; it is cheaper than oil, and the battery 

Controllers.— The proper control of the electric motors | can be recharged in a few seconds. For all these reasons its 
driving machinery, such as mine hoists, pumps, machine tools, | introduction will be welcomed by the force, who will be served 
printing presses, cranes, etc., is an item of much importance to | with it in a few weeks. 
all who aim at economical efficiency. The book * Controllers Meetings.— A General Meeting of the Inst. of Production Ел- 
for Electric Motors," by Н. D. James, contains a vast amount | gineers will be held at 7.30 p.m. on Friday, 15th inst., at the 
fo valuabl? information in its 350 pp., together with 259 illus- | Engineers’ Club, Coventry Street, London, W.1, when Mr. H. 
trations. The price is 21s. 6d. post free from S. Rentell & Co., | E. Honer, of Messrs. J. & E. Hall, Ltd., of Dartford, will de- 
Ltd., at ELECTRICITY Office. — liver a paper, dealing with ' The Production Engineer." Aj 

Motor Passenger Liners.— |t is sometimes thought that the | interested are invited to attend, whether Members of the Ir- 
motor ship has not yet proved its reliability. This belief is | stitution or not, and no tickets are necessary. The Sevrá 
not borne out in practice, for in the December issue of The | Ordinary General Meeting of the I.E.E. (Scottish 
Motor Ship is published a detailed account of the operation of | Centre) will be held at the Rooms, 207, Bath Street, 
a motor ship which has now been in continuous service for | Glasgow, on Tuesday, 12th inst, at 7.30 p.m. Paper: 
eight years and has never once had an involuntary stop. There | “ The Possibilities of Transmission by Underground Cabies at 
is also an interesting and well-illustrated description of an | roo,ooo /150,000 Volts," by A. M. Tavlor. The anmual meer 
clectric cargo winch as used in American Motor ships. ing, of the Birmingham & District ‘Electric Club will be held 

Wages Reduction.—Tl.e members of the E.T.U. have agreed | on Saturday, 9th inst., at the Grand Hotel, Colmore 
to the second 5 per cent. reduction on the April, 1921, rates, and | Row, at 7 p.m. Several important matters will bə discussed 
to take effect on the first pay day following Sunday, January | and officers and committee for the new year will be elected. 
ath, 1923, for the period covered by that pay day, when the The Junior Inst. of Engineers will meet at зо, Victona 
rates will be as follows :—Grade A, 1s. 934. (This rate includes a | Street, Westminster, S.W. І, on Friday, 8th inst., Lecturette: 
travelling allowance. No further allowances to be paid except | “ The Micholl Thrust Bearing’? by John Ward. Also on Tuesday 
as provided by Rule 9 of the London Rules dated February, 1920). | r2th inst, at Royal United Service Institution Whitehall 
Grade B, 1s 6}d.; Grade C, 1s. 5d. ; Grade D, 15. 3id. Presidential Address by Capt. Н. Riall Sankey, “ The СШ 

An Invaluable Index. — We understand that a name and sub- | of Theory to the Practical Man." Апа on Friday, 15th, at z. 
ject index to Vol. I-XXV of the Journal of the Institute of | victoria Street, Lecturette: '' Notes on Printing Machinere 


Metals is about to be issued as a volume of nearly 500 pages, | by W. T. Marchment. АП at 7.30 p.m. The I.E.E. w 
with over 20,000 references, at the very moderate price of 25s. 


net. This volume will cover all the principal metallurgical 
work done in the world between the years 1909 and 1921, and 
we recommend readers to send in their applications without 
delay to Mr. С. Shaw Scott, Secretary and Editor, Institute of 
Metals, 36, Victoria Street, S.W.r. 

Unemployment Insurance for Staff Engineers.— The Society of 
Technical Engineers has now in active operation a very in- 


teresting scheme of Unemployment Insurance. Under it BRITISH MICA Co., L.td. 


Blackburn.—Montague Street Congregational Church is to 
have an electrical installation. 


—— 


meet in the Inst. Lecture Theatre, Savoy Place, Victons 
Embankment, W.C.2, on Thursday, 14th inst., at 6 p.m. 


Paper: '' Electric Arc Welding Apparatus and Equipmen 
By J. Caldwell (member.) | 


t. 


Ao: | ; tone | (Contractors to Н.М. Gevernment.) 

benefit is paid not only during unemployment due to dismissal, ELECTRICAL INSULATING MATERIAL MA A 
but also in cases of loss of salary through suspension due to a C^ 45. Cardinston Road, B NUFACTURERS 
trade dispute to which the members are not a party, and in б sen ире тако сова pre 

cases where such loss is due to prolonged illness. Particulars RINGS MMU SEGMENTS, ANITE SHEETS, TUBES. 
of the scheme may be had in detail on application to the Sec., INSULATING PAPERS, CLOTHS, T rum MICA АН тА 
102, Belgrave Road, London, S.W.r. Е 
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METERING METHODS WHICH TAKE ACCOUNT 
OF POWER FACTOR. 


In recent years it has become standard practice to 
charge large A.C. power consumers on some basis which 
will penalise those who take their power at a low lagging 
power factor. Readers of ELECTRICITY have recently 
had various aspects of power factor brought before them, 
and it is herein proposed to give some simple methods of 
measuring the average power factor or of obtaining 
some factor, depending on power factor, which can be 
used to increase the charge for energy when it is taken 
at a low power factor. It is hoped at a later date to 
give some of the methods of charging used with these 
metering methods. 

Practically all large consumers take power from a 
three-phase supply, and this is metered through a 
three-phase meter connected on the well-known two- 
watt meter method of connection. In this method of 
measuring three-phase power, one element of the 
meter Wr measures EI cos (30— ф) where E and I are 
line volts and amps, and ф is the common angle of lag. 
This is the leading or fast element, and is generally 
coloured blue at its terminals. The other element W2 
measures EI cos (304-4) and is called the lagging or 
slow element, being coloured red at its terminals. These 
colourings are correct on a system whose phase rotation 
Is blue, white, red. On a balanced load Wr will 
equal Wr only when 4 is zero, t.e., at unity power factor. 
As $ increases W2 slows down until, when ¢ reaches 60°, 
W2 will reach zero, and above 60? W2 reverses. 

If the separate readings of Wr and W2 are made 
available, the average power factor over any period 
can be calculated from the formula 


-y Wi- W2 
=” SWrrWz 

The simplest method of obtaining W1 and W2 is to 
Substitute two single-phase meters for the one three- 
phase meter. The sum of the readings will then give 
total energy, while the separate readings give Wr and 
W2 in the above formula. . 


tan 4 
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The same values can be found for use in the above 


formula by inserting a three-phase meter, of the same 


current and voltage, in series with the ‘main supply 
meter, but so connected that the lagging element is 


reversed. This meter will then give the value Wr ~ W2 


while the original meter gives ИІ + И2. A five amp. 
meter can be used for the above where current trans- 
formers are used, but its readings must be multiplied 
by the current transformer ratio. 
The separate values of Wr and W2 can, of course, 
still be found if required, for 
Ит —sum of the two meter readings + two. 
W2 =difference of the two meter readings +two. 
Three-phase power factor can be quickly found from 
a curve of power factors plotted against the ratioW2.W І 
as shown in Fig. т. The top curve gives cos ф corre- 


TUM W/W 


— figure 1 — 


sponding toany value of W2/W1 from І to zero. 


At 
cos ф —.5, the ratio W2/W1 becomes zero, t.e., where 


W2 becomes zero. From this value downwards W2 
reverses, and ratio W2/W1 becomes negative and 
decreases until it reaches — I.0 when the power factor is 
zero as shown by the lower curve. Such curves can be 
easily marked out on a slide rule, and in that form arc 
very useful to the meter-testing engineer. | 

Another method of metering is to employ a wattless 
component meter, t.e., integrating the value КУА sin ф 
hours instead of КУА cos ¢ hours, in conjunction with 
the usual energy meter. The readings of two such 
meters in series will give the power factor for tan ф = 
wattless meter reading--energy meter reading, and 
cos $ can be found from this. Onunity power factor 
the energy meter will register and the wattless meter 
stand still. On inductive load the energy meter slows 
down апа the wattless meter rotates; while if 00° lag or 
zero power factor were reached, the energy meter would 
stop and the wattless meter would rotate at maximum 
speed for that kVA load. 

А simple method of obtaining the energy and wattless 
components of a three-phase load by means of two 
single-phase wattmeters is shown in Fig. 2, where 


Fievae 2 


МІ reading X V3 gives wattless component, and 


Wa „ » 3 4 energy 2n 
OBI current in meter coils «C 
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ОВ =volts across pressure coil of W2=e 
AC = ” » ) » э» Wi x V3 ё 

Ф =angle of lag 
Now IVI =V3eC cos (90 – ф) =/3eCsing 
SO. ИЗИ r=3eCsing —idle component of power. 

32 =3e C cos ф -energy component of 
| power. 

W2 in the diagram could be replaced by a three-phase 
meter for energy consumption to make the arrangement 
more satisfactory. 

Many charges for energy depend on a reading of the 
maximum demand in kilowatts overa given period, and 
the power factor is sometimes brought into this part of 
the charge by arranging the demand indicator to read 
КУА instead of kw. This can be done by employing 
an indicator of the Wright pattern, or by dividing the 
kw. demand by the power factor as found by any of 
the previous methods. 

There is one metering arrangement which gives either 
the maximum or minimum power factor over any period 
on an indicator similar to the Merz demand indicator 
attachment as used on meters to indicate the maximum 
demand in kw. The minimum power factor is some- 
times more desirable than the average power factor 
which is found by all the foregoing methods. In this 
arrangement a combination of two meters—onc energy 
and the other wattless component—is used together 
with an indicator attached to one meter. For maximum 
power factor the indicator 1s fitted to the energy meter, 
and to the wattless meter for minimum power factor. 
Taking the case of the latter, which is most generally 
required, there is a contact maker on the energy meter 
so arranged as to make contact with and reset the 
indicator of the wattless mcter every time a pre-arranged 
number of units are registered on the energy meter. 

It will be seen that in such an arrangement the 
indicator will move up to a point proportional to the 
maximum number of КУА sin $ hours registered on the 
wattless meter during the registration of a fixed number 
of units on the energy meter. The more kVA sin hours 
registered on the wattless meter during one of these 
intervals, the lower the power factor must be—in fact, 
the wattless units+energy units gives tan 4 from 
which cos ф can be found and the indicator can so be 
marked off directly in divisions of power factor. 

With contacts and indicators on both meters, both the 
maximum and minimum power factors can be obtained 
and brought to bear on the charge for energy. The 
readings so obtained will help to show a consumer the 
error of his ways and perhaps educate him to the value 
of taking his units at or ncar the unity mark. 


WIRELESS TELEGRAPHY. 


W'e give below a copy of the examination paper in 
wireless telegraphy set recently by the N.Z. Post and 
Telegraph Department at Wellington. It appeared in 
our contemporary, The Kalipo, of September 20 
last : — _ 

WIRELESS TELEGRAPHY. 


DEPARTMENT’S EXAMINATION PAPER. 


(1) Draw a diagram of a complete 1j-kw. Marconi 
or 2i-kw. Telefunken transmitting and receiving set 
omitting the emergency apparatus. 
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(2) How would you ascertain the percentage v 
coupling between the open and closed circus o: 
transmitting set by means of a wavemieter? Me. 
tion any precaution that should be taken when uiy 
the wavemeter for this purpose. 

(3) Give a list of the points that should be care 
watched in order that the efficiency of operation of th 
transmitting apparatus of a wireless station be та 
tained. 

(4) Name the bad effects arising out of faulty adus- 
ment of a rotary disc discharger and state the po 
cedure that you would follow in eliminating these 
effects and obtaining, a good spark note. 

(s) State all the precautions that should be take by 
those responsible for the working of secondary cells in 
order that the cells may be maintained in a state o 
the highest ethciency practicable. 

(6) Brieily describe the construction and explain the 
principles of operation of either a 

(а) Direct-current motor generator ; or a 
(bh) Rotary converter. 

(7) Draw a diagram showing the construction! 
details of a hot-wire ammeter and explain its action. 

(&) Describe the construction of a telephone receiver. 
Explain why magnets are used, and why the us ol 
hiyh-resistance £clophones becomes necessary whe 
certain tvpes of detectors are used. 

(9) Draw the characteristic curve of апу type of 
valve used as a rectifier of wireless telegraph signals, 
and mention the advantage and disadvantages of 
operating at three different points on the cure. 

(ro) State the cause or causes of the following 
faults :— 

(a) Armature of magnetic key sticks down upa 
closing the A.C. switch. 
(b) Continuous spark discharge upon closing the 

A.C. switch. 

(c) Arcing flare upon release of starter handle. 
(d) Starter handle will not adhere to the novot 
release. 


EDISON SEES NEW ELECTRICAL MARVELS’ 
(Concluded from page 657.) 

A method of taking the last bit of gas out of à 
vacuum tube was demonstrated by Dr. Langmurr. It 
was a small induction coil, which was set down ove 
the tube or electric bulb. The current penetrated the 
glass without heating it, and made the filament 1n the 
bulb glow, so as to burn up the gas. | 

Dr. Langmuir put a small file inside the coil, and 
it turned red. He then told Mr. Edison to put hs 
finger in the coil. 
finger did not even warm. 
before, but not this application of :ћет. | 

Dr. Charles P. Steinmetz next toox Edison in charg 
and they went over to the big electrical laboraton- 
where he is sole ruler. In the place where Dr. Stet 
metz has reproduced the phenomena of lightning Г 
making experiments to test lightning arresters 41“ 
insulation, Mrs. Edison was waiting behint 
protect her and her husband when the bolts 


splinter wood. 
анын 
* Telephony, Chicago. 


He did so and laughed, as | 
He had seen induction СО? 


rae 


| a screen t? 
began t0 
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There were 120,000 volts in the big plates up near 
the ceiling. From them a wire led to a large electrode. 
About five inches below it was another electrode, from 
which a wire led to a piece of elm limb about five inches 
long and three thick. When Dr. Steinmetz gave the 
signal, electricity began to gather in the plates, corre- 
sponding to storm clouds, until it reached 120,000 volts, 
when it exploded like a rifle shot across the gap and 
the piece of wood fell to pieces. Some of the bark 
fell 20 feet away. 

“Would you like to see another piece of wood split?” 
asked Leroy Hayden, Dr. Steinmetz's assistant. 

"Yes, yes," exclaimed Mr. Edison. 

Another bit of elm was blown apart, and then an 
insulator, protected by Dr. Steinmetz’s lightning 
arrester, was placed on the table. The cells exploded, 
and the insulator stood up. On the next test with the 
arrester removed the insulator was cracked open. Mr. 
Edison suggested that two insulators, be used, and 
Dr. Steinmetz had them placed, remarking as he moved 
back : 

“Now we will see what happens.” He had tried it 
before and knew. Nothing happened; the insulators 
stood up. | 

"Now we will convert some tungsten into helium," 

said Dr. Steinmetz. “Some people claim that they 
can change one metal into another by high electric cur- 
rents. We have never been able to do that here." 
‚ But when the tungsten was put on the table апа the 
lightning hit it, it vanished. Helium gas it was sup 
posed to turn into, although Dr. Steinmetz said they 
had never tested the gas to make sure. Dr. Steinmetz 
has a way of discharging 250,000 volts, and is now 
working on one to throw 500,000 volts. If he did it 
in his laboratory, however, it would wreck the place. 
several other buildings were visited and then Mr. 
Edison was taken to the turbine shop, where the tur- 
bines for driving battleships and electric generators аге 
made. Опе there was of 40,000 horse-power that 
would light 2,000,000 16-candle-power Edison lamps 
enough for a city of 200,000 persons. Huge turning 
lathes were there and overhead enormous cranes, 
operated by Foreman Giles’ “* aviators,” as they call 
themselves, i 

In one of the turbine shops the new mercury boiler 
was shown him by the inventor, W. L. R. Emmet, 
engineer in charge of turbine work. This boiler was 
built to utilise the heat efficiency which is lost in steam 
boilers. 

The mercury is vaporised at a heat of 1,000 degrees 
and the vapour goes at a relatively low pressure into a 
turbine. From there it passes into a condenser, where 
t condenses at a temperature so much higher than is 
necessary to heat water that the condenser acts as a 
heater for a steam boiler, the steam from which goes 
о a steam turbine. Then the condensed mercury, still 
it high temperature, goes back to its own boiler. 

The mercury boiler, it was explained, increases the 
output of kilowatt energy per unit of coal some 30 per 
ent. and saves that amount of coal. If 1,000 pounds 
of coal were used in a steam boiler, only зоо pounds 
vould be used in the mercury boiler, a great increase 
n efficiency. 

“ You look doubtful,” said Mr. 
edison, “© and I don't blame you." 

'' No, I never thought water was the best way,” 
aid Edison. 


Emmet to Mr. 


In the afternoon Mr. Edison was taken to see some 
of the secret inventions of the physicists, things which 
are carefully guarded pending their perfection, 

Asked to tell what he thought of what he had seen, 
Mr. Edison spoke of the early history of his company, 
and how he happened to establish his plant in 
Schenectady because he found a plant cheap when 
money was scarce. 

“I wanted to see the old place and the old boys," 
he said, ‘‘ and I'm here. I wanted particularly to see 
what Steinmetz and Langmuir and Whitney were up 
to. It is a very remarkable layout. Some of the 
inventions I am familiar with, and some 1 am not. 

“ I had no success with the tungsten lamp. I tried 
it many years ago and am surprised that Coolidge had 
success with such a rebellious metal. I would not 
have thought it possible 30 years ago. И goes to 
show that 1f you want something bad enough and stick 
to it, you will get it. I had a great many other things 
to do and I couldn't stick. 

“ The mercury boiler? I think there is something 
in that. It is like playing poker with al] blue chips; 
it is risky business, but itj may come out all right. 
All gambling is risky, but you have got to gamble if 
you get anywhere. 

““ The lightning was very interesting. I have never 
worked with such a high voltage. The possibilities 
are leading to greater long-distance and high-voltage 
transmission, and you cannot tell where it will end. 

““ The vacuum tube is one of the things I am most 
interested in. This pliatron tubé should lead to a 
greater advance in radio. It doesn't look to me as if 
you could transmit power with it, but maybe you can 
under certain conditions. It opens another big field.” 

Mr. Edison spoke of his own experiment with 
talking movies, and said that while they seemed to him 
to succeed they did not meet with public approval 
because of what he called а  ''psychological 
phenomenon.’ : 


G.E.C. DELIVERY SERVICE. 


When the General Electric Co., Ltd., moved into 
their new premises at Magnet House, Kingsway, the 
whole of their London stores, formerly situated at 
Queenhithe and other premises, were brought under 
one roof, together with the counters and ofhces. 

Spacious van docks and loading and unloading 
yardage are provided at Magnet House, and, in order 
to take the fullest possible advantage of the facilities, 
the company set about reorganising their delivery ser- 
vice. They now possess a fleet of ro motor vehicles, 
two of 2-ton capacity, four of 3o-cwt. capacity and four 
of топ capacity. There are also four horse vehicles 
devoted entirely to distributing work. = In addition, 
there are three heavy horse trolleys employed on carting 
export trafhc to the various London docks. 

The area served by the G.E.C. local delivery fleet is 
very extensive, comprising most of the London postal 
area, as well as certain other districts. 


‚ Leaflet F.2,840 from the G.E. Co., Ltd., which they have just 
issued, announces substantial reductions in prices of Equiluxo 
Glassware. Substantial stocks of this glassware are carried 
at Magnet House, Kingsway, and at all the company's branches, 
and now is a very opportune moment for dealers to replenish 
their stocks for the present lighting season. 


664 
THINKING. 


The new works manager was being shown over the 
machine shop by the managing director. The concern 
was a small one, and interested in a product which, 
simple in construction, should have proved a very good 
selling line. The newcomer, already acquainted with 
the relative simplicity of manufacture and the desires 
of the firm in regard to output, was amazed at the 
profusion of up-to-date and expensive machine tools 
forming the equipment. of the shop, and commented 
upon the fact to his companion. | 

“Some of those machines," said he, “аге far too 
good for the purpose, others are too numerous, and 
I notice several standing about which have not been 
placed under belt." 

"Well," replied the director, “I have ordered in 
accordance with the wishes of the superintendent, but 
1 must confess that I am by no means satisfied with 
the result. I cannot understand why the productive 
costs are so high and the output so low, for the super- 
intendent and his assistant are both first-class men, 
and I have met their wishes in; every way. Тһе super- 
intendent is not easy to satisfy, but,” he added ex- 
planatory, “he is a thinker.” 

"And the assistant? ” queried the newcomer. 

“Oh! he is also a thinker.” 

So, in a small shop employing some fifty hands, 
there were two supervisors—and both thinkers! The 
newcomer had no need to make further inquiries, for 
he knew why costs were high and output low, and 
he made a mental vow that ere long there would be at 
jeast one “thinker ” less in that shop. | 

Is it not possible that we have too many thinkers in 
industrv, and that this has some bearing upon the 
present unsatisfactory state of affairs? Thinking with- 
out acting is worse than acting without thinking, for 
in the latter case a movement is made, and even if this 
be in the wrong direction the error does not remain 
long undetected, and it serves as a guide to future 
actions. But thinking without acting means expendi- 
ture without return, and the value of the thinking 
remains an unknown quantity. “The proof of the 
pudding is in the eating," and if it remains untasted 
it is impossible to determine whether it be good or bad. 

The thinker makes the pudding, and he believes in 
the ingredients. If he ts prepared to risk the tasting, or 
if someone else is willing to undertake the risk, then 
its value can be determined, and some progress is 
made. But the making of each pudding entails 
expense, and if one after the other is made and left 
untasted, what is the use of proceeding? 

We cannot climinate the "thinker " from industry, 
for he is a necessity. This, however, applies only when 
the results of his thinking are exploited in a practical 
manner. He is an idealist, but he is also a theorist, 
which means that he has some groards for assuming 
that his ideas are practical. He should, however, be 
able to demonstrate this practicability, or, failing. this, 
there should be someone to give the idea a thorough 
test, in order to prove whether or not theory and 
practice are in complete accord. 

The act is the thing which counts, for it is visible 
and, therefore, understandable, but if it is based upon 
careful thought its efficacy is intensified. The works 
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manager thinks that the establishment of a planning 
department will have a beneficial effect upon productio, 
but unless he carries the idea into effect, and explo: 
it to the utmost, the practical value of that though 
is—nothing. 

The planner estimates that the factory can produc 
a certain output, but he must be prepared to demor 
strate. It may be that theory and practice will no 
agree, but he has sufficient faith in his idea to assert 
that the elimination of an unknown factor will ensure 
its practicability. He does not know what that factor 
is, but he acts—and discovers it. 

The superintendent referred to earlier in this article 
spent his time considering the merits of the various 
machine tools, and authorising the purchase of thee 
which appeared to be the best for his purpose. He 
was sa concerned with equipment that he gave no 
thought to output, which languished for the want of 
action. He was always thinking of the future, what 
could be done if only—and then another idea would 
present itself. | | 

A man had swallowed poison, and the doctor, upo 
arrival, promptly administered an emetic. "lm afraid 
it is too late,” said he, “this should have been adminis- 
tered earlier.” Тһе man's companion, who had bes 
there for some time prior to the arrival of the doctor 
replied, “Yes, I was thinking that if an emetic had 
been administered he might have pulled round." “You 
were thinking,” retorted the doctor. “Why the devi 
didn't you act, man? " W. J. Hiscox. 


Qe ee 
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NON-TUNE RECTIFIERS FOR CHARGING 
RADIO-STORAGE BATTERIES. 


Radio telephony requires the use of storage battere. 
So far a 6-volt battery only has been used extensiveh 
and this low voltage requires special charging е1 
ment. The Leich Electric Co., of Genoa, I., U.S.A 
has adapted its non-tune railway signal type rette 
for this purpose and is selling a very compact, efficient 
and reliable charging set. 

The vibrating unit is  shaft-mounted and fe 
polarised armature is acted upon by the magnetic Bcc 
produced by both waves of the alternating curre 
'This increases the efficiency and compensates {ог уап? 
tion of frequency and voltage of commercial ро^ 
current. " 

'The rectifier is equipped with a relay lock that heh 
the vibrating unit in a neutral position and preveh 
the flow of battery current into the machine when t 
power current is interrupted. Users find this recie 
most reliable and have no reluctance in leaving th 
equipment on charge day or night. 


The General Electric Co., Ltd. (Magnet House, КС. 
W.C.2), have recently produced a series of 15 extremely auti 
tive folders giving particulars and prices of * Magnet ME 
heating and cooking appliances, including тапу бө 
electric fires for domestic purposes, hot-water radiators + 
convectors for domestic and commercial use, steriliscms, erik 
hotplates, kettles, etc. We notice that the price RO 
'" Magnet " Pedestal heater has been substantially rues. = 
the same time an improved {уре of element 58 7? 
fitted. The standard element is боо w, but nn 
and 1,000 w. elements can be supplied if Ua 
Another noteworthy feature is a reduction in the x 
of the ‘ Magnet" domestice iron. The standard nu 
s now down to pre-war price, and is provided with à ске 
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NO FIRST CHARGE 


Domestic Lighting Batteries can be supplied from stock, filled and 
FULLY CHARGED, ready for immediate service in the undermentioned 
types and capaciti:s : 


Capacity in amp. hours when 


Type of Cel’. discharging in 10 hours. 


——— ——————————————————————_————————— 


ZSG 3 25 


сл > 


А —— —-—— 
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PSG 3 72 
4 

» 5 
6 


wy LAM 


Domestic Lighting Cell in 
Glass Box, fully charged. 


Where transport or other considerations make it impossible to supply fully charged cells, the plates can generally be supplied 
tly charged condition, so that they require only a very short first charge (approximately fifteen hours) after erection. 
When desired, this first charge may be made in two runs of seven to eight hours each. 


CLIFTON JUNCTION, Nr. MANCHESTER. 57, VICTORIA STREET, $.Ж. 1, 
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ADOPT THE BEST PRACTICE 


HART BATTERIES 


LOW OOST OF UPKEEP 
LONG LIFE 


STEADY LIGHTING 
EASY TO MAINTAIN, 


FREEDOM FROM 
BREAKDOWR, 


Hart Batteries have distinct advantages over all 
other makes. The superiority of Hart Cells 
is responsible for their extensive use in 
central Stations, Private Installa- 
tions and general purposes 
of all kinds 


HART ACCUMULATOR CO., LT 


MARSHGATE LANE, STRATFORD. LONDON. E.15. 


BRANCH OFFICES AT— 


BELFAST .. .. 4I, Chichester Street. MANCHESTER — ., 4, Victoria Bridge. 
BIRMINGHAM — .. 174, Corporation Street. WESTMINSTER .. 36, Victoria St., S. W.r. 
BRISTOL .. -» 37, Victoria Street. YORK ВР .. 6, Bridge Street. 
GLASGOW . .. 107, Wellington Street. 
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Christmas gifts 


that are sure to please. 


SUNCO & XCEL 
ELECTRICAL UTILITIES 


The. articles illustrated aie representative of the high 
quality of " SUNCO Domestic Electric Utilities” generally. 
The full range includes everything that is likely to appeal 


to the public. TOASTERS, IMMERSION < 
BED WAR- HEATERS, 


MERS, etc., etc. 
Write for de- 
SUNCO Electric Kettle—A remarkable development in tails now — 


heating appliances is the wonderfully simple and efficient prices were 
immersion element that can be taken out or put in in a never mere 
few minutes—listed at 42s.—nickel plated finish. It attractive. 


represents the best value ever offered in Electric Kettles. 
р Д . XCEL Elec- 


iric Irons.— 
Many thou- 
sands of these 
: | ЖЕ. ees are already giv- 
ts ted ў к э Ё. 1: ing satisfaction 
Е all over the 


118-120, CHARING CROSS RD., country — it is 


tdeal for general 
LON DON, W.C.2. use. Weighi 


Telegrams e eee ... Secabtlés, We«fcent, London. 3, 4, 5, 6, 7 and 
Telephone ose ove +++ Gerrard. 7766 (6 lines). 8 lbs. Xcel Iron. 


si ШШ LLLI TRITT TT mem m 


UAL ARA EAT TR RT DT NT Ns 


Е 
MAIO UU AARON AUAM PALLAD A AEN RE HN Е: 


zl 


DECEMBER 15, 1922 


FACTORS, CONTRACTORS & DEALERS 
are invited to write for full particulars of 


SAIS ELECTRIC 


HEATERS & IRONS 
Delivery from Stock. 


THE RUSSELL ELECTRICAL APPLIANCES CO,, LTD. 
Manufacturing Electrical Engineers and Electro-Flaters. 
Works: Alliance Mills, Belfast Road, Stoke Newington, 


N.16 
Telephone : Dalston 426. 


London, 


Telegrams; "Lectruss, Stoke, London.” 


TO OUR READERS. 


ELECTRICITY is published every Friday, and, if ordered, is on sale at 
the principal Railway Station Bookstalis and Newsagents on that day. 
it has a тогу ange sale throughout the United Kingdom, as well as in 
the British Colonies and Abroad. 


Questions to which an answer is required must be accompanied by a 
на. stamp forreply. When considered of sufficient interest, the answer 


will probably appear in the paper. 


New advertisements for the displayed columns and alterations to 
existing onea must reach the publishing office not later than the first 
t Tuesday morning, in order to be in time for the issue of the following 
riday. This is important. Hate quoted on application. Sub- 
scription : 13s. a year, 6s. 6d. half-year, 38. 3d. а quer in advance, 
postage prepaid in the United Kingdom and abroad. 


All remittances payable to the Publishers, 8. RENTELL AND Co., 
LTD., 36-39, Maiden Lane, London, W.C. 2. Telephone, No. 2460 


Gerrard. 


Current Topics. 


I notice with much pleasure the keen efforts which 
Mr. Beauchamp, of E.D.A., is making to induce all 
dealers in electrical supplies to push 
the presentation this Christmas of 
electric irons, kettles, toasters, and, 
in fact, the regular host of houschold 
utilities with which electricity is now directly asso- 
ciated. I hope the result will more than exceed his 
expectations. It is all to the good, because an increase 
in demand will mean more trade and less unemploy- 
ment in quite a number of directions. 


Christmas 
Presents. 


onu cn] 


Now, I have my own axe to grind. I want readers to 
buy presents for themselves, and to let those presents 
take the form of technical books. Such a present to a 
man who is actually engaged in the electrical profes- 
sion and making his living out of it may be the means 
of guiding his thoughts and efforts in a direction 
which may mean much financial gain, to say nothing 


of the possibility that he may be led to invent or. 


discover processes which may have a beneficial effect 
on the whole future of mankind. The proprietors of 
this paper (S. Rentell and Co., Ltd.) have specialised 
in the supply of technical books for over thirty years, 
and are therefore remarkably well qualified to execute 
any orders which may be placed with them. So I 
hope my readers will write for catalogues and say what 
they want, and they can rest assured that every effort 
will be made to execute the orders which they are 
asked to place with us. The books can be sent direct 
to the purchaser or to the friends to whom they are 
to be given. Don’t forget us. 
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Taking advantage of the excellent opportunity 
afforded by the recent Marine and Small Craft Exhibi- 
tion at the Agricultural Hall, where 
they were exhibiting electric irons, 
kettles, and other popular electrical 
appliances for domestic use, the 
Electric Heating Company ot Croydon compiled an 
instructive analysis of the views о: the large number 
of visitors to their stall on why electricity was not 
more popular for domestic lighting, heating, and cook- 
ing. As a result of their investigations they found 
that 7 per cent. bad electric light; 4 per cent. electric 
light and an oven; 14 per cent. electric light and a 
kettle; 24 per cent. electric light and a fire; whilst 
only one solitary visitor boasted an electric cooker. 
Making due allowance for the number of visitors who 
were either not questioned, or did not come within 
speaking distance of the stallholders, this indicates a 
very low percentage of users of clectricity їп the 
London area. 


The Reason 
Why. 


Furthermore, it is significant that all who were 
tackled on the subject were unanimous in their desire 
to have electricity installed in their houses if circum- 
stances permitted. Of those who had gone to the 
trouble to inquire as to the necessary procedure and 
cost, the majority reported that they were simply 
unable to afford the prices quoted. When advised 
of the progressive policies initiated by the boroughs of 
Poplar, Hackney and Ilford, previously referred to in 
these notes, they were keenly interested, and there is 
very little doubt that if other London boroughs 
followed suit a considerable expansion in the use of 
electricity for both lighting and heating would follow. 
All of which goes to show that free wiring and rental 
schemes organised in co-operation with local wiring 
contractors afford a promising: field for considerable 
further development, and would make for the benefit 
of the industry as a whole. 


Tn connection with the broadcasting of bed-time and 
other stories, a very interesting point to authors is 
raised by Major lan -Hay Beith, 


Broadcasting whose name will be familiar to 
and readers as a popular writer. Major 
Copyright. Beith is Chairman of the Committee 


of Management of the Incorporated 
Society of Authors, Playwrights, and Composers, and 
in a letter to the Times he lays stress on the rights 
to literary property viewed from the standpoint of 
broadcasting and the reading of popular stories to a 
vast unseen audience. Broadly, Major Beith's conten- 
tion is that the public who hear a story read from one 
or more broadcasting centres will not want to purchase 
the book, and the author thereby loses the monetary 
benefit which should rightfully accrue to him. He, 
therefore, advocates a system of royalty payment bv 
the Broadcasting Company in respect of any author's 
work which is to be the subject of broadcast tales or 
stories. 


Although I can hardly agree with Major Beith's con- 
tention that those who hear a story read will not desire 
to buy the book containing it, I am fully in accord 
with his claim for protection of copyright in so far as 
it applies to the broadcasting of such literary produc- 
tions. It is only just that an author, and particularly 
a popular one, should receive fair remuneration for the 
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efforts of his brain. In any event, the literary profes- 
sion is inadequately rewarded, and only a few of our 
better-known writers are in receipt of a proportionate 
monetary reward for their labour. On the other hand, 
broadcasting a story is by way of advertising its merits 
to all and sundry, and it is probable that а broad- 
casted novel, delivered seriatim, the reading being 
spread over a number of evenings, would bring it to 
the notice of a considerably larger public than it would 
vcach through the usual channels. In such case the 
author stands to benefit in two directions, viz., by vir- 
tue of the royalty he receives for the broadcasting 
rights, and by virtue of the publicity afforded. 


The lending library and growth of the free hbrary 
movement has always been regarded as a curse rather 
than a blessing by the majority of authors, because 
it brings their books within free reach of considerably 
larger numbers of readers; but, viewed from another 
standpoint, there are thousands of people who would 
never hear of certain books, far less read them, were 
it not for the facilities afforded by the subscription and 
public libraries. It really resolves itself into a ques- 
tion of cheap editions ; if ап author achieves popularity, 
it is a matter of business for his publishers to decide 
whether the greater profit will accrue both to him as 
author, and to them as publishers, by printing and 
issuing his work as a limited, high-priced book, or as 
a cheap edition at a popular price, on the principle of 
small profits, quick returns. I have no doubt that the 
question of adequate broadcasting royalties can be 
satisfactorily arranged; moreover, the broadcasting of 
stories will widen the scope for criticism. 


On the principle that telephone subscribers generally 
would better appreciate the difficulties which beset tele- 
phone operators at the exchange in 
Introducing the attending to their requirements, and 
Subscriber to be less prone to criticise the service, 
the Telephone some telephone managers in the 
Operator. States issue invitations to their 
clients to visit the exchanges, see the 
girls at work at the switchboard, and have the system 
of switching subscribers through to one another 
explained to them by the aid of practical demonstra- 
tion. The practice has also been adopted with a 
measure of success in this country, where the National 
Telephone Company occasionally acted as host to cer- 
tain of its subscribers who cared to take advantage of 
the opportunity to look through their local exchange 
switch-room, and thus come to a better understanding 
of the reasons for delay in answering calls, wrong 
numbers, ‘‘ engaged ’”’ replies, and the many other ills 
to which the telephone user is heir. 


In theory, this course of introducing the telephoning 
public to the young ladies with whom, they have pre- 
viously only been acquainted on hearsay evidence, and 
often blamed for her misdeeds, real or imagined, is an 
excellent attempt to tackle an ever-present problem, 
viz., that of eliminating, or, at all events, reducing the 
human error in telephone switching. All human 
beings are fallible, and in telephoning perhaps more 
fallible than in any other business procedure, because 
when one’s instructions are being carricd out by an 
unseen official, one is prone to imagine carelessness 
and deliberate inefliciency where none exists. In the 


completion or subsequent clearing of any telephone 
connection, at least three, and sometimes four or five, 
human beings are involved, viz., the caller, the called, 
and the operator or operators, if the call passes over 
trunks, or through more than one exchange. Now 
each of these human elements to the complete cycle of 
operations is prone to error, and a reduction in the 
total error can only be brought about by one means, 
the substitution of mechanism for human manipulation 
at the exchanges. 


Eliminate the operator, and you remove at once at 
least a third, and, possibly, one-half or an even greater 
fraction, of the total risk of trouble. That as where 
automatic telephony scores; mechanism is almost 
invariably more dependent than human beings, 
especially where such intricate movements as are 
involved in telephone switching: enter into the problem. 
Moreover, mechanism can be speeded up to do its 


work far more rapidly than is possible by human 


agency. There remains the human element repre- 
sented by caller and called parties to a telephone con- 
nection. On an automatic system the subscriber has 
entire control of things, and has only himself or his 
correspondent at the other end to blame if anything 
goes wrong. Given intelligent use of the apparatus, 
and due attention to the simple instructions, an auto- 
matic telephone service is, to all intents and purposes, 
infallible, and there is no necessity for the telephoning 
public to visit the exchange, except, perhaps, as a 
matter of interest and education, to find out how the 
system works, and why his complaints are unjustified. 
He simply doesn’t complain. 
ELEKTRON. 
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ECONOMY IN MAINS LAYING.* 


Bv T. A. G. MaARGARY. 


(Continued from page 659.) 


Where the trench is intended for earthenware con- 
duits, the ground should be excavated and bottomed up 
so as to give the required cover over the body of the 
conduit and not the collar, a small transverse opening 
at the bottom of the trench a few inches wide and 
deep should be cut to accommodate the joint. Ву so 
doing a very much better job is produced, as the 
conduit rests throughout its length on solid ground, 
and much unnecessary excavation is avoided. 

Of course, the width of the trench will depend 
entirely on its purpose, but should never be wider than 
is absolutely necessary. Where a trench is being 


opened for a single cable or pipe, and not more than 


2 ft. deep, a width of 12 in. to 14 in. is ample; if, 
however, the depth has tobe greater than above stated, 
the trench must be wide enough to accommodate the 
thick part of the legs or hips of the excavator. 

In opening a trench for a conduit line, the whole 
length of trench between intended boxes should be 
opened before commencing to lay the conduits. Unless 
this is done, it may happen that after some cf the con- 
duits have been laid and filled in, some unforeseen 
obstruction may render it necessary to alter the level 
or direction, which will result in unnecessarily sharp 


*Reprinted from the Electrical Power Engineer. 
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bends and dips. These inequalities may lead to the 
damage of cables when being drawn in. 

Conduits should always be laid so as to drain into 
the draw boxes, and under no circumstances should a 
dip be allowed, as water will accumulate in this pocket 
and shorten the life of the cable. Road-crossings in 
particular should be carefully laid, as the water at these 
points usually contains salts, which very quickly eat 
through the lead sheathings of cables. 

Wihere side roads are to be crossed, men should be 
sent ahead of the gang ta get the ground out. A 
portion of the road wide enough to accommodate the 
tratfic should first be opened up; this should be 
timbered over and the remainder of the road opened. 
By working this wav, any obstructions in the road are 
exposed, and satisfactory levels can be arranged. This 
course should be followed whenever a road has to be 
crossed. | 

The practice of opening half а road-crossing, laying 
the conduit, filling in, and then opening the remainder 
of the road is bad, as it usually leads to an unsatis- 
factory duct line. 

The writer has come across mains engineers who 
thought it a particularly smart thing to knock off the 
top bricks of a sewer to make room for the pipe line, 
and to fill in again before the damage done had been 
observed by the drainage authority. 

This sort of thing should never be done without first 
obtaining permission. lt is sure to be found out 
sooner or later, when the cost of correspondence and 
perhaps litigation will more than swallow up any 
saving which may have been effected. 

A suitable length of trench having been opened and 
properly '' bottomed up," the conduits or cable can 
be laid. | š 

The space available in this paper will not allow o 
conduit laying being gone into in detai. A minimum 
number of men should, of course, be employed, and a 
single earthenware duot in a trench of normal depth 
can be laid by one man. He should first lav the ducts 
along the side of the trench in such a manner that he 
can reach them easily when standing in the trench. 
When the trench is quite straight, all the ducts should 
be laid to a stretched ranging line; this will avoid 
subsequent regulating. 

Self-aligning ducts: should never be laid dry; the 
joints should be painted with a special compound made 
for the purpose. Failing this, a mixture cf one part 
resin and two of good tallow wil be found very 
satisfactory. 

For three-way ducts and over the layer will require 
assistance. One helper will be sufficient for three-way 
ducts, and two for the usual sizes above this. 

When it is necessary to regulate the conduits, a very 
nice job can be made by placing a long floor-board at 
the side of the conduit and applying pressure to this 
board with a lever at the required points. This 
method is partinularlv good for setting curves. 

Any regulation that mav be needed should be done 
as soon after laying as possible, as, if left too long, 
the joint compound will set, and the joints will break 
away when the conduits are moved. 

One word of warning; put a reliable man on this 
job, and instruct him to inspect every duct as it is laid 
to make sure no obstructions or byirrs are present. 

A duct line, once laid, cannot be broken without 
permanent damage. 

Nothing need be said on laving cables direct in the 


ELECTRICITY. 


669 


ground beyond cautioning the mains engineer against 
laying in ashes or similar corrosive soil. In this case 
the cable should be surrounded by at least 6 in. of well- 
rammed clay. 

When cables are laid on the solid system, much time 
and money can be wasted unless all the details are 
looked to very carefully. 

The joints of the troughs should be made as tight as 
possible when they are being laid in the trench. This 
can be done very effectively by dipping the spiggot and 
socket in a bucket of hot filling compound as each 
trough is laid. If this method is followed, it will be 
found that a very effective seal is made thereby ; sub- 
scquent running about for shovels to pack earth round 
the leaking joints will be avoided, and the work of 
filling will proceed more rapidly. 

A suitable length of trough having been laid and the 
cable drum mounted in the required position, the cable 
can be run out. "This is best done by placing the men 
at intervals along the trench with a foot on either side 
of the trough, the distance between the men depending 
on the nature and weight of the cable. 

The cable is then rolled off the drum and passed hand 
over hand between each man's legs, each man coming 
forward in his turn as the end of the cable reaches the 
one in front and returning to his station as the cable 
is paid out. | 

When the required length of cable has been taken 
from the drum, it should be gently laid in the trough. 

The next step is to place the bridges in their correct 
position. They shovld be 1114 at equal intervals and in 
such a manner that the joint on the trough comes 
midway between two bridges. This precaution increases 
the surface leakage path for moisture to a maximum. 

The bridges are best made of glazed porcelain or 
some similar vitreous material, and should be perfectly 


, dry. This can be eftected by keeping them under the 


compound boiler till needed. 

lo place the bridges, the cable should be slightly 
lifted and the bridge slipped under in the required 
position. Any dirt which may have found its way into 
the trough can be wiped out at the same time. 

The next step is the filling, but before this is 
Ccscribed it will be as well to consider the question of 
what material to use and the best way to melt it. 

The two filling materials in general use are bitumen 
E gas-tar pitch, tempered with a suitable thinnings 
oil. 

If you consult the two leading cable makers of this 
country, one will te!l you that bitumen is the only 
suitable material, and the other that pitch is perfectly 
satisfactory. | 

The writer has had over twenty years’ experience with 
both these materials, and has found nothing to choose 
between them. 

When cost is considered, however, everything is in 
favour of pitch, the price of this material being about 
'alf that of bitumen; and, on a job of any size, the 
saving will more than pay the mains engineer’s salary, 
even though he be receiving the E.P.E.A. Schedule 
rates. 

Pitch сап be purchased either in the hard state or 
mixed with the necessary thinnings oil to render it 
semi-plastic. The first is known as hard pitch, and 
the latter tempered pitch. 

(T'o be continued.) 
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Questions and Answers by Practical Men. 


RULES. 

QUESTIONS : We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of 
sufficient interest to our readers wili esther be ted to under s Answers to Corre- 
$ ” or replies will be invited from our readers. One shilling will be paid 
Jor the question which we select for competitive replies in this column. 

ANSWERS: A fes of 10s. wili be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies , 
importance will be attached to clearness and conciseness, as well as энде А ‚ The 
Editor reserves the right to make no award, or to accept only one reply, tf, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
he return of their manuscripts, tf unaccepted, should enclose stamped 
envelope 


Write on one side of the paper only, and tf diagrams are sent, draw them on а 
separate sheet of paper айас to the manuscript. Competitors may adopt a 
“пот de plume," but, both in the case of questions and answers, the competstor's 
real name and address must be sent with the manuscript as a guarantes of good june 
No correspondence will be entered into with regard to successful replies. The Edstor's 
decision ss final. 


Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
siz competitors who win the first or second prize the most times during the next twelve 
months 


The words Questions and Anewers” or '" Q" and “ A" should be placed at 
the top left-hand corner of ай letters intended for this column. 


QUESTION No. 151. 

Can any reader inform me of an easy method and 
means of calculating the details necessary to design a 
magnetic brake of the solenoid type, such as is used on 
electric cranes?—" А. А. M”... | 

QUESTION Мо, 152. 

Are the following details sufficient to enable me to 
calculate the draw+bar pull of an electric battery 
tractor :—5 b.h.p., 88 volts, so amps., 1,250 r.p.m., 
gear ratio 10—1, road wheel 2 ft. in diameter? If so 
I shall appreciate the effort of any reader who will work 
it out for те. —“А. A. М.” 

(Replies to Questions Nos. 151 and 152 must be 
received not later than December 16, 1922.) 


THE EFFECT OF LOCAL CONDITIONS ON 
RADIO DIRECTION-FINDING INSTALLATIONS. 


At a recent meeting of the Institution of Electrical 
Engineers, a paper having the above tiil: was pre- 
sented by Mr. R. L. Smith-Rose, M.Sc., Associate 
Member, and Mr. R. H. Barfield, B.Sc., Student. 

The paper, which is of considerable interest, gives 
an account of some of the experiments carried out 
during the past year by the sub-committee of the 
Racio Research Board on Wireless Direction Finding. 
The paper is not one that can be very easily sum- 
marised, and should be referred to in its entireiy by 
all who are interested in direction-finding problems. 

As the majority of the work was done cither at the 
Radio Research Station, Slough, or at the National 
Physical Laboratory, Teddington, the figures given 
and the general conclusions drawn should be of con- 
siderable value, as the apparatus used and the figures 
obtained cou!d be checked by the standard instruments 
installed at these places. 

The paper summarises the work of previous investi- 
gators, who have experimented on the same lines, and 
it indicates why further research work was necessary. 
it describes experiments regarding the effect of metal 
work, coils, aerials, overhead wires and trees on a 
direction-finding set in their Vicinity, and it gives 
definite figures which show the extent in certain cases 
of an alteration produced by mountains and buildings. 
In spite of all the figures obtained, the conclusion is 
arrived at that it is very difficult, if not impossible, to 
make general rules as to the effect of surroundings on 
a direction-inding installation, although the results 


of the investigations which are ziven in the paper 
should prove of value, particularly in view of the scanty 
evidence previously existing’ on the subject. The 
experiments have suggested further lines foz research, 
which it is understood will be continued as soon as 
opportunity permits. 

The general impression that one gets in reading 
through the paper is that the results obtained appear 
to be so different from the results expected. As an 
instance, the proximity of a tuned, and alternatively, 
an earthed aerial to the direction-finding station made 
no appreciable difference in the observed bi aiirgs, and 
yet on the other hand, the proximity of overhead tcle- 
phone lines produced observations which were consider- 
ably different from the correct values, and that the 
values changed considerably from time to time, possibly 
due to the alteration of circuit conditions on &he tele- 
phone wires at the various exchanges to which they 
were connected. 


ee 


CHAS. LETTS’ DIARIES. 

Almost every diary requirement is met by the ex- 
haustive series published annually by Chas. Letts and 
Со. (Southwark Bridge Buildings, S.E.1), who always 
make a feature of specialised diaries such as ‘* Schocl- 
boy’s,’’ '' Scout's,” '' Gardener's," etc. Newcomers 
to the series for 1923 include the ** A.A. Motorist’s 
Diary ’’ and the ‘‘ Country Life Diary,” both of which 
are sure of ready acceptance. Though not quite down 
to pre-war level, the prices show a very considerable 
reduction. from those ruling last year; on the other 
hand, the general finish beth in printing and binding 


.has been improved. 


Besides the wide range of pocket diaries, we would 
remind our readers that Chas. Letts make manv desk 
diaries, with plenty of space for notes and with an 
abundance of useful information. There are also manv 
calendars, including the ** Efficiency Calendar,’’ which 
should certainly be investigated by calendar buvers. 
Anyone wishing to make a present of a diarv to a 
lady might do worse than give her one of the serics 
of imitation tortoiseshell and mother-of-pearl. 


ES 


The Consolidated Pneumatic Tool Co., Ltd., of Egyptian 
House, 170, Piccadilly, W. 1, have appointed Cart. Colpovs C. 
Walcott, R.N. (ret.), as their district manager for the Bombay 
territory. He is now on his way out to take up his duties in 
the place of Mr. Rowland Jones, late district manager, who has, 
unfortunately, been ordered home owing to ill-health and has to 
relinquish his post. The Bombay address of the companv is: 
Amarchand Buildings, Ballard Road, Fort, Bombay, where tools 
and spare parts are stocked, and all enquiries, repairs, etc., will 
receive careful and prompt attention as hitherto. 

We have to thank our old friends, Simplex Conduits, Ltd., of 
Garrison Lane, Birmingham, and generally speaking рор 
where else, for the 1923 edition of the Simplex Diarv. which 
will, we are certain, be of use to us during the ensuing vear in 
the same way that its predecessors have proved of use during 
the past years. On this occasion they have departed from the 
fast-bound booklet in favour of an inset and a loose bound caif 
cover. Certain tables in the bcok portion have been replaced 
by others which may be considered more useful, and the re- 
maining text has been most carefully checked and revised. 
The Company are at all times pleased to receive any sugpestions 
for the improvement of this Simplex annual, and as it has a 
very wide circulation we shall await with interest the report 
which the publicity department of the Company may issue as 
to the criticisms received. For our own part we prefer the 
BIS inset style with loose cover to the former fast-bound 
book. 
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Reviews of Books, &c. 


— 


[Books noticed in this column will be sent from ELEC- 


TRICITY Office to any part of the world, for the published 
price, plus ten per cent. for postage (minimum 2d.) and 
orders will be appreciated.] Р 


КАО FOR EveRyBovy. By Austin C. Lescar- 
boura. Edited by К. L. Smith-Rose, M.Sc., D.I.C. 
(Methuen. 7s. 6d. net.).—'' Listening to the foremost 
citizens of the nation ; keeping in touch with the affairs 
of the world; enjoying the classical and popular must. 
of yesterday and of the very hour; spanning hundreds 
and even thousands of miles without physical con- 
ductors between the talker апа the listener," etc. 
These remarks aptly introduce an interesting and in- 
structive book containing a happy combination of 


American and English theory and practice. 
Written in the usual breezy American style, 
it has been  edited—or shall ме say trans- 
lated into  English?—with just that amount 


of alteration needed to retain the original individuality 
of its author. The book contains valuable information 
alike to the novice and the amateur, and gives to both 
a much better idea than any wireless book written 
of what radio will be in this country in a few months’ 
time. It also puts the reader into touch with radio 
in the United States of America in its best phase, and 
introduces and illustrates the designs that over there 
are standard practice, and we here shall be wise to 
adopt, as such practice ts based upon experience which 
so far we have not satisfactorily obtained. We refer 
particularly to broadcasting on the comparatively short 
wave lengths. The fund of information contained in 
the book is very varied. On the one hand, the popular 
description of the valve, in which the grid is described 
as the '' traffic officer," and the electron stream ihe 
bridge between the plate and the filament, over which 
the '' traffic officer ” has control. On the other hand, 
the description of the various world-wide radio chains. 
The chapter on amplifying is simple and clear, but why 
it should be called '' the gentle art of amplifying ” 
it is difficult to say, for, generally speaking, low fre- 
quency amplification, at all events, is usually far from 
being a gentle art. Some of the later chapters of the 
book will convev to the reader the more serious side 
of wireless development and its possibilities in the 
future. Radio control, the radio compass, wired wire- 
less are touched upon in turn, and the methods adopted 
for handling transatlantic and transocean traffic. are 
described. The short descriptions of the constructions 
of simple sets are of special interest to the novice, and 
the diagrams explaining these descriptions are of a 
non-technical nature and can be understood and fol- 
lowed by all. To summarise the book generally, it is 
a far better product than many books that have been 
written with a view to covering the same field, and it is 
a book of interest and of use which it is safe to 
recommend. 

COMMERCIAL CONDITIONS IN NEW ZEALAND. By 
К. W. Dalton. (Н.М. Stationery Office; 2s. post 
free).—This is one of the regular reports issued bv the 
Department of Overseas Trade, and as such it will be 
of direct interest to electrical engineering firms who 
wish to study the opportunities for the development of 
trade in this rapidly growing Dominion. It should be 
remembered that the inhabitants of New Zealand are, 


in a general sense, intensely patriotic and there is 
alwavs a preference for electrical plant and accessories 
of British origin, providing that prices are anywhere 
within reason. 


L.C.C. ELECTRICITY SUPPLY RETURNS, 1920-21. 
Royal 8vo, 58 pp., with maps. (King and Son, ss. 
net).— This is the return relating to electricity supply 
in the London and Home Counties Electricity District 
as provisionally determined by the Electricity Com- 
missioners under the Electricity (Supply) Act, 1919, 
showing the various authorities under the Electric 
Lighting Acts, 1882 and 1888, with the authorised 
areas of supply; together with an analysis of the 
accounts of each undertaking for the year ended 
March 31, 1920 (or December 31, 1920), and also 
miscellaneous statistics for the year ended March 31, 
1921 (or December 31, 1920), relating to capacity, out- 
put, charges, assessments, etc. It has been issued 
officially by the Highways Committee of the L.C.C., 
and contains much matter of anterest to central 
station engineers in general as well as to London in 
particular, and also, of course, to the electric lighting 
committees and boards in the provincial towns who 
may wish to become acquainted with the position of 
the electricity undertakings in the metropolis. 


WaTER-POWER IN THE BRITISH Empire. By Sir 
Dugald Clerk and Prof. A. H. Gibson. 54 pp. 
Constable, 3s. 6d.).—The potential water-power of the 
British Empire amounts in the aggregate to between 
5o and 7o million h.p., and much of this is capable of 
immediate economic development, chiefly in hydro- 
electric power stations. It seems clear that the 
development of our natural resources is inseparably 
connected with the development of our water-powers, 
yet actually but little has so far been done. How- 
ever, in this little book the authors present to us all 
in a most businesslike and appealing manner the whole 
case for this development, together with the results 
arrived at by the committees of investigation appointed 
a few vears ago on behalf of the scientific societies and 
the B.O.T. In order to get a clear understanding of | 
the question involved and to stimulate interest we 
hope that engineers generally will make theniselves 
familiar with this worthy publication and will see to 
it that they do their bit to make the general public 
take a live interest in the subject. : 


NEW BOOKS PUBLISHED. 


“ Wireless Design and Practice," by Sleeper, 8vo, 3s. 6d. net. 

“ Water Power in the British Empire," by Clerk and Gibson. 
Cl. 8vo, 54 pp., 3s. 6d. net. 

“ The Practical Application of X-rays,” by С. W. C. Kaye, 

Cl. 8vo, 135 pp., 95 illustrations, 10s. 6d. net. 

Automotive Repair for Electrical Service Men," by J. C. 

Wright, Cl. 8vo, 164 illustrations, 407 pp., 15s. net. 

Moving Picture Projection," by J. Slater, Cl. Cr. 16 mo, 

165 pp., 34 illustrations, 5s. 

“ Motor Manual," 24th edition, 2s. 6d. net. 

“Radio ‘Phone Receiving,” by Erich Hausmann, 

183 pp., 74 illustrations, 9s. net. 

How to Form a Company,” by H. W. Jordan, 15th edition, 

Cl. 8vo, тоз pp., Is. 6d. net. 

Lubrication and Lubricants," by J. Н. Hyde, Cl. f'cap 8vo, 

II4 pp., 37 figs., 2s. 6d. net. 

British Standard Specifications," 156 dimensions and resist- 

ances of enamelled plain copper wire for electrical instruments 

and apparatus, 8vo, sewn, Is. net. 

Incandescent Lighting," by S. I. Levy, Cr. 8vo, 129 pp., 

illustrated, 3s. net. 
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Various Items. 


Blackburn.—At the Town Council, on December 7, it was 
decided to borrow 260,000 for laying electricity mains, etc. 
Accrington.— The Electricity Committee states that they might 


reasonably expect a material reduction in their charges in the 
immediate future. 


Harrogate.—Steps are being taken to prevent any repetition 
cf the damage done by flooding at the electric lighting works 
early this summer, 

Tenders Wanted—Australia.—The Victorian Railway Commis- 
»ioners invite tenders for insulated copper wire for power sig- 
nalling. Particulars from D. О. T., 35, ОМ Queen "street, 
London, 35.W. т, 

E.D.A. Oonference.- The next Salesmanship Conference will 
be held to-night (Friday, 15th) at Caxton Hall at 7.30 p.m., 
when Mr. W. Attwood will lecture on “Theory and Practice 
vf Salesmanship in Relation to the Electrical Industry.” 


Cork.—The deliberate injuries to the Corporation electrical 
plant caused recently by a band of armed brigands, who were 
plundering while the city was in darkness, have been repaired, 
and the electric lighting and power are in full swing again. 

A Trade Opportunity.— Messrs. Jacob Parkinson and Sons 
(Blackpool), Lid., builders and contractors, have secured the 
contract for the erection of the new London, City and Midland 
Bank in Fleet Street. The amount of the contract is over 
f, 100,000. 

Voltage Alteration in Wellington, N.Z.—The electrical supply 
authorities in Wellington propose to raise the voltage of ithe 
А.С. distributing system from 105 to 230 as soon as the neces- 
sary electrical energy сап be supplied from the new hydro- 
electric power station at Shag Point, Evans Вау. 

Obituary.—\We regret to announce the death, on Monday last, 
ct Mr. B. S. Broadhurst, late managing director of the Brush 
Electrical Engineering Co., with which he had served in various 
capacities for over 40 years. To his many friends the untimely 
death of a man of such apparent robust constitution has come 
“with a severe shock. ` 

A Healthy Sign.—The Electrical Contractors’ Association are 
finding the Lendon Branch growing rather beyond control owing 
to the increase of membeiship. It is proposed, therefore, to 
organise a number of sub-branches in the suburban districts. 
The first of these is to be at Ealing, to form a centre for the 
meeting of Kalinz, Acton and district members. It is hoped 
that the organisation of other similar sub-branches will follow 
rapidly. | 

Meetings.—The Junior Inst. of Engineers will шесі at 
29, Victoria St., Westminster, S.W.1, on Friday, rsth inst. 
J.ccturette, “Notes on Printing Machinery " (slides). by W. T. 
Marchment. Also on Friday, 22nd inst., Social Evening. On 
Friday, 29th inst., Jecturette, “Brewery Engineering "' (slides), 
by C. F. Morgan (Member), and on Friday, January 5, Lec- 
turette, “Wave Power Transmission," by W. Dinwoodie (slides). 
All at 7.50 p.m. | 

“+ Some " Rotor —We have just been shown a photograph of 
two hefty traction. engines drawing the rotor for the 22,500 
K.V.A. turbo alternator, which the G.E.Co., Ltd., are manu- 
facturing at ihe Witton Engineering Works for the Corporation 
of Birmingham powe::station. The weight of the rotor is 
i4 tons, and the overall length 22 ft. 6 in., from which one 
may gather „оше idea of the size of the machine of which it 
will ferm a part. 

The Batti-Wallahs.—A Lumper Christmas Smoking Concert 
and Reunion has been organised and will be held at the 
Engineers’ Club on Friday, 22nd inst., at 8 p.m.. and in view 
of the short notice members are specially appealed to to make 
it a success. President Barralet will be in the chair, hatching 
some new Edgarisms, and a fine programme is arranged. 
'ickets 2s. 6d. each from the Hon. Secretary, M. Whitgift, 
24, Broadway, London, S.W. 1. 

Electro-farming in Hertfordshire.—4 lecture on electro-farming 
was recently delivered before the Hertfordshire Institute of 
Agriculture at Oaklands, St. Albans. It.was given by Mr. R. 
Borlase Matthews, M.I.E.E., and it was probably the first time 
that an agricultural college has considered such a subject. Тһе 
iccal farmers were invited to attend, and much interest was 
taken in the procecdings ; 1ndeed, the Institute are dealing with 
the matter of electrification of their college farm at the present 
time. 

Blackpool — Гће Electrical Engineer has been authorised to 
extend the electric-light main to the premises of Blackpool 
‘lower Co. The Corporation are applying to the Electricity 
Commissioners for sanction to borrow 4:33,000 for the pur- 


| 


chase of additional plant. The Corporation Fas also approved 
terms with Fleetwood Council for the suppl&.of power in 
Fleetwood from the Urban Council's electricity, works. The 
tender of Messrs. J. M. Henderson and Co., Aherdeen. for the 
supply of an electrically driven locomotive trave}i:ng crane and 
grab tor charging cells at Blackpool refuse destguctor has been 
accepted. - 

Oompetitions.—To stimulate interest in certa” _ t elec- 
trical problems, the £/ecír:ician. is arranging a™™ries of corm- 
petitions, and is allocating £250 in prize money - .vSse Com- 
petitions will be open to all persons without dist “ction of age, 
sex or nationality, and will be held at quarterly и .zvals during 
1923. The first will be for designs for the cheapest and best 
electrical installation for an © all-electric house. The second 
will call for a solution of the problem of how hot water car 
best be obtained electrically. The third will require a scheme 
{о be prepared for the lighting of a village hall electricaiiy. 
It is enticipated that not only will some interesting solutions be 
sent in, but that the results will stimulate electrical progress 
and lead to the cheaper and more efficient use of electricity 
Full particulars of competitions are being publishel іп the 
Electrician, 


Trade Notes, 


We have ieccived from Brittain’s Electric Motor Co., ^' 
110, Cannon Street, London, Е.С. 4, а copy of their lates! 
catalovue and price list dealing with the motors in which they 
have built up such a reputation. This new catalogue contains 
many interesting details as regards the torque, output, perc 
dicities and dimensions, eic., and will prove of direct interest 
and value to all engineers and contractors who may pe in the 
market for А.С. polyphase and other types of motors. It will 
be forwarded with pleasure on receipt of trade application er 
uade card. 

From Oredenda Conduits Co., Ltd (Whitehouse St., Aston. 
Birmingham), can be obtained an imposing catalogue of (rela 
heating and cooking appliances. The range is most compre- 
hensive, and covers almost every requirement of this branch cf 
clectrical. manufacture--industrial, domestic and institutional 
Among the new devices, attention may be drawn to the Creda 
tilting fire, a new-pattern steriliser, *‘ Swing-gate `° toaster, the 
Creda bowl fire, and others. 

Publications to hand from the Overseas Engineering Oo., Ltd. 
(08/70, Great Eastern St., Е.С. 2), deal with the ** Overseas ` 
automatic petrol-parafhn electric-lighting plant (750 and 1.502 
watt dynamo), various” oil. petrol and = paraffin’ engines. 
" National" D.U. motors and dvnamos, and * Federal” 
(guaranteed) electric lamps in various voltages and wattages for 
general lighting and also for motor-cars. 

In a recent issue we referred to the * Reako " heater toaster 
which is now placed on the market by Russell Electrical 
Appliances Oo., Ltd. (Alliance Works, Belfast Road, London. 
N.16). Та their latest list they Ilustrate and describe the 
* Reako °? domestic iron, which thev claim contains a most 
efficient heating element, having a consumption of only 33% 
watts per hour. In other words, the iron can be in continues 
use for nearlv three hours for the cost of one unit of electricity. 
Interested readers should make a point of asking for catalogue, 
enclosing trade card. 
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DOMESTIC LOAD BUILDING. 


The great increase in importance of this subject at 
the present time is shown by the fact that a paper by 
Mr. W. A. Gillott, entitled ** Domestic Load Building : 
A Few Suggestions on Propaganda Work," has 
recently been read before the I. E. E. in London, as well 
as before some of the Territorial Centres. Very good 
discussions were obtained, and the paper itself is well 
worth reading in full, one of the most important 
points, perhaps, being that actual curves are given, for 
the first time demonstrating how in practice a mixed 
heating, cooking and domestic power load gives a 
much more uniform demand on the power station than 
many, in the past, had expected. 

The following extracts from the paper may with 
advantage be referred to :— 

Referring to the desirability of a two-part scheme, 
with a comparatively high fixed charge, and with the 
charge per unit so low, as to provide a satisfactory 
return, the author states that he inclines to the opinion 
that the fixed charge should be sufficient to cover a 
consumer's normal lighting costs when the low unit 
charge is added. In other words, his lighting account 
would be practically identical under this tariff with 
what it would be under the standard flat rate which 
may be in operation. This provides a safeguard 
against supplying the consumer at a loss, and it is only 
upon an increased consumption that he obtains the 
benefit of the cheaper units. 

Taking as an illustration a domestic consumer with 
1 kw. of lighting installed, under average conditions 
his normal consumption would be approximately 300 
units per annum, thus :— 

Flat Rate. Two-part Tariff. - 
£ s. d. 4, s. d. 


доо units at Fixed charge per 
(say) 8d. 3000 · kilowatt (light- 
ing) installed 

(say) ... 810 o 
300 units at (say) 

14d. . 117 6 

, N {то 7 6 


The figure of 140. is taken because the present ten- 
dency is to supply electricity for domestic purposes at 
this rate. Е 

From the above it will be seen that the consumer's 
lighting account remains, for - all practical purposes, 
unaltered. If such a consumer installs a cooker, cater- 
ing for six persons, his consumption of electrical 
energy would be increased by approximately 1,750 units 
per annum, making his account as follows :— 


£s d. 


Fixed charge as before 8 то о 
2,050 units ( lighting and 
cooking) at 14d. .. 12 16 3 


я И £21 6 3 
The average price obtained per unit will be approxi- 
mately 24d. It is good business to prove to a con- 
sumer that his adoption of a domestic or multi-part 
tariff does not increase his normal lighting account, 
and that wastage or extravagance in the use of light 
is costing him only 14d. per unit, which can for prac- 
tical purposes be ignored. He will then see that his 
cooking, heating or power is charged at this low rate 
and he will appreciate the change. ‘The education of 
the consumer upon this point will be of great value, as 
he will learn to look upon his supply as being given at 
14d. per unit, and regard the fixed charge as a rental. 

Taking as an illustration some 500 of such con- 
sumers on one system, the maximum load installed 
would be 6,000 kw.; the maximum demand on the 
station would not, however, owing to the high diver- 
sity factor, exceed 600 kw. The consumption of the 
whole would be 1} million units, and the revenue 
approximately £15,200. 

One of the most ithportant characteristics of this 
class of business is its continuity; in contrast to the 
industrial load it is unaffected by strikes or lock-outs, 
and this should therefore increase the desire to culti- 
vate it. E | MEN 

From curves indicating the nature of the load 
upon the Billingham Housing Estate (25 houses only, . 
i.e., approximately one-third of the whole village), each 
house having one cooker, one wash boiler (10 gallons), 
one fire, kettle or iron, lighting (the average number- 
of kilowatts installed at each house is 11.28, and, 
therefore, the total connected load is 11.28 X 25 
= 282 kw.), it was shown that the highest demand 
(approx. 31 kw.) occurred on Sunday, December 11, 
at 12.30 p.m. It is interesting to note that this demand 
lasted for only а few minutes, the average maximum · 
demand being in the neighbourhood of 24 kw. The 
returns being taken in winter time, are consequently 
at their maximum. | | 

It is of interest ta study the characteristics of the 
daily demand. As the curve shows, Sunday is un- 
doubtedly a day when much cooking is done, and no 
doubt a certain amount of heating is carried on from 
breakfast (8.15 a.m.) to 2:30 p.m. There is a short 
period of rest before tea is prepared, about 4 p.m., and 
at 6.30 p.m. the load quickly drops to.the normal light- 
ing demand, as is the case on each day of the week. 

The morning load on Monday and Tuesday is due to 
the wash boilers and cooking. Monday's curve indi- 
cates that the boilers are in operation soon after 8 a.m. 
and that the cooking load is not so heavy, as probably 
no mid-day meals will be cooked. On Tuesdays almost 
the same conditions apply, but more cooking is done, 


as shown by the demand from 12.30 p.m. to 2 p.m. 
Thursday is undoubtedly the bread-baking day, as 
shown by the comparatively longer period of demand. 
Saturday appears to be a day of “ put off °” meals. 

The occupiers of the houses include district 
engineers, station engineers, engine drivers, and the 
usual type of individual employed upon a supply 
system. 
it is the usual practice to bake bread and cakes at 
home. 

These curves give much information, and one is able 
to estimate with accuracy the size of feeder cables 
necessary for a district, They show at a glance how 
the load comes on and' how it coincides with the 
general station demand, and they can be applied to any 
system for comparison. They amply prove the load 
to be a daytime demand, and that it is continuous, 
i.e., it is an everyday load. The high diversity factor 
is well demonstrated, and proves the value of the load 
to an undertaking. 


These curves enable one to imagine the nature of the 
system load in the power station of the future. By 
multiplying these results by the number of likely con- 
sumers in a given area, it will be seen that it is possible 
for the domestic load in many stations to be larger than 
the industrial load. 

The author has compared the curve for Sunday with 
that of a gas company's output on a similar day. The 


two are identical in shape, and it is interesting to relate Y 


that the value to the gas company of five hours' 


Sunday's load was equal to that of a whole week-day's | 


combined domestic and industrial load. 


In view of the importance of the domestic load, and 
the desirability of distributing as much information of 
its character as possible amongst supply engineers, 
the author suggests that the Institution might consider 
the advisability of investigating {һе matter in detail 
and submitting a report upon its findings. The Elec- 
trical Development Association have obtained certain 


No other system of cooking 15 provided, and - 


information of a general nature, and by co-operation | 


most valuable assistance could no doubt be given to 
the industry. 


ENJOYMENT AND BENEVOLENCE. 


On Friday, the 15th inst., a ball was held at the 
Heaton Assembly Rooms, Newcastle-on-Tyne, which 
was organised by the Newcastle and District Advisory 
Committee of the Electrical Trades’ Benevolent Insti- 
tution. As in previous years, special attention was paid 
to the producing of remarkable lighting effects. On 
this occasion the decorations were exceedingly good, 
having been carried out by Mr. W. Fletcher, of Messrs. 
Fletcher Brothers, and Mr. A. S. Lowrey, of Messrs. 
Robson and Coleman. Various firms lent the necessary 
lamps, etc. A Christmas tree, brilliantly lighted, was 
presented by Mr. Back, of the British Thomson- 
Houston Company, and the presents on the tree, which 
were given, were sold by auction in the course of the 
evening. The result of the sale amounted to about £40. 
The guests were received by Mr. and Mrs. Clothier, 
and it is anticipated that the Institution will bencfit 
very materially as the result of the efforts of the ener- 
кейс committee, with Mr. Fletcher acting as their 
secretary. 
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A REFLECTING ARC LAMP FOR КІМЕМАТО. 


GRAPH PROJECTION. 


The ''Saturn"' reflecting arc lamp, shown in the 
accompanying illustration and supplied by Messrs. 
Wates Brothers, 13-14, Great Queen Strect, Kingsway, 
W.C.2, embodies a principle which we have long 
thought a sound one, viz., the use of a mirror ta collect 
and use practically all the light from a projection arc, 
instead of depending upon a condenser. The advantage 
of this arrangement is, we are glad to learn, quite as 
great as we anticipated. Its ultimate effect is a saving 
of at least 50 per cent. in the current bill—probably 
more—and a similar reduction in the expenditure on 
carbons, due to the fact that smaller carbons can be 
used for the lower current. 

Why this saving should be effected is easily under- 
stood. If the reader will turn to the chapter on 


“ Electricity and the Cinematograph ’’ in The Practical 
Electrician's Pocket Book* he will see from the first 


m — = т Он =E н " = 2 


figure therein that the condenser can only collect light 
from the arc within an angle of about 9o degrees— 
generally, indeed, from a smaller angle— because the 
arc must be far enough away from the lens to avoid 
injuring the latter by heat. The mirror of the 
“ Saturn "" arc has about the same angle of collection 
for light as the condenser of the ordinary projector, 
but there is this important distinction: Whhereas it is 
difficult in practice to keep the maximum radiation 
from the ordinary arc on the condenser, the carbons 
of the ““ Saturn"' arc are in line on the axis of the 
mirror, and the crater of the positive carbon faces 
the mirror centrally and symmetrically, so that practi- 
cally all the light from the arc is caught and utilised. 
It would be easy to speculate at length upon the 
relative shadow-casting effects of various arrangt- 
ments of carbons and upon the relative losses in con- 
denser lenses and mirrors, but such speculations would 
carry less weight than the statement of that well-known 
expert, Mr. Colin N. Bennett, who says, in the Kine- 
matograph Weekly, that he has compared projection 
under equal conditions, using first an ordinary 45- 
ampere arc and then a 25-ampere ‘‘ Saturn ” arc ; ‘‘ the 
picture became not duller, but rather brighter '' when 
the low-current reflector arc was substituted for the 
other. 

It should be understood clearly that before using the 
reflector arc, the condenser fitting must be removed 
from the lamp house en bloc. The Mangin mirror 
PE E RE б АЛ бш. а М ARES et a 
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reflector, which is 6 in. or 7 in. in diameter, replaces 
completely the usual condenser, and light passes 
straight from the mirror to the projector gate. With 
this minor adjustment, which can be effected instantane- 
ously, the Wates arc can be used at once in any 
existing lamphouse. As shown by the illustration, it 
is self-contained and provided with all the requisite 
adjustments. In addition to the usual adjustments for 
raising, lowering and centring, the mirror is fitted 
with pinion-operated swivelling movements in two 
directions, thus providing for fine centring. 

The small negative metal-coated carbon comes 
through a hole in the centre of the mirror as shown, 
and the positive carbon is aligned with and fed back 
upon it as required. The carbon can be changed in a 
moment, simple but effective clamping devices being 
provided. 

The use of mirrors for high intensity projection work 
has, of course, long been practised in naval and mili- 
tary searchlights, and there is no apparent reason why 
the method should not be equally successful in kine- 
matograph work. Lest it be thought that one is 
simply eliminating condenser breakages by incurring 
the risk of breaking mirrors, it may be said that the 
mirrors used are of heat-resisting glass and are sup- 
ported quite flexibly, so that there is small risk of 
cracking. Also, it is claimed that the reflecting power 
of the mirror is reduced very slowly by the heat of the 
arc. When a new mirror is required, for either reason, 
the broken or tarnished one can be removed and a 
new one fitted in half a minute. 

Using only from 15 to 30 amperes and obtaining 
screen results which ordinarily require at least twice 
this current, one is naturally able to save the cost of 
the new lamp within a verv short period. Indeed, the 
makers claim that a 16 ft. by 24 ft. picture on an 8o ft. 
throw can be illuminated perfectly by a reflector arc 
consuming only то amperes. As this remarkable claim 
Is backed by the statement that over 1,000 of these 
lamps are used on the Continent, and by the offer to 
instal the lamp free for seven days' trial, it is evident 
that Messrs. Wates have something which deserves the 
attention. of everyone associated with kinematograph 
projection. 


SCALES FOR FINDING METRIC EQUIVALENTS 
AND MENSURATION RESULTS. 


We are in receipt of a very handy set of scales 
printed on a stout folding card, which easily goes in the 
pocket, from A. E. Bawtree, of 7, Manor Park Road, 
Sutton, Surrey. The scales are 10 cm. long and are 
graduated from o to 100, showing km. to miles, metres 
to yds., cms. to ins., sq. metres to sq. yds., sq. cms. 
to sq. ins., cubic metres to cubic yds., cubic cms. to 
cubic ins., grams per sq. cm. to lb. per sq. in., metric 
to British wts., temp. ?C. to ?F. (3 scales covering 
absolute zero to over 2,000 °С) and a radius-circum- 
ference conversion. Some useful constants are printed 
on the back of the card. The price is 1s. each, post 
free. 


Donovan & Co. (Electrical Manufacturers and Suppliers, o 
47, Cornwall Street, Birmingham) have appointed 'Mr. David 
Alexander, of 43, Mains Street, Waterloo Street, Glasgow, as 
their agent in Scotland for '"' Ironclad" switch and fuse gear. 
Mr. Alexander has a representative display of Donovan 
“ Safuse " manufactures at the above-mentioned address, and 
invites inspection. 
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Being solutions to the questions set in Grade I. of the 
City and Guilds Examination in Telegraphy held in May, 
1922. 

THE SOLUTIONS BY “ SILVER MEDALLIST.” 


(Continued from page 638.) 

Question 10.—The resistance of a wire 100 yards long 
and 10 mils. in diameter is 500 ohms. What is the 
resistance of a wire of the same material 50 yards long 
and 5 mils. diameter? If a current is passed through 
these two wires in series, which will get the hottcr, and 
why ? 

A .—The resistances of wires of similar material are 
directly proportional to their lengths and inversely 
proportional to the square of their diameters. Hence 
if R and ғ are the resistances of two wires of same 
material but of lengths L, / and of diameters D, d 
respectively, then 


L 
kR D Ld 
r Ll ID 
a 
or в- 19, 


Applying this formula to the question, we have 
L-50 yards, d=10 mils., / —100 yards, D=5 mils., 
y=500 ohms, 

o x (то)? 
ROS: X500 = 1,000 ohms. Ans. 

Neglecting losses due to radiation, the heating effect of 
a current passing through a wire is proportional to C? R 
where С is the current and R the resistance of the wire. 
In the case in question the current through each wire 
is the same because they are joined in series, the heating 
effects are therefore simply proportional to the 
resistances of the wires, i.e., 500 : 1,000, or I : 2. 

Hence the second wire will get twice as hot as the 
first. 

Question 11.—A telegraph line of 700 ohms resistance 
is being worked simplex. The resistance of the gal- : 
vanometer through which the current flows at the 
sending station is 50 ohms, and the resistance of the 
receiving station's apparatus is 250 ohms. The battery 
used has an electromotive force of 30 volts and negligible 
internal resistance. What are the values of the current 
which flows through the receiving apparatus (a) when 
the insulation resistance of the line is very high, (b) 
when a definite earth fault of 600 ohms resistance 
exists at exactly the middle of the line? Illustrate your 
answer with a diagram. 

A.—In case (a) the current through the receiving 
apparatus may be found by the simple application of 
Ohm's Law. 

The total resistance of the circuit =50 +700 +250 

—I,000 ohms. 

The applied electromotive force is 30 volts. 


о Tr 
Hence the current — A amperes — 30 milliamperes. 


2 


Readers of this serial should study; “The Telegraphist's 
Guide," by Bell and Wilson. The stardard textbook for Grade 1., 
post free, 3s. 104. Also '* Questions and Solutions in Telegra phy 
and Telephony." Grade I., 1904-1919. By H. P. Few. Simply 


invaluable. 55. Yod., post free. 
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In case (b) Fig. 1 shows the conditions, F being the . 


centre of theline, at which point the fault of 600 ohms 
exists. The current on arriving at F has two paths open 
to it, one through the fault and the other through line 
and receiving apparatus. This has the effect of reducing 
the resistance of the circuit às a whole, and thereby 


мд 
5О 


wl 


50» 


[| 
350 ———»F«———— 350" — —3«- 2 


30 =>. 


Earth Eovth 


increasing the current at the sending end. The current 
arriving at F may be obtained in the following manner:— 
The resistance of the path from F through the 
receiving apparatus —350 +250=600", and as the fault 
has the same resistance, the joint resistance of the two 
paths from F to earth is equal to зоо“. The total 
resistance of the circuit is ‘therefore— 
50 +350 +300 — 700 ohms, 
and by Ohm’s Law the current arriving at F 15 equal 


o | 
to 2 amperes. As already mentioned, the two paths 


open to the current at this point are of equal resistance, 
and it consequently divides equally between them; 
hence the current through the receiving apparatus is 


I. 30 15 
-. = amperes 
2°°700 700 


150... ; ee 
or 15 milliamperes, 1.e., 21 milliamperes approx. 


Question 12.—Explain, with the aid of a diagram 
of connections, the construction and method of using 
a lineman's detector. Give the values of the resistances 
of the various coils, сіс. Explain how you would use it 
to locate a cell of high internal resistance in a battery of, 
sav, 20 cells. 

A.—lig. 2 shows a plan of the connections of a line- 
man's detector. The instrument 15 a combination of a 


$00" A 


t 


2 
3 TESTING CoL 


к | 


voltmeter and milliamperemeter constructed on the 
principle of the D'Arsonval] galvanometer. C is a small 
coil of wire of 60 ohms resistance, Wound on a rectangular 
aluminium frame, pivoted at both ends, and having two 


controlling hair springs. The coil moves between the 
pole-pieces of a large permanent magnet of tbe horse-shoe 
type, and it carries a pointer P, which moves over a dia? 
calibrated to give readings from o to 50 milliamperes, 
о to 500 milliamperes, o to 5 volts, and o to 50 volts, 
according to the manner in which the instrument 15 
used. A number of resistances is provided as showm, 
together with a switch S. 

To measure voltages, open the switch ; if the voltage 
to be measured is less than 5, use terminals 2 and 4. 
if the voltage is more than 5 but less than 50, use ter- 
minals 2 and 5. Asan example, assuming the voltage to 
be between 5 and 50, connect the positive source to 
terminal 5, and the negative to terminal 2. The path 
of the current is from the positive source to terminal s. 
through the 4,500 ohm resistance, the 440 ohm resistance, 
the moving coil, to terminal 2, and thence to the negative 
source of current. The pointer P indicates on the 
scale the voltage of the battery. 

To measure currents, the switch S is turned to the 
dotted position and terminals r or 3 connected to the 
positive source, according as the current is greater than 
50 milliamperes, but less than 500, or less than 50 
milliamperes. In all tests terminal 2 is connected to the 
negative source. 

In order to locate a cell of high resistance in a battery 
of, say, 20 cells, a testing coil comprising resistances of 
2 ohms, 2 ohms, 36 ohms 4,960" is used in conjunction 
with the detector, the procedure should be as follows : — 

Join up the battery to the testing coil and detector | 
as shown, the resistance in the testing coil being 40 ohms 
ie., 2 ohms per cell. Take the voltage reading E. 
Next depress the key A so as to shunt the battery bv 
the 40 ohms resistance, and immediately take the new 
voltage reading V, this latter reading will, of course, be 
less than E. Then the internal resistance of the battery 
40 (E - V). 

V 


The actual faulty cell may be discovered by systematic 
location ; thus each half of the battery may be separately 
tested as above (using 2" per cell for shunt), when the 
half having highest resistance would contain the faultv 
cell. This half battery may be further subdivided and 
so on, until the cell is located. | 

The cell could have been located by making a separate 
test for each, using a 2 ohm shunt, and terminals 2 and 
5; the cell giving the lowest reading V when shunt 
was applied, would be the cell of highest resistance. 


is equal to 


During the last few weeks numerous orders for forced -draught 
furnaces and mechanical stokers, as well as for destructor 
furnaces and disinfectors, have been placed with Messrs. 
Meldrums, Lid, the well-known fuel economy specialists, of 
Timperley, near Manchester. They have also just issued a 
price list of the Meldrum oil burner, which is specially designed 
for use with Lancashire, water-tube and other types of furnaces 
as well as for heating and annealing furnaces, bolt and rivet 
furnaces, etc. It should therefore prove of interest to a large 
number of our readers who are in charge of steam-driven electrical 
machinery. 

A neatly abridged catalogue of S.K.F. ball bearings has 
just been issued by the Skefko Ball Bearing Co., Ltd., of Luton. 
It contains much information of direct value to all users of ball 
bearings, more particularly those who are intimately associated 
with motor-driven machinery, and the page on lubrication 
should be of interest to engineers, as showing the care which 
is necessary in using the right kind of grease or oil, in order to 
оо the highest possible efficiency of the bearings which тах 

in use. 
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MINING TRACTION 


iatrine Paper, Lead Covered, Rubber Insulated, Bitumen 
ab-tyre, Fire Resisting, Fume Resisting, Dry Core, etc., etc. 


Head Office and Works: 


. T. GLOVER & Co., Ltd., Trafford Park, Manchester. 


Branches: 


LONDON, GLASGOW, EDINBURGH, NEWCASTLE, LEEDS, 
BIRMINGHAM, CARDIFF, BRISTOL, AND BELFAST. 
IGN AGENTS: METROPOLITAN-VICKERS ELECTRICAL EXPORT Со, Lro, LONDON, CALCUTTA, BOMBAY 


NOS AYRES, Etc. THE LAWRENCE asp HANSON ELECTRICAL Co., Lro, MELBOURNE, SYDNEY AND 
WELLINGTON. | 
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ASSOCIATION 
GRADE CABLES 


have always been of the very highest quality 
and always will be. No better Vulcanised India 
Rubber Cables can be procured, none that will 
give: greater satisfaction, efficiency and length of 
service. , It will pay you to install them always. 
'They cost no more than other good class Cables. 
Cheap stuff generally. uses up more than the 
amount you save in first cost, by the trouble 
and lost time it causes after. It is better to 


have the best and be safe. | 
W. T. Henley's Telegraph Works Co., Ltd., Blomfield St., E.C.2. 


138 ' Makers of Electric Cables since, the beginning of Electrical Transmission. 


ШШШ The man with his coa 1 
„оп earns the money - Local & D.C. 


Not physical strength but brain and Train- 
ng command GOOD JOBS with BIG || MOTOR GENERATORS. 
WAG ES. 


- You have the brain, but is it 
а ТО 24 trained 9 Tell us which of the subjects 

To below you are interested in—we will send 
2 youat once ABSOLUTELY POST FREE 
£1000 АШЫШ а Book which shows you clearly your 
own possibilities, and your opportunity 
to secure the position you deserve— 
A BETTER JOB WITH MORE MONEY. 
WE TEACH BY POST 
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Aero Engines — Electric Motor Car Ignition 
Electrical Engineering Starting and Lighting Systems 
Wireless Telegraphy Internal Combustion Engines 
Electrical Installations Motor Engineering 
Electrical Control Gear Commercial Engineering 
поле Current Marine Engineering 
Lighting (Electric, Gas, etc.) Naval Architecture 
Telegraphy, Telephony Ship Design 

Powerhouse Operation Survey and Levolling 
Mechanical Engineering Building Construction 
Draughtsmans hip Reinforced Concrete 
Workshop Practice Structural Engineering 
Machine Tools Municipal Engineering 
Boiler ers. Plumbing and Sanitary 
Boiler Inspecting Heating, Ventilating 


Engineers’ Quantities and Estimating 
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Current Topics. 


Without disparaging the efforts of our friends of the 
gas industry, it is probably true that rapid electrical 
development and the improvement of 
. Imitation the fittings, electric cooking. and heating 
Sincerest Form appliances, ,etc., has done most to 
of Flattery. stimulate a spirit of emulation among 
the designers and manufacturers of 
corresponding devices for the consumption of gas. For 
example, the convenience of control of electric lighting 
by hand or clock-controlled switches was doubtless 
responsible for the automatic gas-lighting mechanism 
which is now so largely employed in connection with 
public street lamps. Similarly we have gas fittings 
adapted to indirect and semi-indirect lighting, high- 
pressure gas lamps to rival high-candle-power half- 
watts, and last but by no means least, a gas '' bowl ” 
fue, very similar in design to the familiar electric 
variety, but emploving a mantle in place of the usual 
focus heating spiral. It is noteworthy that the price 
of this latest development is nearly half as much again 
as that of its electrical contemporary. 


The therm controversy also 1s having its effect upon 
design, and strict attention is now being paid ta that 
hitherto neglected factor, the importance of a correct 
gas-air mixture, without which perfect combustion and 
consequently maximum efficiency in the use of gas as 
an illuminant or heating agent is impossible. 1 came 
across a neat little bijou fitting the other day, in which 
convenient and simple provision was made for the 
control of both gas and air. The former consisted of 
а cam-actuated needle passing through the central 
gas orifice and regulating its area, whilst the latter 
was covered by the usual revolving sleeve. Thus, by 
setting the air opening at a maximum, and subsequently 
regulating the needle valve to admit just the right 
quantity of gas, a perfect mixture was ensured, 
independent of variations in the pressure caused by 
turning other lights on or off. 


There is still one point on which I think our gas 
friends need to concentrate, and that is in the matter 
of standardisation of fittings and screw threads. A 
friend of mine who is unfortunate enough not to possess 
facilities for a supply of electricity bought certain gas 
fittings, and found that the adaptors supplied would 
not fit his outlets, He complained to the dealer, who 
suggested that the outlets in thé exising brackets, etc., 
were probably of a very old type which had since 
become obsolete. Peculiarly enough, the same con- 
sumer shortly afterwards bought yet another modern 
fitting from thea same shop, the adaptor of which did 
not interchange with those of the fittings bought 
previously, а fact which rather*negatives this theory. 


My query is prompted by the-fact that within quite 
recent times, since the war, at least three highly 
ingenious but simple devices have 


Is British been brought to my notice, all 
Ingenuity deserving of the highest praise, yet 
Declining? every one of foreign origin, so far as 


design and manufacture is con- 
cerned. The first was that highly efficient and 
convenient inexhaustible electric flash lamp, which 
emanated from Switzerland, and has since been 
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imitated, but not improved upon, by British makers. 
I have had one of the original importations in constant 
use for upwards of two years, and it has never failed 
nor given me the slightest trouble, whilst its com- 
paratively high first cost has been saved over and over 
again in battery renewals necessary with the dry 


battery type of lamp. 


The next item was a flash gas-lighter, operating 
on the familiar cerium principle. There is nothing 
novel about this, except the very ingenious construc- 
tion, which takes the form of a skeleton pistol and 
accommodates refills at the point usually occupied by 
the ‘‘ sight ’’ on a real firearm, This little device hails 
from Germany, and 1$ а triumph of simple but accurate 
tool work. Its like could probably not be produced in 
this country under one shilling apiece, yet the lighter 
retails at half this sum, and probably entered the 
country at a cost of about three-halfpence each. 
Finally, there is a safety razor blade stropper and 
honer, also from Germany, but, unlike the many 
patents now on the market for this purpose, it 
evidences considerable skill and ingenuity in design, 
and an accurate knowledge of the laws affecting the 
production and preservation of such fine cutting edges 
as are implied in the perfect razor. This stropper 
takes into account the advantage of '''hollow!"' 
grinding, the desirability of stropping at an angle to 
the edge, the necessity for occasional honing without 
any ot the skill and experience essential to the correct 
performance of this function on an ordinary flat stone, 
and the precise angulation of the blade to the stropping 
or honing surface. It retails at five shillings, and 
again would probably cost at least ten to make in 


this country. 


A question to be asked on the floor of the House 
by Sir Wilfred Sugden, if answered satisfactorily by 
corresponding Icgislation, may have . 

A Vital Factor far-reaching effects in assisting the 


in Electrical more widespread development of 
Development. both electric power transmission over 
great distances in bulk, as well as 

its more local distribution from transforming sub- 


stations. The question urges that the President of the 
Board of Trade should “© cause orders to be laid’’ to 
enable the Electricity Commissioners to bring electrical 
current to the point of ultimate consumption by the 
most economic method, viz., overhead conductors, as 
otherwise many urban districts containing many indus- 
trial factories, mills, etc, where it is desired to sub- 
stitute electric for steam power, will be debarred from 


the privilege. 


Hitherto, as readers will be aware, there have been 
severe restrictions in this country against the greater 
development of the overhead method of distributing 
electrical energy. The wsthetes, vested interests, land- 
cwners, and other antis have had matters all their 
own wav, and legislation has protected their interests, 
in many cases without sound reason. When all is 
said and done, it is surcly anomalous to permit net- 
works of telegraph and telephone wires, overhead: 
trolley lines for trams and light railways, and refuse 
a similar concession to the suppliers of electrical energy 
for other purposes. Ħ is equally absurd to go to the 
expense of trenching for, laying’ апа subsequently 
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burying, hundreds of miles of costly armoured cables 
of considerable cross-section when the same result 
could be achieved at a fraction of the cost by means 
of simple overhead transmission lines comprising single 
conductors of very much smaller area and devoid of 
outer insulation. 


se 


A general raising of the embargo cn overhead trans- 
mission lines and distributing networks, with, of 
course, reasonable regulations for the protection of 
the public and property-owners, would go far towards 
bringing about the electrical millennium we all long 
for, but have never yet attained. The majority of 
objectors to such methods are cranks and faddists, or 
people with axes of their own to grind. These simply 
obstruct any progress which makes for the benefit 
cf the community at large, and their activities in this 
direction look like being well scotched if the proposal 
takes definite shape. I wish Sir Wilfred Sugden every 
success in his endeavour to remove an incubus which 
has hindered electrical development in this country fcr 
nearly half a century. 


eS а cca 


To Mr. S. J. Watson, М.1.С.Е., M.I.E.E., upon his 
new appointment as Electrical Engineer to the Salford 
Corporation. Mr. Watson was ap- 
Congratula- pointed to a similar position at Bury 
tions— in 1896, an appointment he still 
| retains pending the confirmation of 
his new office in January next. Twelve years ago he 
designed and carried out the construction of a new 
modern power station, which at present supplies a 
large number of industrial concerns in Bury and district. 
During his years of office Mr. Watson’s efforts have 
been continuously directed to the development of a 
cheap and reliable power supply for industry, and he 
was one of the three engineers who drafted the scheme 
for the development of electricity supply throughout 
South-East Lancashire. Mr. Watson 15 not one to 
hide his light under a bushel, and his experience and 
trenchant criticisms have enlivened many an electrical 
gathering of the clans in Manchester and the North. 
May good luck attend his new duties! 


—. 


. 


Тһе visit of the Circle of Scientific, Technical and 
Trade Journalists to the extensive repair shops of the 
London General Omnibus Co., at 
Chiswick, on November 27, "as an 
interesting event. The works occupy 
over 31 acres, and all the motor-'buses 
of the company pass through these shops at regular 
intervals—irrespective of whether any defect has been 
noted. After entering the shop the vehicle is com- 
pletely stripped and all, parts are distributed to the 
various sections, collected again and aitached to the 
chassis (meanwhile also overhauled) at different stages 
of its progress on a moving conveyor 220 feet long. 
All this is done with extreme expedition, and in busy 
times the works can deal with 120 vehicles weekly. 

— 


The L.G.O. 
Repair Works. 


Breakdowns are now rare, and in 1921 the lost 
mileage was only three miles in 10,000. Power is, 
of course, obtained from Lot's Road, aud much of the 
special machinery is extremely interesting, notably 
the washing machines, through which parts pass in 
order to be cleansed of grime and dust. 


Every cre 


is taken of the welfare of the workers, who have 
sports grounds adjacent, and for whom a special first- 
aid department is prepared. There is also ал ex- 
cellently equipped canteen capable of providing dinners 
for 1,000 workers simultaneously. 


Another aspect of modern traffic was aptly illus- 
trated by the address subsequently given by Mr. Н. E. 
Blain, C.B.E., who, besides being 

“Safety First” assistant managing director of the 


Methods. London’ Underground Railways and 
| L.G.O. Co. Group, is well known as 
the hon. secretary of the London “Safety First 


Council, and the British Industrial “Safety First” 
Association. The address, which was illustrated by 
lantern slides of many pictorial posters devised by these 
bodies, gave a most encouraging account of the '*Safety 
First" movement. The various committees concerned 
with school propaganda, the education of drivers and 
street safety are doing most useful work, and by their 
efforts the number of accidents in the Metropolitan 
Police District has been reduced from 55,700 in 1914 
to 45,700 in 1920, despite the increase ir vehicular 
traffic during this period. 


In the same way firms who have adopted “Safety 
First " methods in their shops have been able to make 
noteworthy reductions in the number of industrial acci- 
dents. Seeing that in 1920 £6,000,000 was paid as 
compensation in connection with 3,500 deaths, the 
scope for this useful work is evident. The address, 
with its dual reference to safety methods in streets 
and factories, formed a most fitting supplement to the 
inspection of the works. London has every геасоп to 
be proud not only of these unique repair shops, but 
of the enterprising safety movements with which Mr. 
Blain is associated. 

To all readers of ELEcTRICITY ] am asked to convey 
the best wishes of the proprietors for a happy time. 
The depressed condition of trade is 
unfortunately likely to be reflected in 
thousands of homes, but all the same 
hope springs eternal, and the present 
is a time when it is good to try and be happy and to 
communicate happiness to others, in the belief that the 
silver lining will soon show through the clouds which 
overspread the sky. So I repeat the old and heartfelt 
wish :—“ A Merry Christmas to AH." 


i ELEKTRON. 
 ————— 


Christmas 
Greetings. 


ECONOMY IN MAINS LAYING.* 


Bv T. A. С. MARGARY. 


(Concluded from page 669.) 

It is better to use hard pitch and add the necessary 
thinnings oil when melting the pitch for use. This 
method has the advantage of enabling the user to get a 
fing compound exactly to his requirements, and also 
of keeping a check on the class of thinnings material 
that is used. 

Creosote oil is the usual material used for thinning. 


* Reprinted from the Electrical Power Engineer. 
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and is « substance obtained from the distillation of coal 
tar, and pitch is the residue left in the still after all 
the volatiles have passed over. 

The mains engineer should see that the pitch boiler 
is charged with sufficient pite to fill the length of 
trench ready for this operation. 

Pitch is a very poor conductor of heat; it is conse- 
quently useless to attempt to melt it rapidly. The 
charge in a large pitch boiler will take several hours 
to melt, and it is therefore necessary to have the fire 
started up in ample time, or delay will occur and money 
wil be lost thereby. When the work of filling 15 to 
start early in the morning, the night watchman should 
be given instructions to start the fire at а stated 
hour. The fire should be very gentle until the whole 
of the pitch is melted, when it can be increased till the 
temperature of the pitch is about 230 deg. F. It 
should never be allowed to rise much above this 
temperature. 

The pitch being melted, the thinnings oil can фе 
added, 5 to 10 per cent. Ьу weight being needed. This 
should be done very cautiously, as, should any water 
be present, it might cause the pitch to boil over. The 
patch should be thoroughly stirred to ensure perfect 
mixing. Samples should be taken from time to time 
and poured out in a pancake on a cold flag. When 
cold, the pitch should have the plasticity of a good 
box compound, and thinnings should be added till 
this result js obtained. 

When testing, do not forget to draw off a bucketful 
to empty the pipe and tap before taking the sample, 
and so obtain а true sample from ire material in the 
boiler. 

As pointed out earlier, the thinnings oil is a distillate, 
and it is obvious, therefore, that this material is dis- 
tilling] off the whole time that the pitch is hot, and, 
if overheated, this distillate is very rapid. This, of 
course, means loss of money, which can be avoided 
if proper care is taken. | 


The pitch being at the proper temperature апа 
correctly tempered, the filling can be started. The 


boiler should be stationed near the centre of the trougth 
to be filled, in order to reduce the amount of walking 
needed to a minimum. 

The filling should be done in three or four layers, 
starting at one end of the trough and working to the 
other end. The one layer should be nearly cold before 
the next is applied. 

Never start from the ends of the trough and work 
to the middle; the cable expands under the heat of 
the filling, and a nasty loop of cable is formed which 
it is almost impossible to accommodate in troughs. 

When the trough is nearly full it should be allowed 
to coof down; and, when quite cold, the last layer 
of compound can be added and the cover tiles set in 
this. The filling compound contracts consider bly on 
cooling, and, unless allowed to cool before the tiles 
are put on, will shrink away from the tiles and form 
a cavity in which water will lodge. 

The work of laying being completed, the next process 
is that of filling in. ‘The earth should b» returned 
in Gin. layers and thoroughly punned down. One 
man with a shovel can keep three men with punners 
properly supplied. 

Here the mains engines: must keep a very sharp 
eve on the work to see that it is properly done, г 


the average excavator, for some reason or other, 
detests punning, and will get over the work as quickly 
as possible. 

It, of course, costs less to fill a trench loosely, but 
any saving that may be effected is more than swallowed 
up on the cost of carting extra earth to the tip, which 
will have to be brought back again as the trench settles, 
to say nothing of the additional money which has to be 
spent in maintaining the temporary reinstatement unt:l 
the trench has settled. 

A word on cartage: always use cartage books made 
up with detachable leaf ind counterfoil, and only pav 
on these. A carter should be given the loose Ка! 
with the nature of the journey stated on it. This pre- 
vents subsequent dispute. A cartaze contractor's book- 
keeping is usually very sketchy, but the errors ar2 never 
against him. 

TEMPORARY REINSTATEMENT. 

The earth having been thoroughly rammed, the tem- 
porary reinstatement can be carried out. With fn silu 
pavings, such as rock, asphalte and granolithic, nothin; 
can be done beyond topping up to the pavement level 
with some material which will not soften too much in 
wet weather. When the earth excavated does not fulfil 
this requirement, it will be necessary to cart suitable 
material. Ashes end clinker from the boiler house 
cannot be bettered for this purpose. е | 

With York Hazging and similar pavement the trench 
should be given a final ramming, and the stones put 
down in a bed of sifted soil or ashes, and gently 
bumped with a wooden maul. (Where this is not 
available, a rammer can be used; but a piece of wood, 
such as a drum batten, must be placed between the 
stone and metal, or the former will be broken. 

With chequer paving it is best to bury the bricks on 
their edge or at an angle at the top of the trench, and 
make up with ashes. These can be easily removed 
when the permanent reinstatement is carried out after 
the trench has settled. ‘This method ensures a much 
safer trench, and prevents the theft of bricks and 
reduces breaka;res—therefore bringing the cost of 
reinstatement down to a minimum. 

Gencrally speaking, very much more care must be 
taken with the temporary reinstatement in a large city 
than in a small town, as it is a well-known fact that 
city dwellers are so accustomed to walking on smooth 
pavements that they do not lift their feet far from 
the ground, and will consequently trip over an uneven- 
ness which the provincial would not notice. 

It would be as well, before closing the paper, to 
consider the question of so-called unskilled labour. 

It is generally admitted that this class of labour is 
the most difficult to handle, and in this category are 
included all, from the respectable workman to the 
toughest of the tough gaol-bird. These latter, by the 
way, are frequently the hardest workers. 

It must always be remembered that an excavator, 
when getting out ground, is a human machine—i.e., he 
is producing foot pounds of work in a given time, and 
has a critical speed ; and the best ganger is he who can 
kecp his men at this speed all the time they are at work. 

Wherever circumstances allow, the nature of each 
man's work should be varied, and such jobs as movins 
cable drums, and also the occasional lighter jobs such 
as fencing, should be divided equally amongst all the 
men, so far as this is practicable. 
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Never allow а ganger to bully or пар the men. An 
occasional “bust up ” does all the good in the world, 
but if this takes place at too frequent intervals it loses 
its efficacy ; the men become sullen and the best men 
leave, as they can usually get other jobs fairly easily. 

Never tolerate a “sea lawyer" or a man with a 
grievance on the gang; as soon as you discover him, 
part company with him. One man of this kind 
can demoralise the whole gang if he is not checked. 

It will be generally agreed that society as at present 
organised is far from ideal, but the man above referred 
to olten thinks he can set the whole scheme of things to 
rights by bringing about a world revolution, and com- 
mencing it with your gang. He is wrong, but it 15 
auite impossible to convince him ‘of the fact; so part 
company with him. 

Men canrot work continually with their backs bent, 
cud they must straighten themselves from time to time. 
Here the pipe conies in very useful, and the mains 
engineer will be well advised to allow smoking on tne 
job. If the authority by whom he is employed objects 
to this practice, he should turn the blind eve to it. 
Men will smoke, and they will go round the corner out 
of sighi to indulge. The reason given for leaving the 
job, however, will not of necessity be the correct one. 

The Labour Exchanges, no doubt, perform a very 
useful function, but, whatever it may be, it 1s not to 
supply useful excavators. The men from whom a gang 
should be chosen are those who come to the gate the 
first thing in the morning and ask to be taken on. 

Never ask for a reference. The normal character of 
an excavator is often in inverse ratio to his capabilities 
as a workman, and it is this latter which concerns the 
mains engineer. 

In the past twenty years the writer has employed 
many excavators who, though excellent workmen, were, 


to put it xindlv, frail. One man in particular would. 


do as much work as two men for perhaps three months ; 
he would then go on the "burst," get fourteen days' 
hard labour, after which Le would return and work 
steadily till the next bout. 

Never refuse to engage a man on account of his 
age. An old excavator may be slow in walking, but, 
once in the trench, he will usually move more soil 
per day than a younger man. 

Generally speaking, excavators arc very good fellows, 
and, if treated 2s liuman beings, iwill give a fair day's 
work for a fair day's pay. | 

In many undertakings the capital expenditure on 
mains is greater than that on other plant, and yet 
the subject of distribution in general seems to get 
but scant attention. It may be that the mains are 
out of sight, and therefore out of mind, or perhaps it 
is because they are not'so spectacular as a turbine or 
boiler. 

In conclusion, it must be borne in mind that this 
paper only touches one of the many activities of the 
mains engineer, and the writer hopes that you will 
give him an opportunity. of reading papers on other 
mains subjects at some future time. 


ee 


Leaflet No. X2,858, just issued by the G.E. Ce., Ltd., announces 
further reductions in the prices of Automatic Circuit Breakers 
appearing in Section X (3) of their.complete catalogue, r3th 
edition. 
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Reviews of Books, &c. 

[Books noticed in this column will be sent from ELEc- 
TRICITY Office to any part of the world, for the published 
price, plus ten per cent. for postage (minimum 2d.) and 
orders will be appreciated.] 


INCANDESCENT Licutinc. Ву S. I. Levy. (Pitman, 
129 pp., 35. net.)— The: aims and title of this work, 
which forms one of the ** Common Commodities and 
Industries " series, are somewhat obscure. The term 
‘ incandescent " is not now very commonly applied to 
electric illuminants, .and in fact the greater part of the 
book is devoted to incandescent gas lighting. Thus 
electric lamps are very briefly treated in the first 
chapter and again in the penultimate chapter com- 
paring different systems of lighting, but the bulk of 
the space is devoted to gas lamps, the manufacture 
of incandescent mantles, and the rare earth industry. 
The chapter on the latter subject is perhaps the most 
informative. Moreover, apparently only three out of 
twenty-one illustrations, referring to spiralising, seal- 
ing in, and tubulating machinery, are concerned with 
electric lamps. А little is said on the use of lamps, 
and the final chapter contains a general discussion on 
the problem of converting energy into light. Thus, 
while much of the information will doubtless be of 
interest to the non-technical reader, for whom this 
series is designed, it would probably gain in value if 
the author confined himself in the next edition to 
incandescent gas lighting—especially as we believe that 
electric lamps have already been dealt with in a work 
previously issued forming’ one of the ** Common Com- 
modities and Industries "' series. 


ELEMENTARY INTERNAL COMBUSTION ENGINES. By 
J. W. Kershaw. 2nd Edition. Cr. 8vo, cl., 211 рр.. 
117 figs. (Longmans, ss. net.)—It is probable that the 
first edition of this useful text-book is already well 
known to quite a number of our readers, because ‘anew 
one has been called for within a comparatively short 
time after its first issue, and it met with such apprecia- 
tion from those who studied its pages. In order to 
improve it still further, the author has added much new 
matter to the chapter on oil engines, and numerous 
instructive questions have now been given as an 
appendix, with numerical answers where required. In 
addition to the three main types, viz., vas, oil and 
petrol engines, to which the bulk of the work is devoted, 
there is a well illustrated chapter оп ** Other Com- 
bustion 'Motors," in which details are given of the 
Humphrey gas pump and the gas turbine. This al~o 
will prove of interest to many students who are taking 
the elementary course. We can recommend the book 
to all readers who are not already conversant with the 
subject. 


ECONOMIC AND FINANCIAL CONDITIONS OF VENEZUELA. 
(H.M.S. Office, 1s.)—This is one of the usual official 
reports published by the Department of Overseas Trade 
and contains information of interest to all manufactur- 
ing firms who are desirous of developing their export 
business to this great South American republi. 
Apparently the country is in a fairly healthy condition, 
and it is to be hoped that British firms will do their 
best to stimulate the export trade thereto. 
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“ EVERYTHING ELECTRICAL." 


The well-known complete Sectional Catalogue of the 
General Electric Co., Ltd., has been for many years 
considered a standard work of reference in the electrical 
trade and for desk or office use is quite invaluable, but 
it suffers from the disadvantage that it is too unwieldy 
in total bulk to be carried about by the contractor when 
engaged on installation work away from his office. 

Realising this, and with a view to fill the demands 
for size reduction, the company have just issued a most 
useful and excellently got up price list, which has been 
specially prepared as a pocket price book and guide to 
the manufactures of the G.E.C. This list, which is 
entitled '' Everything Electrical," makes no pretence 
to be a complete catalogue of the company's products, 
but simply to list in a useful and convenient form the 
chief articles and materials of everyday use regarding 
which the contractor is likely to require information at 
any moment. It is a handy size (5$ in. by 84 in.) for 
keeping in the coat pocket, and is of the loose leaf 
form, so that users may keep it up to date by means 


of additional and supplementary pages which will be | 


issued from time to time as necessity arises. In 
addition a thumb-nail index at the side enables any 
section to be readily referred to. 

We understand that this list is being distributed to 
the electrical trade at the present moment, and with 
each list is sent out a name registration form. It is 
sugrgested that recipients will fill in this form and return 
it to the General Electric Co., Ltd., Magnet House, 
Kingsway, W.C.2, so that their names may be regis- 
tered to receive the supplementary sheets as issued. 


A “ WASTE-NOT " PAINT AND VARNISH POT. 


Electricians engaged оп installation work аге 
occasionally called on to make use of paint, while a 
still larger number have to use varnish, more par- 
ticularly for insulating purposes on armatures as well 
as in accumulator rooms, and Messrs. Griffiths Bros. 
and Co., Ltd., the well-known varnish makers of 
Macks Road, London, S.E.16, with the worthy object 
of aiding economy in use, have therefore introduced a 
“* waste-not °’ varnish or paint pot which will appeal 
to quite a large circle of our readers. It is made out 
of good quality tinplate with the ordinary airtight top 
for filling purposes, in which is an oval shaped opening 
covered with a close fitting lid through which the brush 
is passed and then permanently fixed. The new pot 
possesses the following advantages :— 

1. Dust cannot get into it. . 
The paint or varnish cannot become thick 
through evaporation of thinnings. 
. Spirit varnish cannot absorb moisture from 
the air. 
. The pot is automatically closed when not in use. 
The varnish remains of an even consistency. 


N 


get hard and dirty. 
Even if left lying on the bench it cannot pick 
up dirt. 

This contraption is sure to interest many of our 
readers, and if they want further details thev should 


“J 


drop a card to Messrs. Griffiths, mentioning this paper. 


and asking for the name and address of the nearest 
retail agent. 


; The brush is kept in the pot, so it does not | ** Wireless Telephony for All. 


G.E.C. LIGHTING SETS FOR INDEPENDENT 
ELECTRIC SUPPLY. 


We have received from the General Electric Com- 
pany, Ltd., Magnet House, Kingsway, a copy of a 
new edition of their catalogue, Section P.7, dealing 
with small electric lighting sets suitable for country 
houses, bungalows, etc. : 

This catalogue gives full particulars and prices of 
both belt driven and direct coupled sets, which can be 
supplied either as separate units, or complete with 
switchboard panels and accumulators. We give here- 
with an illustration of one of the first-named type whicli 
will give a good idea of the compact way in which it 
is arranged, and installation contractors and engineers 
who may be pushing the use of such sets can explain 
to likely clients that the possession thereof makes 


but also the use of 
electric vacuum cleaners, sewing machines, motors, 
electric toasters, electric irons and many other useful 


possible not only cheap lighting, 


and labour-saving appliances. Small motors develop- 
ing fractional horse-powers down to 1/50 h.p. are 
available for driving many types of devices ага in- 
numerable applications can be found for them both 
indoors and on the estate or farm. The efficiency is 
high and the running costs remarkably low. Fully 
dimensioned drawings showing the lay-out of typical 
plants and full instructions for operating the sets is 
incorporated in the catalogue, copies of which can be 
obtained on application to Magnet House, or any of 
the company's branches. i 


NEW BOOKS PUBLISHED. 

* Wireless Telephony Simply Explained," by R. W. Hallows. 
Cr. 8vo, 125 pp., illustrated, paper 15. 6d., cloth 2s. 6d. net. 
“ The Book of Radio," by C. W. Taussig. Cr. 8vo, 447 pp., 

186 illustrations, cloth 16s. net. 
“Internal Combustion Engines," by ОКШ. Cr. 8vo, 126 pp., 
27 illustrations, cloth 3s. net. 

Cr. 8vo, 223 pp., illustrated, 
cloth 5s. net. . 


Messrs. Warburton & Co., Ltd., Turbine Works, Halifax. 
England, have appointed The London Factors & Agents, Ltd., 
of 38 & 39, Parliament Street, London, S.W. 1, their sole agents 
for London, the South of England, and South Wales. The 


| Company specialise in electric and belt-driven self-landing 


and delivering friction hoists, passenger and goods lifts, electric 
travelling cranes, conveyor plants, water turbines, shafting 
pulleys, couplings, gears, etc., etc. 


684 


ELECTRICITY. 


DECEMBER 22, 1922 


Various Items. 


Blackburn.—Councillor J. Walsh, electrical contractor, is 
opening new premises in King Street. 

New Year Holidays.—Messrs. Bruce Peebles and Co., Ltd., 
state that their works will be closed from Friday, December 29, 
until Monday, January 8. 

Oalendars.—The Mazda Lamp Calendar for 1923 is a neat 
specimen of colour work with an illustration demonstrating the 
fact that good lighting creates a cheerful atmosphere, to which 
we can only add the comment, “And so say all of us." 

British Empire Exhibition.—W'e notice that Mr. Ernest Wilson, 
of the G.E.C. Erith Works, has been nominated by the British 
Engineers! Association to serve on the general committee of this 
Exhibition. | 

Navan (County Meath).— At a special meeting of the Urban 
Council last week, the tender of the Irish Electrical Construc- 
tion Co., Dublin, for the installation of electrical house service 
feeders was accepted. 

Motor Oycles.—Hheaders who are motor-cycle enthusiasts or 
wish to be motor-cycle owners will be interested in the advertise- 
ment of Mr. Dougan, the light-car specialist, of 13, Davidson 
Road, Liverpool, who is making a speciality of supplying any 
make of light car ог motor-cycle at special terms. Readers of 
this paper should write and ask him for details. 

Meetings.—The Junior Inst. of Engineers will meet at 39, Vic- 
toria St., Westminster, S.W. 1, on Friday, 22nd inst. Social 
evening. Also оп Friday, 29th inst, Lecturette, “Brewery 
Engineering " (slides), by C. F. Morgan; and on Friday, 
January 5, Lecturette, " Wave-power Transmission," by М. 
Dinwoodie (slides). All at 7.30 p.m. 

Ohsnge of Address.—The business in the area covered by the 
Brisiol branch of Henley’s Telegraph Works Со. has so 
increased that they find it necessary to take larger premises at 
11, Nelson Street, Bristol, and all communications should in 
future be sent to that address instead of to 56, Victoria Street. 
The на accommodation will enable larger stocks to be 
carried. 

Oongratulations to Mrs. M. L. Matthews, who has just been 
admitted a graduate of the Institution of izlectrical Engineers. 
Mrs. Matthews has been a member of the staff of the Con: 
solidated Pneumatic Tool Co. for quite a number of years, and 
for a considerable time has had the electrical department under 
her control. During that period it has developed enormously, 
and much credit is due to the ability and technical knowledge 
which she has shown in that capacity. 

Automatic Telephones.—Kewlers are, of course, aware that 
several distinct systems of automatic telephones are now on the 
marke:. Опе has been developed by the Western Electric Co., 
Ltd., апа an excellent and well-illustrated description thereof 
is given in a 62-page pamphlet entitled “The Western Electric 
Company's Automatic Telephone System," by B. O. Anson, 
price 1s. 3d. post free from S. Rentell and Co., Ltd. (ELECTRICITY 
Office), 36. Maiden Lane, London, W.C.2. 

Ohristmas Holidays.—The works of the London Electric Firm, 
Brighton Road, Croydon, will be closed from Friday night, 
December 22, and reopen on Thursday, December 28, but а 
«mall staft will be kept in attendance to deal with urgent 
business. The works of the Electric Heating Co., George 
Street, Croydon, will be closed from December 22 aud will 
reopen on Tuesday, January 2. but a small staff will be in 
atten:fance to deal with urgent business. 

Smoking Ooncert.—Majcr Purves, O.B.E., who 15 now the 
engineer-n-chief of the G.P.O., presided over the festive throng 
at the Electro-Harmonic Smoker on the 12th inst., and from 
the enthusiastic wav in which the programme was received 
everyone appeared to enjoy it thoroughly. Also there was a 
general spirit of optimism as if trade was really going to 
improve. Perhaps by January 10, when the next concert 15 
due, members wil! cheerfully admit that such things as real 
orders and contracts have actually been seen and handled. 
Then. indeed, will the heart rejoice and the wine flow. 

Tenders Wanted.—For the supply of electrical gocds required 
in 1923-4 by the Ports and Lighthouses Administration at 
Alexandria, l.gypt; too three-position iine relays for power 
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signalling required by the Signal and Telegraph Workshops at 
Newport, Victoria, under contract 35,456; and impedance bonds 
for power signalling for the same workshops under contract 
35,455. Particulars of all the above contracts from D. О. 1. 
(Koom 49), 35, Ol Queen Street, S.W.r. The State Elec- 
tricity Supply Works at Montevideo (Uruguay) require low-ten- 
sion armoured cable, telephone cable and accessories. Also 
45,000 metres of V.I.R. cable. Particulars from D.O.T. (Room 
49), 35. Old Queen Street, S.W. т. By the Sydney (N.S.W. 
Municipal Council, for teeder protective apparatus for sub- 
stations (Contract 700).——-Also by the Victorian Railway Com- 
missioners for accumulator cells and accessories (Contract 
35.701) and з ph. A.C. motors, starting apparatus апі acces- 
sories (Contract 35,639). All particulars from D.O.T. (Room 
491, 35. Old Queen Street, S.W. т. 

A New Precision Level .—Surveyors and, indeed, engineers 
generally will be interested in a new patent precision level 
which is now being placed on the market by Messrs. Stanles. 
the well-known mathematical-instrument makers, of Holborn. 
The :wost important improvement is that the adjustment can be 
checked instantly at any time and, if necessary, corrected in 4 
few «minutes from a single position. without the use of апу 
additional apparatus whatever. There are also other novel 
features which will appeal to users of these instruments, and 
the best plan is to write Messrs. Stanley and ask for a сору o: 
their N.P.L. catalogue, in which full details are given, together 
with carefully lettered diagrams. 

Trade Openings.—Particulars have been issued recently from 
D. О. T. (Room 49), 35, Old Queen Street, London, S.W.. 
of various openings for British trade, of which it is hoped that 
advantage will be taken. Among these аге ten bi; 
transformers for South Africa, 10,300 yards of cable for 
South Africa, and copper wire, galvanised-iron wire, gal- 
vanised cable (three-strand) and porcelain insulators, etc.. 1" 
Chile. Details as to specifications, etc., may be obtained on 
application to the adress given above, and we hope that aii 
the contracts will come to this country. Next April an Hotei 
Equi, ment Exhibition is to be held at Milan during the Sprinz 
Fair. The British Consul-General thinks it wil] be a good op;»r- 
tunity for high-class firms to demonstrate the general excellen « 
of British hotel equipment, in which, of course, electr.cai 
apparatus plays a most important part. 


Trade Notes. 


The list price of the Eureka Suction Cleaner is being reduce! 
as from December 18. Full particulars from the makers, the 
Electric Appliances Oo., Ltd., of 7 and 8, Fisher Street. London. 
МС. 

If you want to buy drawing instruments for your own uw, 
or as a Christmas present to an engineering friend, write te 
Stanley at 285, High Holborn, London, W.C. 1, and ask for a 
copy of List L 7, which is sure to interest you. 

The Lewis Spring Oo., Ltd., Redditch, have  appoinic. 
Lionel Robinson and Co. sole agents for the electrical trade ter 
their products. The agents will be pleased to quote for eren 
class of spring used іп the electrical industry, and inquiri 
should be addressed to them at 3, Staple Inn, Holborn, W.C. 1. 

Leaflet £36, dealing with A.C. ceiling fans, has just recen: 
teen issued by Messrs. Crompton and Co., Ltd., electrics: 
engineers, of Chelinsford. The distinctive feature of the fan г- 
that it runs silently, thus doing away with one of the greatc~ 
difficulties with which manufacturers of А.С, fans haw 
hitherto had to contend. The list also quotes prices аг" 
detaiis of А.С» fan regulators, and will be sent to any traut 
reader on application. 

Electrical contractors throughout the kingdom, as well a- 
electrical engineers in charge of plant, will be interested ir 
the circular letter headed “Now is the Time," which is bei. 
issuel broadcast by the Benjamin Electric Co.. Ltd., of Bra: 
wood Works, Tariff Road, London, N. 17. Along with th 
letter the company are issuing a few specimens of this seas. 
adverisements, which will help to direct attention to the ver 
important subject of correct industrial illumination and i» 
advantages to be gained therefrom. The company claim th- 
there is a Benjamin reflector for every class of installati v 
and it is up to the contactors and factors to interest evc. 
works owner in the proper illumination of his factory, then!» 
making him a potential customer for many other electri: 
accessories and apparatus. Any trade reader who has not у: 


received a copy of the company's latesi catalogue can obtain :' 


on sending business card asking for same 
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THE QUESTION OF PRIME MOVERS FOR 
SMALL AND MEDIUM SIZED INSTALLATIONS. 


JAMES TYLER. 


Any experienced power installation engineer ig aware 
that the popular idea of the small and medium sized 
private plant being completely wiped out by the pro- 
posed super station is far from correct; that even a 
quite small factory having a reasonably steady load 
can, and does, give lower costs on a private plant if 
well designed and laid out; also that many plants in 
country towns must of necessity be privately driven, 
or not at all. 

It will therefore be profitable to discuss the relative 
position and usefulness of the types of prime mover 
used in such factories; for since the advent of the 
modern crude oil engine, the situation has altered very 
materially. 

The most desirable plant is not necessarily that which 
consumes the least fuel per brake  horse-power 
delivered, or which costs least per developed horse- 
power for fuel, but that plant which, when all costs are 
reckoned is the least expensive and requires the 
minimum of attention. 

The modern crude oil engine demands a place for 
powers between ten and two hundred brake horse. 

There are, of course, some situations in which this 
type of plant would not be the best choice; it would 
do well, but not as well as, say, a suction gas plant, or 
the older rival, steam, when laid out properly. 

The points which have made the crude oil engine so 
acceptable for this class of power user are low overall 
capital cost, minimum space occupied, and minimum 
attention whilst running, and especially the great asset 
of requiring little attention. 

During the last two years of the war the writer was 
in contact with a large country works having its own 
power house, and, amongst its other products, turning 
cut a good class enclosed type steam engine; the power 
house contained two suction gas sets run on anthracite, 
two steam sets, and three oil-driven generators; these 
latter were not quite of the efficiency of the modern 


crude oil engine, but the manager of the whole concern 
stated that even with oil at the then heavy price, they 
were, taking all costs and considerations into account, 
the most desirable tvpe of prime mover for such a plant. 
Since that date, improvements in economv, rapid start- 
ing, and steady running, have been made: some of our 
best known steam engine builders have developed a line 
of these plants, so that there is plenty of choice and no 
tendency to unduly high prices. A few hints as to the 
type best suited for any special purpose may be of 
service. In choosing a crude oil engine the same rule 
should be followed as with any internal combustion 
engine; get from four to half a dozen offers, and then 
compare dimensions of cylinders, stroke and revolutions 
per minute for the same power. That engine which has 
the largest bore, the longest stroke and the lowest 
number of revolutions per minute for the power 
developed should be chosen; it wiji work longest with- 
out repair, and will give the lowest fuel cost per unit 
generated from year's end to year's end with the least 
attention. It is also a good plan to be generous in the 
rating. of the engine chosen; this puts up the cost of 
the plant a trifle, but it undoubtedly gives much better · 
running and greater freedcm from frequent overhaul 
and replacements. 

Take a load of, say, 100 kw. on a belt generator; 
this 100 kw. is delivered to the switchboard and should 
be provided for as follows :—4Allow 25 per cent. loss 
between dynamo terminals and engine flywheel; this 
calls for 147 horse-power on engine flvwheel ; if the load 
is at all likely ta bc constant at, say, go to 100 kw., 


with an occasional overload, then choose an engine of 


160 b.h.p. continuous rating according to the maker's 


lists; if, on the other hand, the average load is between 
` 65 kw. and до kw., with only occasional loads to roo 


kw., lasting, say, ten or fifteen minutes on end twice a- 
day, the engine need be only 145 b.h.p. А plant of the 
latter size used to face the load of the former quoted 
factory, means heavy wear and tear and annoying little 
hang-ups after the first twelve months' hard working ; 
it is no use trying! ta work long and successfully with 
an undersized internal combustion engine, and whilst 
the penalty of so doing may not come in the first twelve 
months, come it will without doubt. 

It is for this reason that some of the cheaper foreign 
semi-automatic and automatic country house lighting 
plants have proved unsatisfactory after a limited period 
of working’; the engine provided has been rated up to 
its limit, and then luck trusted to that the load placed 
on it will be kept within the originally stated amount. 
Anyone with experience of this work and factory power 
work, knows quite well that the reverse is the case; 
that the willing horse is usually given more and more 
work to do as long as it will stand up to it. 

With any sensible client thes» facts, presented with 
courtesy and tact, and not pushed forward as a take-it- 
or-leave-it proposition, will have full sway; and the 
contractor should undoubtedly make his position quite 
clear on this matter. 

Like all internal combustion engines, the crude oil 
plant is made horizontal, two-stroke vertical, or vertical 
four-stroke. Which to recommend for a given case 1s 
somewhat of a problem; the decision, however, if made 
along the following lines, will be safe :— 

If the plant is direct coupled to its dynamo, then on 
the whole the writer prefers the vertical two-stroke 
type; for, whilst its economy is scarcely as high as that 
of the four-stroke engine, vet its very even turning 
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gives a far longer life to the commutator than if a four- 
stroke engine be used; if the highest fue] economy is 
imperative, then the horizontal four-stroke engine is the 
type to use; but the attendant should be capable of 
indicating ‘his engine and maintaining this high econamy 
through correct valve setting ; or some engineer capable 
of doing this should be on the firm or called in, say, 
once a quarter. Куеп in a case demanding, the best 
economy, the writer prefers to use a belt driven dynamo, 
with a specially sewn belt; the drive is so even that the 
wear and tear on the commutator and brushes pays for 
the slightly lower efficiency, whilst the dynamo being 
smaller will reduce its cost to less than a direct coupled 
machine. More floor space is needed, but, on the 
whole, this combination pays. 

Whilst the two-stroke engine uses rather more fuel 
than the four-stroke tvpe, vet in the best makes the 
margin is not really great; whilst the cost for overhaul 
and adjustments is very much lower than with the four- 
stroke engine. It is urged sometimes, that the fuel 
economy of two-stroke tvpes must become very poor 
after a few months’ work, due to escape of 
new mixture through the exhaust port; this is only so 
when the plant is overloaded or exceedingly badly 
neglected. Give the plant fair play and its economy 
will be maintained; but a plant overworked, driven for 
long hours, over-lubricated in the cylinder and with 
the rings never examined or cleaned, cannot be expected 
to be anything else than extravagant in fuel consump- 
tion. The blame lies not with the engine but with the 
user. 

The best and sweetest drive of the whole series of 
crude oil engines is by a four evlinder two-stroke 
engine, driving a high speed dynamo through ropes; 
such a plant, well looked after, will give exceptionally 
satisfactory service, and would, moreover, cost very 
little for attention or repairs. 

It is often asked, can such plants or gas engine 
plants drive such loads as stone crushing or sawmills 
successfully, and with a low fuel cost, absence of 
extensive repair and of heavy back-firing trouble. 
These plants can undoubtedly face such loads if the 
mechanical side of the installation is laid ovt correctly. 


Taking the case of a sawmills, it is not correct to 
use the crude oil engine; not that this engine will not 
do the work and do it excellently, but, with a valuable 
fuel such as sawdust at the disposal of the millowners, 
the correct plant is a suction gas plant, using the 
sawdust as fucl. In such a case give the producer 
makers full particulars of the sawdust to be used, the 
amount of power required and the weight of sawdust 
delivered per hour to the producers; then work in 
conjunction with them, and in particular put in very 
ample washers and scrubbers and provision for the 
full extraction of tar; remember that the average 
sawdust contains a fair amount of acetic acid and that 
this must not be carried into the engine with the gas. 
In addition, the cffluent from the producers must be 
cither sterilised before it leaves the premises of the 
factory or it should be conducted into the refuse heap 
and got rid of in that manner. Any carelessness in 
this item will, and quite properly so, lead the mill- 
owners into trouble with the local sanitary authority. 
In some cases it may happen that the sawmills may 
require more power than the sawdust can provide; 
it then becomes sound practice to install an oil engine 
to provide this extra power. On the other hand, many 
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works can provide a surplus of power from their 
refuse; this should be offered to the locality for street 
lighting, and the offer would seldom be turned down. 

Other industries, such as tanning, also offer the 
chance of using a refuse fuel in the same manner as 
with sawdust. 

In each and every case see to it that the producers 
are made to deal with the size of fuel the works turn 
out; it is no use putting down a plant to work with 
very coarse fuel and then to expect the same result 
with a very fine dust or spent bark. When the quality 
varies in this manner, hyht up on the larger stuff and 
do not start firing the finer stuff for the first half-dav's 
work after a holiday when the plant has been shut 
down completely. | 

If this is tried, then, until the producer hot zone gets 
to its correct temperature, unsatisfactory gas will 
result; keep enough big stuff on hand to get away 
easily each Monday and to work on this until after 
dinner time. The temperature will then be well up, 
and if the smaller stuff has been introduced in quite 
small amounts from, say, eleven to twelve o’clock, the 
producer hot zone will be able to take it and use it 
correctly. In most cases of trouble of this type it is 
careless firing which is at the root of the hang-up. 
It will pay, even in quite small plants, to put up some 
form of automatic collecting and conveying device 
between the process and the producers; even if this 
only takes the form of chutes at convenient points, 
which are filled by hand. 

Returning to the matter of meeting such heavy and 
rapidly varying loads as stone crushing and sawmilling 
with a gas engine or crude oil plant, point out to the 


engine makers the type of load to be met and stipulate 


for an extra heavy flywheel. 


Do not be content with merely the type known as 
electric lighting flywheeled engine, particularly if that 
involves the use of two flywheels, one each side of 
the crankshaft. Have a type fit for traction duty 
fitted, and one only. The engine with a flywheel at 
each end of its crankshaft has, when working on a 
widely varying load, a grave risk of breaking its 
crankshaft unless the drive to the dynamo or machines 
is taken equally from each flywhecl. The best practice 
is to insist on a heavy traction flywheel on the engine. 
rope driving of the dynamo, which is fitted with a good 
series winding to give ro per cent. higher voltage at 
10 per cent. overload than at normal loading, and then 
to fit each saw or stone crusher with its own heavy 
flywheel, driven by ropes from a motor having itself a 
heavy rope grooved pulley. The best type of engine 
for such a load is undoubtedly a multi-cylinder, two- 
stroke plant; the frequency of the impulses giving 
great elasticity to the engine and allowing it to follow 
the widely varying load with the minimum of fly wheel 
capacity on either engine or machines. 

Many engines run similar loads without such allow- 
ances for the severe nature of the work, and, to the 
credit of our British internal. combustion engine 
builders, do it admirably. It cannot be denied, how- 
ever, that such work is an unfair load for any internal 
combustion engine; this fact is at the bottom of the 
heavy repair and fuel accounts which such plants 
experience. 


The installation of the extra flywheeling will cost a 
little extra at first, but the fuel used will be less, the 
stoppages far less frequent, and the upkeep and repair 
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account about one-sixth or one-tenth the amount when 
working in the old, unscientific and usual fashion. 

Regarding relative cost of fuel for the two types of 
engine, it must be recollected that to-day anthracite 
is as dear as crude oil in many part of the kingdom; 
especially when considered from the heat content of 
one pound of each type of fuel. Consequently, 
the old score of a cheaper fuel for the suction gas 
engine does not exist at present; whilst in some cases, 
as near to the shale oil beds in Scotland, oil fuel can 
be bought at a much cheaper rate than anthracite. 

The suction gas plant needs a man who understands 
how to humour it; that, practically speaking, is the 
crux of the whole matter in producer working. The 
crude oil engine cuts out all this, docs not require the 
producer space, nor does it call for care in getting 
rid of producer effluents. : 

Thus, circumstances to-day are very much in favour 
of the crude oil engine, working on what is somcwhat 
clumsily described as the semi-Diesel cycle. The true 
Diesel is more costly to buy and install, more compli- 
cated and less fit to leave in the hands of an unskilled 
attendant; whilst its superiority in fuel cost is but 
slight, and in the writer’s opinon not sufficient to 
counteract the drawbacks mentioned. 

In every case examine the provision made for clean- 
ing out the water jackets on an oil or gas engine, and 
insist that your clients clcan the jackets once a quarter 
or oftener if the engine is worked well up to the 
collar. Point out to them that neglect to clean the 
jackets throws on the engine cylinder liner and piston 
just that excessive temperature which the heavy over- 
loading of the engine will do; that if the engine is 
worked overloaded then the water jacket will fur up 
more quickly and the risk of heavy wear and tear or 
actual damage becomes greater ; that the evils following 
overloading and undercleaning are not single effects 
but actually cumulative and sympathetic. 

The last type of plant to be mentioned for such work 
is. our old friend the steam engine; nor is this type of 
plant obsolete for every small factory when installed 
and worked properly. If the factory requires heat in 
the form of steam and boiling water particularly, or 
if a brickyard, working with the method of drying the 
bricks on a drying shed floor before kilning is used, 
then our old friend steam has a distinct place and can 
hardly be assailed for all-round economy and relia- 
bility. | | 

Whether the plant is of the over-type, superheated 

steam design, or the more usual separate engine and 
boiler, will depend on the size and lay-out of the 
works. In nearly every case, however, the claims of 
the over-type plant, worked non-condensing and ex- 
hausting to the process vats or drying floors, is very 
strong. These plants can furnish the unit of electricity 
for a very low cost, are extraordinarily flexible, and 
can be built simple or compound to suit exactly the 
needs of each case. They require very little in the 
way of foundation and are built to a high degree of 
perfection by several of our best makers. [n such factories 
find out the amount of hot or boiling water required 
ог е process carried on; then lay out the engine to 
suit that first and the power demands secondly. 
That is, the engine must pass sufficient steam to carry 
out the process work; if this is large compared to 
the power demand, then exhaust all the steam to the 
process mains from the engine, and use only a single- 
cylinder non-compound type. 


In cases requiring rather more power in proportion, 
install a compound engine and so get additional work 
from the steam, starting at a somewhat higher initial 
pressure; where power is the largest demand and 
heating and boiling secondary, use a compound engine 
and extract steam from the receiver for the process 
work; passing the exhaust from the engine to a con- 
denser. Naturally, when this point is reached, the 
question must be then worked out in detail as tc 
whether a steam plant is not out of place on the instal 
lation. Contrary to general opinion, this will prove 
to be the case far less often than is surmised. 


CANNOCK U.D.C. ELECTRICITY SCHEME. 


The official ceremony in connection with 
inauguration of electricity supply within the Cannock 
U.D.C. area supply (N.W. Midlands district) took 
place оп October 18. 

Supply is received at the main sub-station in Queen 
Street, from Wolverhampton, at 30,000-33,000 volts 
three-phase, and is reduced to 6,600 volts for distribu- 
tion by underground cables. The load anticipated is 
5,000 k.v.a. im the near future, rising ultimately to 
15,000 k.v.a. Two important consumers at the 
present time are the West Cannock Colliery Co., Ltd., 
and the Cannock and Rugeley Colliery Co., Ltd. The 
estimated cost of the whole scheme is 482,572, and 
of the first section, às now carried out, £536,753. 
Arthur Ellis and Co., Ltd., of Cardiff and London, 
are the consulting engineers. The main transmission 
cable is .2 sq. in., 3-core paper insulated, lead covered 
and steel armoured, laid direct in the ground in 
accordance with the Rules and Regulations laid down 
by the Electricity Commissioners. It is protected by 
means of a pilot cable designed to work on the Merz- 
Beard compensated system, the pilot cable comprising 
also conductors lor use in connection with a telephone 
system which will ensure direct communication between 
the Wolverhampton Corporation's Generating Station 
and the various sub-stations, which will be ultimately 
connected to the Council's system of supply. 

The scheme submitted by the consulting engineers, 
and approved by the Electricity Commissioners, 
provides for a 6,600 volt ring main right round the 
district. This ring will ultimately be supplied direct 
from the sub-station by feeders running radially from 
the main sub-station to various sub-stations along the 
ring, so that certain local sub-stations may be supplied 
from three directions and the remainder from two 
directions, and in such a way as to secure continuity 
of supply. : 

At present the equipment of the main sub-station 
comprises four 33,000 volt cubicles, and operating 
panels, one of which is the incoming feeder panel con- 
trolling the main bulk supply, a metering panel and 
two transformer panels for controlling the supplies to 
the two transformers at present installed. The trans- 
formers are protected by the G.E.C. biased system 
of protection (McColl patents). 

The 6,600 volt supply is obtained by means of two 
1,250 k.v.a. transformers connected in '' mesh" on 
the 33,000 volt side and ‘*star’’ on the 6,600 volt 
side, the neutral point being earthed. The supplies 
are taken from these transformers to a 6,600 volt 
switchboard comprising two main transformer panels, 
a metering panel, two feeder panels, and two small 


- 
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transíormer panels for controlling the supply to the 
two transformers, each of 125 k.v.a. capacity, which 
are used for the purpose of further reducing the 
pressure to 400 and 230 volts for distribution within 
Cannock town itself on a 4-wire three-phase system 
for ordinary consumers. From these two smaller 
transformers the supply is taken to a доо volt switch- 
board, from which it is distributed by means of feeders 
in Cannock. ‘The 400 volt switchboard comprises two 
transformer panels, a metering panel and two feeder 
panels. 

Accommodation has been provided at the main sub- 
station for two additional main transformers, together 
with the necessary controlling switchgear as well as 
for additional 6,600 volt feeders. 

The whole of the main sub-station equipment has 
been supplied and erected by the General Electric Co., 
Ltd., of Magnet House, Kingsway, and Witton, 
Birmingham, who have acted as the main contractors, 
the transformers having been manufactured Ьу 
Ferranti, Ltd., of Hollinwood, Lancashire. The 33,000 
volt, 6,600 volt and 400 volt mains have been supplied 
and laid by the British Insulated and Helsby Cables. 
Ltd., Prescot. - 

The. switchgear, which was manufactured at the 
G.E.C.. works at Witton, presents many interesting 
features. Considering first the 33,000 volt stonework 
cubicle board (Fig. 1), the cubicles are built upon an iron 
framework, each unit being separated from the next 


Fic. r. ` 


by moulded stonework slabs. Sheet steel doors are 
fitted at. back and front, these being provided with 
stout padlocks. Inspection doors, etc., are provided 


at the back. Each cubicle is sub-divided by stone- 
work slabs into separate cells, so that the whole of 


the gear is separated so far as possible in order to 


An elevation 


secure the highest degree of safety. 
It will be seen 


showing the detail is given in Fig. 2. 


— 2ай 


Fic. 2. 


that the bus-bars each occupy a separate cell, while 
isolating links are in another division, and each oil 
switch tank has an independent compartment. The 
porcelain insulators between these compartments are 
so designed as to prevent any fumes generated in the 
oil switch compartment passing to any other compart- 
ment. It will be particularly noticed that each phase 
of the oil switch is in a separate tank. 
(To be continued.) 


Welding by Electricity——An interesting account of the 
Universal Arc Combination Welder appears in the October 5 


issue of our contemporary the ‘ Industrial Australian," of 


Melbourne. It is well illustrated and gives good clear descrip- 
tions of this latest type of electric welder, which is manu- 
factured throughout by Messrs. Walker’s Engineering Pty., 
Ltd., of Essendon, Victoria. It may be used for butt, spot, 
seam or arc welding, and has been designed as a general utility 
machine to meet the requirements of the Australian engineers or 
sheet metal workers. It is claimed that it is entirely an 
Australian invention, and, as stated above, everything in its 
production, from castings to the assembling of the component 
parts, is carried out by the Essendon Works. Machines which are 
in early use are rendering splendid service as time, and money- 
savers, as well as producing work which for all-round excel- 
lence cannot be surpassed. The inventor is Mr. C. Cosgrove, 
and one of the patented features in connection with the mach- 
ine is the arc welding attachment. The voltage is regulated 
by a rheostat from 90 to 130 on the welding side, while the 
current is controlled by a choke coil having a range of © to 
130 amperes. A very wide range of arc welding can, therefore, 
be accomplished by the machine, 


A 
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es A.C. & D.C. Voltmeters. 


These instruments are electro-dynamometer Voltmeters and 
may be used with equal accuracy on either D.C. or A.C. circuits 
of any frequency up to 133 cycles, and of any wave form; they 
may, therefore, be conveniently checked against a Potentiometer 
or our Standard Portable D.C. Instruments. 

The guaranteed accuracy is } per cent. 

The scales are accurately calibrated by direct comparison 
with standards, and are 5} inches long. 

Shielding from magnetic and electro- static influences is effectively 
provided for, and the damping is as perfect as in all Weston Instru- 
ments. The current taken by these Voltmeters is much lower 
than is usual in this type of instrument. 

They are supplied in single ranges from 1 volt to 750 volts, and 
in double ranges from 5-1 volts to 750-300 volts. 

For higher values the use of Weston Portable Transformers 
is advised, as these Transformers are exceptionally accurate and 

may be used with any Weston Instrument without the necessity 
of calibrating the Transformer and Instrument together. 

If desired, external multipliers can be furnished in place of 
Transformers. 

Write for full pasticulass, 


WESTON ELECTRICAL INSTRUMENT Co., ltd., 


Audrey House, Ely Place, Holborn, London, E.C.1. 


MODEL 341. Telephone : Telegrams : 
Holborn 2029 ‘t Pivoted, Smith, London.' 


|! NO FIRST CHARGE 


| Domesti: Lighting Batteries can be supplied from stock, filled and 
FULLY CHARGED, ready for immediate service in the undermentioned 
у pes and capaciti:s: 


EE ——: —  — M 


Type cf Cel. 


ZSG 


„ 


Capacity in amp. hours when 
карашары. А in 10 hours, 


25. 
22 
42 


72 
96 
120 


81 Domestic Lighting Cell in 
102 Glass Box, fully charged. 


Un > Ol ON Cn „> CA сл „> Ol 


Where transport or other considerations make it impossible to supply fully ckarged cells, the plates can gererally te supplied 
in a partly charged ccndition, so that they require only a very short first charge (approximately fifteen hours) after erection. 
When desired, this first charge may be made in two runs of seven to 8 hours each. 


4 0 hlorid, ГА $ ELECTRICAL STORAGE 


COMPANY LIMITED: 


Head pem oe PCM Office : 
CLIFTON JUNCTION, Nr. MANCHESTER. 57, VICTORIA STREET, S.W. 1, 


ee Ut, 
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ADOPT THE BEST PRACTICE 


HART BATTERIES 


LOW COST OF UPKEEP 
STEADY LIGHTING 


HIGH EFFICIENCY 
LONG LIFE 
EASY TO MAINTAIN, 


^" o*-— — d 
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Hart Batteries have distinct advantages over all 
other makes. The superiority of Hart Cells 
is responsible for their extensive use in 
central Stations, Private Installa- 
tions and general purposes 
of all kinds 


HART ACCUMULATOR CO., L'^ 


MARSHGATE LANE, STRATFORD. LONDON. E.15. 


BRANCH OFFICES AT— 


re — 
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UWOCOESS ISD JP 
own hand — 


You have the brain and ability to carn more than 
you do to-day. But you need that little extra 
Scientific training. This training we give you in 
your own home. Tell us TO-DAY which of the 
subjects mentioned below you are interested їп. 
We will send you at once, POST FREE, a book 
explaining how we can help you, a book which will 
enable you to make the most of your own powers, (C. 
and rise to the top. 


WE TEACH BY POST 


Aerepiane Engineering Mathematics 
Electrical Engineering "Starting and Lighting Systems 
ng 
interna Combustion Engines 
neering 

Electrical Gentrol Gear Commercial Engineerin 

Alternating Current Marine iere re j 
Naval Architecture 


Civil Engineeri 
Telegraphy, Telephony ss Doan d 
Pewerhouse Operation Survey and Levelling 
echanical Engineering Building 
Draug чыыр Reinforced Concrete 
Workshep Structural Engineering 
Ms dE 
um an 
Beller Inspecting Heating Ventilating d 


Engineers’ Quantities and Estimating 


Examinations we Specialise in :— А 
A.M.I.Mech.E..; A.M.I.E.E.; A.M. À st db 
Inst.C.E. ; A.M.1.A.E.; Board of Trade " (car rm. 


Marine and Class, First Class, Extra а 
First Class ; City and Guilds Exams, іп it 
Telegraphy, Telephony, etc. ° 


DON’T FORGET, WRITE NOW and tell 
us which subject you are interested in— 
THIS IS YOUR OPPORTUNITY. We 
help to place you in a Well-Paid Job when 
you are Trained. 


THE TECHNOLOGICAL INSTITUTE OF 
GREAT BRITAIN, LTD. 
11, Thanet House, 231-232, Strand, London. 
Australian Offices: Barrack Street, 
Sydney, N.S.W., Australia. 


BELFAST .. ‚„, 41, Chichester Street. MANCHESTER  ., 4, Victoria Bridge. 
BIRMINGHAM .. 174, Corporation Street. WESTMINSTER .. 36, Victoria St., S.W.1. 
BRisTOL .. +. 37, Victoria Street. Үокк v .. 6, Bridge Street. 
GLascow .. 107, Wel'ington Street. 


THE POCKET 
ELECTROSCOPE. 


ММ МА МАЛАЛА. NNA ee Ne NNNSN NNNNA N NNA А. e 


Indispensable to 


ENGINEERS & ELECTRICIANS. 


DENTE EEE AA ALAA A ALA RAN RA MA SU чч ~ 


The Pocket Electroscope designed as a small, convenient 
and rapid Fault Finding Instrument—similar in appear- 
ance to a Fountain Pen with Pocket Clip. 


The instrument can be used on any pressure from about 
80-700 volts A.C. or D.C. to indicate :— 


1.—The Potential relative to earth in any ccrductor, terminal or piece 
of apparatus. 


2.—The Potential difference between any two conductors, terminals or 
pieces of apparatus. 


Its wide application will be better appreciated by a 
careful study of the booklet sent free on application. 


Write (Electric Dept.), 


DRAKE & GORHAM 
WHOLESALE, LTD., 


67, Long Acre, W.C.2. 


Manchester, Glasgow, Bristol, Belfast and Liverpool. 
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TO OUR READERS. 


ELECTRICITY is published every Friday, and, if ordered, is on sale at 
the principal Railway Station Bookstalls and Newsagents on that day. 
It has а "i sale throughout the United Kingdom, as well as in 
the British Colonies and Abroad. 


lp Questions to which an answer is required must be accompanied by a 
lįd. stamp for reply. When considered of sutticient interest, the answer 
А will probably appear in the paper. 


И New advertisements for the displayed columns and alterations to 
existing ones must reach the publishing office not later than the first 
pas Tuesday morning, in order to be in time for the issue of the following 

riday. This is important. Rate quoted on application. Sub- 
scription : 133. а year, 6s. 6d. half-year, 3s. за. a quarter in advance, 
postage prepaid in the United Kingdoin and abroad. 


All remittances payable to the Publishers, S. RENTELL AND Co., 
Ts 56-39, Maiden Lane, London, W.C.2. Telephone, No. 2460 
errard. 


The recent official inauguration at Liverpool of a new 
automatic sub-station, on the lines of those already 
Operating in the United = States, 
The Imaginative coupled with the starting up of a new 
Reporter. high-speed turbo-generator, gave at 
least one versatile reporter the chance 
of a lifetime, and his story of the proceedings, printed 
in extenso in the columns of a certain northern daily, 
makes most amusing reading for engineers. Com- 
mencing in best ''novelette " style, he portrays how 
the Lady Mayoress, her “ daintily-gloved hand exerting 
jicss than half a pound of pressure on a silver lever, 
started the largest turbo-generator in the country." It 
IS news to our readers that 12,500 kw. marks the out- 
‘ide limit yet attained for the output of a single 
generating unit, although, perhaps, it mav be conceded 
that the set in question is the largest to run at so high 
а speed, 3,000 r.p.m. 


| Current Topics. 
S 


' As a result of the enthralling incident above 
described, the city’s main electric power station 
“ reverberated ’’ as the 50-ton turbo awoke from its 
slumber and hummed merrily on. -I believe reverbera- 
tuons are intimately associated with vibration and noise ; 
if so, the designers responsible for the balance of the 
new giant should have something to say to that news- 
paper man. The subsequent scene of the automatic 
sub-station is then described even more graphically. At 
the command : ‘‘ Lower pressure, please," shouted over 
the telephone by a high civic dignitary, ' there was a 
noment's silence. А low rumble followed; then 
iutomatically levers on a huge switchboard rose or fell, 
ind a huge wheel of many hundredweights slowly began 
orevolve. A noise like three heavy guns was followed 
y the reports of what seemed like a light field battery 
| artillery. Electric blue sparks flashed at various 
nts; the huge wheel accomplished many hundreds of 
evolutions a minute, and after the concussion of a 
ouple of ‘ heavies,' the room appeared to be charged 
"ith electricity." І should shay sho. 


If that reporter's yarn is anywhere near the truth, 
he Liverpool Electricity Committee stands an early 
hance of being indicted for causing a nuisance by 
inning an imitation front line barrage in one of its 
lectricity sub-stations. Reading on to the concluding 
aragraph of the account I note that the proceedings 
ilminated in a luncheon at the city's principal hotel, 
hich perhaps goes some way towards accounting for 
ich. effective dramatisation of the opening ceremony. 
owever, I take the opportunity of congratulating 
liverpool upon its new acquisition, which really marks 


DECEMBER 29, 1922 ELECTRICITY. 


691 


a departure in ceatral station and sub-station practice 
so far as this country is concerned, and the future 
behaviour of which will be watched with interest by all 
power engineers, 


My recent remarks under this head have prompted 
an old friend and colleague of National Telephone days 
to contribute an amusing anecdote 
associated with this very practice of 
inviting disgruntled subscribers to 
Visit the switchroom and see for 
themselves how arduous were the 
duties of ** operating ’’ and how conscientious were the 
voung ladies in their endeavours to maintain uninter- 
rupted communication. l take the opportunity of 
reminding my correspondent, whose letter appears 
elsewhere, of the terrors of the ''call-wire system ” 
then in vogue, and how certain '' call-wire " junction 
operators in the 'nineties used to collapse in hysterics 
during the ‘‘ busy hour" practically every day. Asl 
remarked in my previous notes, automatic telephony is 
the only and inevitable remedy for imperfect telephone 
service. Operating is no occupation for human beings 
in these strenuous times, and electro-mechanism is so 
much surer and quicker Incidentally, it took me 
twentv minutes to get a local call through to a 
correspondent half a mile away this morning, and 1 
do not reside in Leeds, Blackburn, Portsmouth or anv 
other town of the telephonically blessed. 


[Introducing the 
Subs:riber to 
the Operator. 


I would direct my readers' attention to a well-timed 
appeal from the Hon. Secretary of the Electrical Trades 
Benevolent Association to generous 
. minded members of the industry to 
help him in attaining that desirable 
round figure total of £20,000 as 
representing the invested funds of this 
deserving. organisation. Only a small amount is 
needed, less than 4.200 in all, and of this. some до is 
already guaranteed, conditionally, as set forth in the 
letter. For the relief of brethren in distress, even this 
total of Z:20,0co0 is none too much for so important an 
industry as the electrical trades with its thousands of 
emplovees engaged on work of vital importance 
to the Empire. Let us at least aim at the standard 
desired for the current year, and hope to do even better 
when another twelve months have brought the better 
times and industrial prosperity foreshadowed during the 
closing weeks of the present year. Send in your 
cheques with a New Year's Greeting to the E. T. B.I. 


* And the 
Greatest of 
These . . ." 


In his presidential address to the Junior Institution 
of Engineers, Capt. H. Riall Sankey, C.B., took as his 
subject " The Utility of Theory to the 


Theory and Practical Man," and showed in an 
Practice. extremely interesting апа. semi- 
humorous manner how the two 


must inevitably be associated in the constitution. and 
training of an experienced engineer. The common 
statement: “14 may be all very well in theory, but in 
practice it cannot be done," will not, as a general rule, 
stand close analysis, since every practical operation is 
based upon a theory, more or less correct, and the 
engineer who eschews theory often unconsciously 
knows a good deal more of the fundamental theories 
of his craft than he would be prepared to admit. 
Captain Stanley very truly states that practice cannot 
exist without theory, nor theory without practice; 


692 
both, in fact are based upon the immutable laws of 
Nature, and are in reality two methods of expressing 


the results, as apparent to us, of the operation of those 
laws. 


That common expression “rule of thumb,” regarded 
with contempt by some engineers and correspondingly 
worshipped by certain so-called practical men, is in 
reality as much a fonmula of theory as one that bristles 
with algebraic or trigonometrical symbols. Ancther 
important principle enunciated by Captain Sankey was 
that it is impossible for a thing to be correct in theory 
and wrong in practice, or, conversely, wrong in theory 
and correct in practice. We may be perfectly certain 
when we meet a contradiction of this kind that it is 
not a divergence between true theory and true practice, 
but that either our theory or our practice is wrong. 
The moral for the practical man to draw from this is 
that he should constantly test his practice by theory, 
and his theory by practice. In other words, he should 
always remember that both theory and practice are 
susceptible of improvement; he should not be content 
slavishly to carry out his practical work time after 
time in the same old way, however successful that way 
may be, without constantly searching to find whether 
the good could not be made better. He should examine 
his theories in the light of his constantly accumulating 
experience, and amend or discard them as that 
experience may direct. 


I extend my sincere and most hearty congratulations 
to Mr. J. W. Wilson, the Principal, and Mr. Maurice 
Wilsen, Vice-Principal of the School 
A Noteworthy of Practical Engineering, at the 
Jubilee. Crystal Palace, on the occasion of 
the jubilee of the Engineering: School 
under their control. It was founded by their father in 
1872, and it has always held a high position as an 
educational training centre for men who go out into the 
world to carry on the profession of engineering in all 
its varied branches. Upwards of fifteen hundred 
students of the School have succeeded. well in their 
professions, and are now worthily upholding the 
traditions of British engineering in all parts of the 
civilised and uncivilised world. As an example, the 
` chief bridge engineer of the Canadian Pacific Railway 
was an old student, as also the chief engineers of the 
Port of London Authority, Metropolitan Water Board, 
London and South Western Railway, Great Indian 
Peninsular Railway, Cape. Government Railways, 
F.M.S. Railways, Queensland Railways, and other 
railways in Peru and Bolivia, as well as many holding 
positions of Chief Government Engineers in Tasmania, 
Hong Kong, Natal, Ceylon, Uganda, etc. 


The above are only a few of the important appoint- 
ments held by old pupils who have been trained by 
Mr. Wilson. The general manager of the great 
London General Omnibus Company was also educated 
at the Palace. Likewise the chief engineer at Rio de 
Janeiro, the chief engineer to the Corporation of Bir- 
mingham, and, from our own particular point of view, 
the chief electrical engineers at Bolton, Cardiff and 
to the London and South Western Railway, as well 
as the Naval Architect to the Chilian Government. 
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This is a very fine honours list, and it is therefore not 
astonishing to read the eulcgistic remarks which have 
been made by the great men who have presided on the 
occasions of the presentations of certificates. For 


| instance, the late Earl Brassey, Sir W. Н. White, Sir 
Maurice Fitzmaurice, Sir Wm. H. Mather, Sir John 


Aird, have all lent their support and testimony to the 
good work which the School has carried on so steadily 
during its career, and 1 can but hope that the Pra- 
cipal and his brother may be spared many years to do 
for British engineering in the future that which they 
have done so ably in the past. It is a record of which 
they may well be proud. 


_ The discussion on street-lighting at the last meeting 
of the Illuminating Engineering Society was timely. 
| It was a pleasure to see in the chair 
Street Lighting. Mr. A. P. Trotter, whose name is 

* associated with many past discussions 
on the subject, and the presence of Dr. Clayton Sharp, 
a past president of the Illuminating Engineering Society 
in the United States, was particularly welcome. In 
this: country there is much Jeeway to be made up, and 
conditions in the past year Lave been verv different from 
those in the U.S., where unprecedented progress in 
public lighting appears to have been made. It was 
rightly remarked in the discussion that the present 
moment is opportune for putting in hand long-delayed 
improvements, especially in view of the widespread 
unemployment. It is to be feared that the importance 
of good lighting in streets is not yet sufficiently ap 
preciated by authorities, and the soctety has done good 
work in arousing interest in the subject. The matter 
is one that requires periodical discussion, and it was 
suggested that it should come up for consideration at 
least every two years. ' 


Recalling the great discussion on the relative merits 
of specification of candlepower and minimum hori- 
| zontal illumination in 1913 one was 


Candlepower nct surprise1 to note that some 
| and divergence of opinicn ол this 
Hlumination. point stil! exists. I suppose that 


both methods have their uses. 
Possibly specification of candlepower may be mere 
convenient in a street-lighting contract, bur the study 
of minimum illumination is a most useful element in 
investigations of street lighting, and in determining 
which streets are not lighted up to the proper standard. 
But naturally there are other factors, such аз avoidance 
of glare and artistic appearance, to be considered. 
There is much to be said for Mr. Gaster's suggestion, 
already put forward before the war, that the lighting 
of London as a whole should be under the supervision 
of some central authority. The variations in illumina 
tion met with in passing frem one district to another 
are a source of inconvenience, and, while some districts 
are well lighted, others have lagged behind in the march 
of progress. 


To all my readers : A Happy New Year. 


| ELEKTRON. 
ы сс ылыс о EE 


Lancaster.—The Town Council are continuing negotiations 
with the Disposals Board for the acquisition of the National 
Powder Filling Factorv station for electrical purposes. 
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MODERN REQUIREMENTS IN STREET. 
LIGHTING. 


A paper on the above subject was read by Mr. Haydn 
T. Harrison at the meeting of the Illuminating 
Engineering Society on December 12, the chair being 
taken by Mr. A. P. Trotter. 


In his introductory remarks Mr. Harrison quoted the 
saying attributed to the late G. К. Sims, that " one arc 
lamp is worth two policemen." He urged that public 
lighting should бе esteemed as highly as sanifation, 
water supply, etc., and pointed out that, although the 
burden of rates may be heavy, improvements in street 
lighting do not always mean increased expenditure, and 
that even when expense is involved this is often saved 
in other directions. Good lighting had become 
especially necessary in view of the speed and volume of 
modern traffic. Drivers were regarded as responsible 
for accidents, and were therefore inclined to adopt 
powerful headlights in order to see objects ahead. But 
if adequate street lighting was provided, these power- 
ful headlights might be unnecessary. 

Mr. Harrison considered that the method of classify- 
ing streets on the basis of minimum horizontal illumina- 
tion was scientifically sound. Examples were quoted 
to show the advantage of having a smaller ratio 
between distance apart and height of lamps; thus, in 
a typical case, by halving the distance apart and 
doubling the height, the minimum illumination would 
be increased ten times, without any additional con- 
sumption of energy. In order to obtain fairly uniform 


illumination with lamps spaced a great distance apart, 


it was necessary to accentuate the light reaching the 
mcre distant parts of the street, and the author 
described two devices, the Holophane street lantern 
and the "longitudinal system” which were useful in 
this respect. | 

In the concluding portion of the paper Mr. Harrison 
presented tables showing the illumination allotted to 
various classes of streets in this country and the United 
States, and expressed surprise that in the latter country 
it was preferred to specify the type of lamp used rather 
than the illumination it was desired to obtain. 


Mr. L. Gaster then read a contribution dealing with 
street lighting from the standpoint of safety of traffic. 
He referred to the uneven lighting prevalent at one 
period of the war, which was considered to have been 
in part responsible for the increased number of 
accidents. It was this condition of things that had led 
to the formation of the London “Safety First" Council 
in 1916, with most beneficial results. It was note- 
worthy that in the United States there had been great 
progress in street lighting during the past year. In 
this country, however, there was much leeway to make 
up. 

. Amongst the main requirements in street lighting 
were avoidance of glare, reasonably uniform illumina- 
tion and elimination of great contrasts in brightness, 
and suitable "grading" of the illumination in passing 
from a main street to a side street, or vice versa. 


During the war the control of the lighting of London 


on a uniform plan had been useful. He suggested that 
in times of peace the supervision of lighting by a 


“now to supply not only their own 


central authority would also prove beneficial in 
enabling public lighting to be treated on a uniform 
basis. 

The discussion was opened by Dr. Clayton H. Sharp, 
a past-president of the Wülluminating Engineering 
Society in the United States, who had much to tell the 
meeting of street lighting developments in that country. 
He pointed out that street lighting was a very complex 
subject, and that the values of different systems could 
not be determined merely by a test of illumination. 
Many other factors, such as avoidance of glare and the 
visibility of objects in the street, required study, and he 
described some of the comprehensive investigations 
undertaken in America. 

Amongst others who joined in the discussion, Mr. 
Frank Bailey referred to the value of good illumina- 
tion in crowded streets, and lighting superintendents 
in various cities discussed the problems met with in 
their districts. Mr. Thomson, the chairman of the 
Lighting Committee of the City of Westminster, dis- 
cussed the use of.street lighting to illuminate the ex- 
teriors of important buildings, and suggested that 
the co-operation of architects should be sought in 
dealing with this aspect. 

After a vote of thanks had been passed to the authors, 
the chairman announced that the next meeting would 
take place on January 16, when there would be a 
discussion on "The Need for Suitable Training in 
Illuminating Engineering." 


ARC LAMP LOWERING GEAR. 


The London Electric Firm, Brighton Road, Croy- 
don, have purchased from Messrs. Henry Williams, 
Ltd., of Darlington, the branch of their business re- 
cently trading as the Arc Lamp Lowering Gear Co. 
{and formerly as the North Western Appliances Co., 
of Cathcart, Glasgow), inciuding the whole of the 
designs, patterns, entire stock, tools, jigs, drawings, 
patent rights and goodwill, and are in a better position 
than ever for catering for al! types of suspension 
and lowering gear in which they have specialised for 
nearly 20 years. 


This purchase will enable the London Electric Firm 


patterns, but also those of the 
Darlington firm, which latter have 
likewise had a very large sale. 

The designs of the London Electric 
Firm embody the concentric ring form 
of contact device, whilst the newly 
acquired ones are of the knife contact 
pattern, as shown in the annexed 
illustration, and as preferences differ 
with individual users, all requirements 
can now be catered for. 

Self-sustaining winches embodying 
the cam groove driving mechanism 
are still finding favour, and at the same time the firm 
will now be able to furnish the ratchet and universal 
types formerly made by the Arc Lamp Lowering Gear 
~o. Considerable stocks of all patterns are in hand, 
and requirements can be met expeditiously and 
accurately. 
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Questions and Answers by Practical Men. 


RULES. 
QUESTIONS: We invite our readers to send us (ons, preferably on technical 
that have arisen in actual practice. Questions which we consider of 
sufficient interest to our readers will esther be replied to under '" Answers to Corre- 
spondents ' or replies will be invited from our readers. One shilling will be paid 
for the question which we select for competitive replies in this column. 
ANSWERS: A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accu . The 
Editor reserves the right to make no award, or to accept only one reply, if, in his 
inton, the answers received do not possess sufficient merit. Competitors desiring 
return of their manuscripts, tf unaccepted, should enclose stamped addressed 
envelope. 
Write on one side of the paper only, and tf diagrams are sent, draw them on a 
parate shest of paper айас to the manuscript. Competitors may adopt a 
“ nom de plume,” but, both in the case of questions and answers, the competi tor's 
real name and address must be sent with the manuscript as a guarantee of good faith. 
No correspondence will be entered into with regard to successful replies. The Editor's 
decision и Anal. 
Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
siz competitors who win the first or second prize the most times during the nezi twelve 


The words “ Questions and Answers” or “Q” and“ 4" should be placed at 
the top left-hand corner of ай letters intended for this column. 


Answers to Questions. 
QUESTION NO. 147. 


l have a 40 h.p. motor running at 750 r.p.m. It is 
fully loaded but I wish to increase the speed to 1,100 
per minute. I find that if I insert resistance in series 
with the shunt field, [ can obtain this speed at no load. 
With an increase of load, however, the speed drops 
considerably, Can any reader tell me how I can rectify 
this trouble?—'* MAINTENANCE.”’ 


REPLIES TO QUESTION No. 147. 

The first prize (105.) has been awarded to Staff- 
Sergeant H. J. Raymond, R.E., Fort Camden, Cross- 
haven, Ireland, for the following reply :— 

When considering the question of increasing the 
normal speed of a motor, attention must be paid to the 
relationship between speed, torque and h.p. 

The formula for torque in terms of armature input 
and losses, is :— ; 

2 
T 7:04 e C? Ra) (1) 
T =Torque. 
№ =Input in watts. 
C =Armature current. 
Ra —Armature resistance. 
From (1) it is seen that— 
7.04 (WW-C? Ra) 
PR EE OL OR NE cC LIT c 
Т. 

Therefore, to increase the speed, cither the torque 
must be reduced or the quantity (W —C? Ra) increased, 
or both altered in value, simultaneously. To consider 
the two methods individually, we will take the former 
method first, viz., a reduction in torque. 

To express torque in terms of magnetic flux and 
armature conductors, the following formula applies :— 

NSC 
8.52 X 108. 

where N =Total flux passing through armature. 

S «Number of conductors on armature. 

C =Armature current. 
From this it is obvious that two methods arc available, 
assuming same armature current for reducing the torque, 
i.e., the flux may be reduced or the number of armature 
conductors decreased. 

Considering first a diminution of flux. 

In a shunt motor this can be accomplished by means 
of resistance inserted in series with the field coil, pro- 
vided the resistance is of tlie proper ohmic value. 


where 


— 


“ Maintenance " has already tried this method, and 
finds that the object is achieved when motor is running 
at no load ; at full load he complains of speed diminishirz 
considerably. 

This seems to point to the fact that the resistance 
should be further increased as the load comes on. 

It must be remembered that the speed depends upon 
the back e.m.f. Now the back e.m.f. at no load is 
nearly equal to the supply e.m.f. when the load comes 
on; assuming the field to be constant, this back e.m.f. 
must decrease to allow the full load current to pass 
through the armature. This means that the speed must 
decrease, which it does, but in a well-designed shunt 
motor the speed picks up again owing to the armature 
reactions weakening the main field—thus necessitating 
an increased speed to generate the required back 
e.m.f. 

In the case under discussion, it seems the field is not 
sufficiently weakened by these reactions to cause the 
speed to increase to nearly its no load value. 

Before I discuss the matter of decreasing the number 
of armature conductors, I will deal with the second 
method of increasing the speed, i.e., increasing the 
quantity, W —C? Ra. This can be accomplished bx 
increasing W while C?Ra remains the same, or bv 
decreasing C?Ra while W remains the same—that 
latter method is impractical as it necessitates a resist- 
ance in the armature circuit which would cause con- 
siderable difference in speed between no load and full 
load. 


To increase W, the current remaining the same, 
the applied volts at the terminals of the motor must be 
increased, this will cause the speed to rise, until the 
back e.m.f. has attained the required value. 

By increasing W the output is increased, for Output = 
Imput — Losses, also :— 


_2 KNT 
` 33,000 


H.P 


From this it is seen that if N be increased, T remaining 
the same, the output will be increased. | 

To obtain the same horse-power W could be increased 
and T decreased in appropriate proportion. 

Increasing the supply voltage is rather an im possibl. 
task for the consumer on a public supply system, in fact, 
it is very likely that the terminal applied voltage 
decreases in value when the load is thrown on the motor, 
which would cause the speed to diminish. 

To revert back to the number of armature conductor, 
it is obvious that in order to decrease these in number 
the armature must be rewound. This mav be an ex 
pensive method, but the case is one in which the speed 
is required to be about 13 times the normal full load speed. 
and I think rewinding the armature is the most practical 
method, as it does away with resistances, which are 
wasteful and uneconomical. Although a field resistance 
does not consume a large amount of energy, in this case 
if the resistance be high enough to cut down the excita- 
tion at full load in the event of the load being thrown 
off suddenly, the motor may attain a dangerous specd. 

To sum up the above, '' Maintenance ” has the choice 
of three remedies :— 

(1) Introducing a variable resistance into the 
ee circuit, which can be increased with increasing 
oad. 
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(2 Combining (т) with raising the 
terminal voltage of the motor if possible. 
(3) Rewinding the armature. 
H. J. RAYMOND. 


applied 


The second prize (5s.) has been awarded to D. J. 
Wilson for the following reply :~- 

The horse-power developed by a mótor is governed bv 
two factors, the torque and the speed, from which 
it follows that if we increase one then the other must 
decrease, or we shall get ап increase in output. This 
is impossible if the motor is alrcady '' fully loaded." 

Now the output of the motor in the querv requires 
to be increased in the proportion of 750 to I,100, Or 
almost 14 to І. If it were possible to do so, a moment's 
consideration will show that we should increase the 
output of the motor up to 60 h.p. This obviously 
cannot be done, or we should have no limit to the 
capacity of our generators, motors, starters, etc. 

This is too much to expect, and although it may be 
possible to rewind the machine, and get this output, it 
would be a better policy to purchase a machine and 
starter of 60 h.p. from the first. But if this increase in 
output be essential, then expenses will no doubt decide 
to augment the existing 40 h.p. motor with a 20 h.p. 
motor, the two being belted to the line shaft, which 
should, by the way. be started by the larger motor. 

If, however, maintenance only requires an increase 
of speed, tbe output remaining unaltered, this may be 
effected by altering the winding of the existing armature. 

In any case the increase desired is too much to 
expect from a shunt rheo. 

Perhaps the easiest way to increase the speed of the 
tackle to be driven is to increase the diameter of the 
motor pulley (assuming that the motor is not direct 
coupled) in the proportion of 75 to IT9, i.e. I : 1.466. 

This may be possible by bolting wood logs upon the 
pulley and turning (or even planing) them true. If the 
pulley is of large diameter, then “Maintenance” will not 
he able to use wood logs, and a new pulley should 
be obtained. 

If, however, the motor is direct coupled, then it can be 
shown that an alteration in the design of the armature 
will alter the speed. 

Now while the motor is running as a motor it is also 
generating (like a dynamo) what is known as the back 
e.m.f. which opposes the current' from the linc. A 
little consideration will show that this back e.m.f. 
must be constant for a given ''motor amperage.” 
Comparing the existing and desired speeds, we have :— 


Back e.m.f. is given by NZ» 10-8 
where N —Flux per pole 
Z —Number of conductors, 
n —Revolutions per second. 


Since the voltage is unaltered N will be the same in 
cach case, and since the back e.m.f. is to be the same in 
both cases, 

nı Z,—fig 25 
Now na —1.5 у, therefore 
А —I.5Z4, P 
so that the conductors must be reduced in this ratio, i.e., 
we require one-third less than previously. The actual 
calculations would, of course, have to make allowance 
for toe many factors that occur in practice. 
The foregoing is just meant as a brief outline, and 


“Maintenance” should consult one of the motor repairers 


who advertise in ELECTRICITY if he desires the machine 
rewinding or the armature altering in order to get the 
requisite speed, providing, of course, that it is impossible 
to alter the pulley. 


D. J: WILSON. 


AN EXHIBITION OF 10 KW. VACUUM TUBES. 


Before a recent meeting of the Institution of Electrical 
Engineers, the president gave an exhibition of 10 kilo- 
watt vacuum tubes. The tubes shown included the most 
modern developments of the original thermionic valve 
made by Dr. Fleming. 

Two types of tubes were exhibited, a rectifier or 
two-electrode type, and an oscillator or amplifier tube 
of the three-electrode type. 

The special feature of these tubes is the water cooled 
anode consisting cf a copper tube, which is fused to 
the glass bulb by means of a special copper-glass 
seal. This joint is perfectly gas-tight, and is unaffected 
bv the heating and cooling occurring both during manu- 
facture and operation. 

In large tubes, for use on the higher powers, it be- 
comes difficult to make the anode or plate of the valve 
of sufficient size to radiate the energy dissipated, and, 
therefore, the water cooling of the anode has been 
adopted. Owing to the very high vacuum which is re- 
quired, very special precautions have to be taken in 
constructing such a tube, and it is of interest to note 
that the special copper-glass seal which has been used 
does actually make a perfectly gas-tight joint, which 
is unaffected by normal temperatures. 

When the tube is in service it is mounted in such 
a way that the anode is surrounded by a metal jacket, 
through which the cooling water circulates. Whe ex- 
hibit showed the detailed assembly of the various parts 
of the tube, and the nature cf the copper-glass seal. 
Such exhibits are of very considerable interest as they 
bring home to us the enormous developments which 
have taken place in the thermionic tube within a com- 
paratively few years. 

The 10 kilowatt tubes shown have the following char- 
acteristics :— 

Normal filament current, 24.5 amperes. 

Normal filament voltage, 32 volts. 

Normal plate voltage, 10,000 volts. 

Powcr taken by tube, including losses in tube, 
15 kilowatts. 

Power output delivered from tube, 10 kilowatts. 

The president of the Institution is to be congratulated 
upon his exhibit. 

It is unfortunate that we have so few opportunities 
of inspecting first hand such steps in the progress of 


. electrical science. 


A very useful device by means of which the motion of rapidly 
moving machinery is visually slowcd down so that their func- 
tioning сап be observed and production speeded up, is the 
Elverson Oscilloscope. It consists essentially of an electric 
lamp and contact making and breaking device mounted on a 
suitable holder. When placed in the machine to be observed, 
the vibration causes the lamp to flicker so that the part illuminated 
appears stationary, or, by the adjustment provided, to move 
slowly forward or back, on the principle of the Stroboscope, 
which we have described in these columns on a former occasion. 
Fuller particulars can be obtained from Herbert Kennedy & Co., 
Ltd. (47, Victoria St., S.W. т). At this address a demonstration 
set can be seen and the applications explained. 
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THE SOCIETY OF ENGINEERS. 


The following premiums have been awarded by the 
above society for papeis read or published during 
1922 :— 

President’s Gold Medal to Dr. C. V. Drysdale, 
O.B.E., D.Sc., M.I.E.E., for his papers on ‘‘ The 
Testing of Small Electrical Plant." 

Bessemer Premium (value £5 5s.) to Mr. E. E. 
Turner, A.M.S.E., for his paper on '' The Atlantic 
Cruise of H.M. Airship R.34."' 

Nursey Premium (value 4,3 3s.) to Dr. Herbert 
Chatley, D.Sc.(Engg), for his paper on ‘t The Physical 
Properties of Clay-mud.”’ 

Society Premiums (value Z3 3s.) to :— 

А. S. E. Ackermann, B.Sc.(Engg.), A. M.I.C.E., for 
his paper on '' The Physical Properties of Clay ” 
(fourth paper). 

C. H. J. Clavton, M.I.C.E., for his paper on '' The 
Economics of Arterial Land Drainage." 

W. Dinwoodie, for his paper on '' Wave Power 
"Transmission. " 

Clarke Premium (value £5 ss.) to R. С. Hill for 
his paper on '' The Submersible Pump." 

Green Premium (value £5 5s.) to A. С. Short for his 
paper on '' Heating.” 


CREDA HEATING AND COOKING APPARATUS. 


In a recent issue we referred to a new comprehensive 
catalogue of Creda heating and cooking apparatus and 
to the many and varied excellent productions listed, 
and it seems but fitting that a few of the most recent 


Fic. 1. 


should be given special mention. For example, there 
is the Tilting Fire, illustrated in Fig. r, which may be 
had finished in antique brass, antique copper, or 
oxvdised silver, as desired. It is loaded to 2 kw., and, 


by means of the tilting arrangement provided, the heat 
rays may be thrown in any desired direction. Another 
item is the Creda Multiple Toaster for hotels, 
restaurants, etc. This is shown in Fig. 2, which 
explains itself; though we.might refer to the substan- 


iG. 2. 


tial nature of the design and to the fact that the heat- 
ing elements are easily detachable and may be quickly 
renewed in the rare event of a breakdown. 

The Credenda Conduits Co., Ltd. (Whitehouse Street, 
Birmingham), give every attention to details of design 
and construction, with the result that all their pro- 
ductions rank with the best, and as we have noted on 
previous occasions, when referring to new productions, 
ingenious and valuable features are often incorporated 
in the designs. 


TIME SWITCHES. 


At the meeting of the Informal Section of the I.E.E. 
on Monday, December 18, Mr. J. R. Bedford was in 
the chair, when Mr. E. E. Sharp opened a discussion 
on '' Time Switches." ' 

Mr. Sharp said he did not think time switches were 
without importance or interest, though it was the first 
time they had been before the Institution. It was not 
because of their novelty, they were really very old and 
well-established. He then sketched their history and 
outlined their developments. 

The time switch naturally divides under two main 
headings, the clock and the switchgear. These head- 


ings divide again into clocks of short, medium and long 


run, and the switcheears into those with metallic and 


: mercury contacts, while further intricate sub-division: 


are possible. 

The periods of the clocks are practically standardised 
now at 1, 14 and 4s days’ run. For the one-dav run 
a cheap type of clock may be used because smal] time- 
keeping errors can be adjusted daily, but a rigid frame- 
work and a dust-proof case are essential. For the 
longer runs the switch has to be put on automatically, 
as well as off, and the double operation commonly has 
to be done twice or more daily. The clock must there- 
fore be a: powerful one and so designed as to be 
unaffected bv these powerful operations. With good 
makers a maximum error of 21 minutes a week is 
guaranteed. 

Mr. Sharn exhibited some excellent lantern slides 
showing various clock and switch parts. He explained 


y *"* 
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the safeguards for wear, escapement, compensation 
and temperature variation, etc., and also for sound 
electrical contacts. It has been stated that time 
switches of 200 amps. capacity are novel, but the oil 
break is easily incorporated in the clock operation, and 
he has for years supplied time switches up to 
400 amperes, бсо volts single pole and to зоо amperes 
le. | 

Mr. Sharp holds the opinion that electrically wound 
clocks are not commercially practicable, nor does he 
lavour the ingenious solar device.for time setting by 
cams shaped to the earth's orbit, and correspondingly 
controlling the lighting. | It required different cams 
for every so miles of latitude.. 

The Opener claimed a life of 20 years or more for 
time switches under normal conditions, and instanced 
an installation of 1,700 by which, after all allowance 
lor repayment of loan, interest and maintenance, a 
saving; of £4,000 in four years was effected. 

He then touched on some of the very many uses of 
time switches and told of having to devise applications 
to new conditions at the rate of 300 a year, 

Messrs. J. F. Avila, J. К. Bedford, A. G. Hilling, 
К. V. Hook, A. Kirk, Н. Н. Long, С. D. Malcolm, 
F. B. Nathan, F. Pooley, W. E. Rogers, F. R. C. 
Rouse, G. J. D. Scott, C. T. Walrond and W. L. 
Wreford also spoke. 


THE MODEL ENGINEER EXHIBITION. 


The Model Engineer Exhibition, the most popular 
scientific show of the year, opens for the sixth time 
at the Royal Horticultural Hall, Westminster, on 
Friday, January 5, for one week. 

Engineers, amateur and professional, will remem- 
ber the immensely successful cxhibition in the same hall 
in January last, so successful, indeed, that the promo- 
ters, in deference to the wishes of the multitude of 
visitors, have arranged for the exhibition to be held, 
not biennially, as heretofore, but each year in the 
future. 

This year the exhibition will eclipse all previous 
eflorts to amuse and amaze. 

Admiral Sir Reginald Bacon, who will be remem- 
bered as having been so closely identified with the 
work of the Dover Patrol during the war, and himself 
а very keen model engineer, is offering a silver chal- 
lenge cup for the best piece of amateur work in the 
show. 

Another interesting feature will be the model making 
championship of Great Britain, which will be decided 
during the week the exhibition is ор>1, a championship 
cup being offered for the best piece of work by a com- 
petitor who is not a model maker by profession. 

No mechanical exhibition can be said to be complete 
these days without wireless, and the very latest plant 
to suit the pocket of every type of visitor will be shown 
ол quite a number of stands. At frequent intervals 
during each of the days the show is open demonstra- 
tons of broadcasting will be given by some of the 
leading experts. 

Another wonderful display in the railway world will 
be the application of wireless to the working of a 
railway train. Mr. Raymond Phillips, of wireless 
fame, will give a series of demonstrations of the wire- 
less controt of trains running on an elevated track, 
the train starting, stopping and reversing by the simple 


operation of touching a switch a long way off with no 
other connection but the ether between itand the engine. 
The Loan Section will house a great prize, the 


 Giiginal model of a locom stive made nearly a hundred 


years ago bv the father. of the present Sir John 


Thornycroft, the sameus engineer. 


Correspondence. 


To the Editor of ELECTRICITY. 

SiR,— The Electrical Trades Benevolent Institution, 
prior to the last annual festival, had an invested fund 
of 218,717. In connection with the annual festival 
the sum of £831 was collected. Adding the available 
uninvested income in hand to this sum, the amount 
which can be invested before the end of the year is 
£54,100, which will bring the invested funds up to 
£19,817. | | 

We have been aiming at, and felt confident that we 
would this year attain the milestone of £20,000, but, 
as it will be seen from the above, we still need just 
under £/200 to get to this point. 

I have had a promise from six gentlemen that, if 
I can obtain this sum before the end of the year, they 
will each contribute towards it the sum of £5. Мау 
I appeal to your readers to assist me to secure this 
gift by helping to make up this comparatively small 
amount now required. | 

Should any of your readers hold the view, which I 
have heard expressed, that this institution is building 
up an unnecessarily large invested fund, may I cite 
as an example another benevolent institution, which 
has existed for nearly sixty years, and gives help to 
persons in a somewhat similar walk of life to those 
whom we exist to help. That institution possesses 
invested funds exceeding £j100,000, and yet the 
demand on its funds in the year 1921 exceeded the 
total income. I have no doubt when this institution 
reaches the same age, the demands for assistance will 
be greater than those on the fund to which I have 
just referred. 

Yours faithfully, 
F. B. О. Hawes, Hon. Secretary. 

18 and 21, Park Mansions, Vauxhall Park, 

South Lambeth Road, London, S.W.8. 
December 12, 1922. | 


—MÀMMÁ— 


INTRODUCING THE SUBSCRIBER TO THE 
OPERATOR. | 


— 


Го the Editor of ELECTRICITY. 

Drar SiR,—Your article of the 15th inst. reminds 
me of the many troubles which came to our lot years 
ago. A certain notorious “Irate Subscriber " in the 
West End of London promised to visit the exchange on 
the condition that his identity was not disclosed. In 
spite of the compact, both he and I were conscious 
o* the fact ihat he was immediately recognised by 
every operator in the room ! | | 

"His voice did it."—Yours faithfully, 
L. E. WILSON. 
— 


‚ Tencers Wanted.—The Municipality of Brandfort, O.F.S.. 
iivite tenders for the supply and erection of a complete electric- 
lighting plant. [Tenders to the Town Clerk, Municipal Offices, 
Brandfort, O.F.S., by January 39. 1923. 
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ә t Persona!.—Mr. V. })е1еһесдие, electrical ev; ^ 
Various Items. Villa, Sandwel Street, Walsall, to whom че =. – лшщ 
paragraph on page 580 of October 27 last, informs us th. 


Tenders Invited for Low-tension Switchgear.— The Western | bas now commenced practice as consulting electr’. | | 
Australian Govt. invite tenders for low-tension switchgear. and radio engineer at the above address, and wou’ E | ) 
Full details ts D О.Т. (Room 49), 35, Old Queen Street, copies of catalogues from our various advert.~ Р 
London, S.W. readers. He has already been called in by the `` sisall Boara | 

Meetings. ~The next meeting of the Association of Engineers- of Guardians to prepare a specification for the «. . ліс lighting | 
in-Charge will be held on January то at St. Bride's Institute | ot the Infirmary, Walsall. | 
at 7.30 p.m. Paper: “The Selection of Fans and their 
Application," by Mr. А. F. Browne (Member).——The I.E.E. 
will meet in the Lecture Theatre of the Institution qn Thursday, Trade Notes, 


4th prox., at 6 p.m. Lecture on “Variable Speed A.C. Motors 
Without Commutators’’ (to be followed by a discussion), by 


i Ош, Awana Mind A new priced leaflet issued]by the Midland Electric Manu- 
Preston -—The Tramways Committee recommend the appoint- facturing Co., Ltd. (Barford Street, Birmingham), describes and 
ment cf Mr. Henry Clayton as general manager and engineer of illustrates in excellent manner the features of the celebrated 


z ft ` $93 . . 
the local tramways undertaking, in succession to Mr. T4 Glasgow " Premier switch. 
Simpson, who takes up his new appointment as borough Two new and neat business-like folders have been issued from 
clectrical 8 in the New Year. Mazda House, Upper Thames Street. by the B.T.-H. Co. 1 


Social.— The Social Club in connection with the Midland one case the subject dealt with. is glassware for decorative 
Electric Manufacturing Co., Ltd., held its annual Christmas | electric lighting, and in the other X-ray reflectors for use in 
dinner and concert at the White Horse Hotel, Birmingham, on shop-window iighting. Both give clear details and illustrations 
Wednesday, December 20, Mr. W. L. Barber presiding. Nearly ot the respective specialities, and supplies can be obtained from 
150 members of the works and staff were present, and the | the company, over-printed with trade address if so required, a: 
musical programme was entirely provided by members. space is conveniently provided for such over-printing. 
Altogether quite a happy time was spent. 

Finance.—The Marconi International Marine Communication 
Co., Ltd., announce an interim dividend of 5 per cent., less 
income tax, upon the issued capital of the company.——Mar- 
coni’s Wireless Telegraph Co., Ltd., declares a dividend of THE 
7 per cent., less tax, upon the 250,000 7 per cent. cumulative , 
participating preference shares, and an interim dividend of TELEGRAPHY STUDENT'S 
с per cent., less tax, upon the 2,750,000 ordinary shares !ssuea. 

Burnley.— Among the contractors who have carried out the | 
work at the recently completed Savoy Cinema and Cafe, |. RULE. 

Burnley, are the Metropolitan Vickers (Manchester), who have | 

supplied the motors and electrical fittings; whilst the general TRANSPARENT CELLULOID 6-in. LONG. 
electrical work has been carried out by Messrs. Carter and Co., 

Nelson. Тһе power and hand lifts have been supplied by A handy rule for use in the rapid an і accurate 


g - . SKI на; E ue А drawing of Circuit Diagrams. ‘The outline: «f 
Waygood, Otis and Co., Manchester, and the vacuums by the Relay, Galvanometer, Key, etc., ar: cut 
Mr. 1. Pollard (Burnley). h 


stencil fashion inthe rule, which is also uiviled 
The Crystal Palace School of Engineering.—This well-known in inches and centimetres. Useful to all 
engineering college is celebrating its jubilee, having been Telegraphy Students. 
cstablished in 1872. Sir Ernest Moir, M.I.C.E., presided at the 
rsoth certificate ‘day on December 20, when the recipients of 
awards included Mr. H. B. Millard for his paper on “The 
Desiga and Practice of Wireless," and Mr. E. L. Adams, who 
took the Wiison Premium for his paper, “Harbour and 
Port Construction." In his address Sir William thought 
it an extraordinary record for such a school to be under one 
family, the Wilson's. for о years, 

East Midlands Electricity District.—The Electricity Commis- 
sioners give notice that they will hold a local inquiry at the 
Guildball, Nottingham, on Tuesdav, January 23, at 10.30 a.m., 
and '.llowing days, with reference to the area to be included 
in the proposed district. Copies of the said modified scheme 
may ie obtained from Mr. W. J. Board, Guildhall, Nottingham, 


at a cost of тоз, each. Copies of supplementary particulars in | MARRYAT & PLACE, 


support of the scheme may also be obtained, at a cost of 30s. 28 HATTON GARDEN, 
each, on application at the same address prior to the date of LONDON E C.1. 


the inquiry. 

Blackpool.—At the Hippodrome. recently, Mr. William Diggle, 
electrical engineer at the theatre, entertained his friends to a 
radio dance. ‘The programme of music was broadcasted from 
Manchester, and a four-valve receiver set with a loud speaker 
was vsed. Mr. Diggle has regularly received United States 
wireless concerts broadcasted from New York, listening in to 
the American orchestral and vocal programmes for six consecu- 
tive nights, and on every occasion the concert was remarkably 
clear, One firm of electrical engineers (Messrs. К. Darbyshire, 
Ltd., Upper Talbot Street) are now giving wireless demonstra- 
tions and receiving breadcasted concerts every evening. 

E.D.A.-—Mr. Beauchamp is certainly enterprising, and he 15 ДЕ” ex: | 


Price 3s. 2a. post free. 


S. BENTELL & CO., Ltd., i oNDoN. w.c2 


LU nunt 


now doing his best to keep the advantages of electric cooking 
Lefore the ordinary housewife by issuing a hanging card deal- 
ing with the cleaning of aluminium saucepans. These utensils 
are in every-dav use, and the growth of the aluminium trade 
é ac A E | soft and durab ^ 
bas caused a similar growth of experience in the fact that soda fected b Menem and unaf 
15 nor suitable for cleaning aluminium ware. Therefore Mr. y climatic conditions 
Beaucnamp blossoms forth with a card stating what material DAVID MOSELEY & SONS, 
should be used, and at the same time how much better it is Limited, 

tc use electricity for the actual cooking—quite a good wheeze, ARDWICK, MANCHESTER. 
and central-station engineers and contractors should make a 
point of seeing that these cards are well distributed. 


Made of Pure Para Rubber, 


ELECTRICITY. 


Important 
Announcement 


“HE Decision of the House of Lords in the important case of THE 

BRITISH THOMSON-HOUSTON CO, LTD, v» CORONA 

LAMP WORKS, LTD., for ишип ч of Patent No. sail ites 
covering the 


GASFILLED ELECTRIC LAMP 


(also known as “ Half-Watt Туре”), . 


was pronounced unanimously in favour of the Patent, шеге reversing the 
judgments given in the Courts below. 


This Patent, thus established in favour of the Patentees, was held to cover 
an invention in incandescent electric lamp manufacture of a high order of merit 
and the greatest practical utility. 


By a mutual interchange of Patent Licences The British Thomson- 
Houston Co., Ltd., The General Electric Co., Ltd., and Siemens Bros. & 
Co., Ltd, manufacture and sell lamps under their respective Trade Marks— 
Mazda, Osram, and Siemens Britannia, in accordance with Patent No. 
10918/1913, and other Patents. Licences have been granted to the leading 
British Lamp Manufacturers, and only Gasfilled Lamps sold under the following 
Trade Marks are FREE FROM INPRINGEMENT:— 


COSMOS. ROYAL EDISWAN. 

ELASTA (Pope 's). SIEMENS BRITANNIA. 

FOSTER. STEARN. 

MAZDA. "Ё 

OSRAM. BELL (Special Types). 
WARNING. 


Legal Proceedings will be taken by the Patentees 

against any person manufacturing, selling or using 

infringing lamps. No Licence has been granted 

under the above Patent to any Foreign Lamp 
| Manufacturer. 


м. E E ELECTRICITY. 


The proprietors ol Letters Patent No 6,994 14, relating p 
to ‘‘ Method of compensating the supply of heat in relation 
to steam consumption in steam generators," No, 100,693 
relating to ' Improvements in or relating to steam power 
plants particularly for use in electric generating systems, 
No. 100,094 relating LO Improvemt: IIS 1n апа relating 
power-generating systems " No. 103,486 relating to” Improve 
ments in or relating to steam regenerative and other steam 
accumulators,’ No. 115,433 relating to '" Improvement: 
in limiting stop-valves," No. 115,842 relating to “ Improve 
ments forthe ‹ h ging and discharging of steam-accumulators,' 
No. 129,272 relating to Improvements in о: relating to 
steam plants provided with steam accumulators, Nos 
135,474, 135,470 and 135,479 relating to '- Improvem. nts 1D 
or relating to steam power and heating plants provided with 
steam accumulators,” desires to dispose of the Patents or to 
grant licences to interested parties at re isonable terms with а 
view to the adequate working ol the Patents in Great Britain. 


be addressed to Aktiebolaget 


Enquiries to | К 
I A, Stockholm, 


mulator, Eriksl етрѕсатап 


CASING АМО CAPPING. 


BLOCKS, CLEATS, 
BOARDS FOR SWITCHES 


\ aporat ku- 


Sweden 


$ ACCUMULATOR CASES 
and BATTERY BOXES 
Made to Order. 


J. F. & G. HARRIS, Ltd., 


Timber Merchants and Moulding Manufacturers, 
SAWINU, PLANING. MOULDING & GENERAL WOODWORKING MILLS 


58g, WILSON ST., FINSBURY, LONDON, E.C. 


Telephone No. : 1188 Londen Wall 


Please write for Illustrated Price List. 


GENUINE 


ОППО Eir? 


к>, 


‘MOSSES & MITCHELL, 


122 &124GOLDEN LANE 
LTD... 9NDON.E.C. 


THE CAMBRIAN ELECTRICAL SCHOOL, 


CEMETERY ROAD, PORTH, GLAM. 
SCHOOL OF UNEQUALLED REPUTATION. 
An efficient Passport to the Best Positions is the possession of the 
mence Now and ensure your Success in Life. Take LESSONS BY 


Principal: WILLIAM THOMAS, M.1.M E., A. of M.E.E. 
Deputy Principal; Dd. I. THO V AS, M.Inst.E., F.R.S.A. 
Tutors: Staff of Highly Qualified Instructors in all subjects. 

A No Branches. No Agents. Influential Employers give 

preference to Students coached at this Correspondence School. 
DO YOU WANT TO SUCCEED? 
Electrical Engineering Diploma issued by this School e C.E.S.) 
to all diligent Students: e T "er iu 
Well-paid and Good Positions await ery Эшме Student. Com- 
i 


POST in Electrical Engineering, Mechanics and Mathematics. 
TO ENSURE YOUR SUCCESS AT 


ELECTRICAL EXAMS. 


STUDY IN PRIVATE AT HOME 
WITH THE VERY BEST TUTOR 


INSTRUCTION UNTIL SUCCESSFUL 


Select the Tutor that has an unbroken Record of Successes 
At the A. of M.E.E. Exams. 
109 Students passed as Qualified Electrical Engineers. 
and Guilde Electrical Engineering, etc., Exams :— 


1916 exams. 124 students sat, 112 passed—i.e., BO per cent. 
1917 „ 85 " 61 у> 72 А 
1 91 8 ge 83 ,9 723 +? 861 ,) 
1919 „ 46 " 126 " 87 „ 
1920 n 207 99 189 9,3 9e 1 i (11 
1 92 1 1) 287 LT) 285 LT 92 9 


To be successful at your next examination, state your requirements. and 
write to-day for information, enclosing 3d. postage stamp. 
The SECRETARY (Dept. D', The Cambrian Electrical School. 
“Cemetery Road, PORTH, RHONDDA, GLAM. 


— —— — 
— =e — —— — — + —  — — ÀJ — — 


ARE YOU QUALIFIED 
FOR THE JOB YOU SEEK è ir NorT—wHY кої 


What proof ao you carry ? Your word to an employer is not proof 
that 


Certificate, signed by a Professional Staff, is a proof of efficiency— 
and a valuable asset in seeking a remunerative position. 


Architectural Drawing , Engineering Pattern Making 

Building Construction > | Foundry Work Salesmanship 

Clerk of Works Duties | Internal Combustion Sanitation 

Aviation Engines — 

Boiler Engineering Marine Engineering Structural Engin 

Boiler Making Mathematics Surveying and 
Chemisty. Matriculation Telegraphy 

Civil Engineering Metallurgy Telephon 

Concrete and Steel Mining Wireless Telegraphy 
Draughtsmanship Motor Engineering Special Course for Appren- 
Electricity Maval Architecture tices. 
Challenge.— Wc are prepared to produce on demand 6,000 unsolic ted testimonials 
from successful students or pay {100 to any charity you appoint. Having 
helped 6,C00 to pros 

perity Surely we can 

help YOU. 1: you 

are intere ted In апу 

of these Subjects write 


B 
_ 


you are efficient, but a College Qualifying Diploma or 


WE TEACH BY POST. We specialise in all Exams. 
connected with these subjects :— 


naming the subject, 


and we will «end you 
our FREE BOOK 
LEI Pienas stat | 
your ag ADVICE 
FREE. Parehts 
should seek our ad- 


ALWAYS SELLING. 


N 
Price 


5/4 


Post free. 


PRACTICAL ELECTRICIAN'S 
POCKET BOOK. 


This is a Book which is known and valued all 
over the British Empire as well as in the Far 


East, and the facf.that it is cfficially 
recommended by the City and Guilds Examiners 
is sure proof of its accuracy and reliability. A 
copy of the latest issue ought to be in the 
possession of every electrician as well as of every 
engineer who has anything to do with electrical 
machinery 


560 pp. Of ali Booksellers, Эз. net, or direct by post, За. 4d, from - 


S. RENTELL & 60. Ltd., 36, Maiden Lane, 


LONDON, W.C.2 


> m t bevi TUV ЫЎ і. ify I әс 
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“BROOK” MOTOR 


Single, Two and Three Phase. 


Low Prices. High Quality. 


E. BROOK LTD., 


| Wires: 
Telephones : 1629 and 1630. Empress Works, Huddersfield. PHASE,” HUDDERSFIELD: 


"ANTI-SULPHURIC ENAMEL.” — For Protection 


REC? LUNDBERGS 


from Acid Fumes. Electrical 
“INSULDERM ” Heat Radiating High Insulating Enamel Accessories 
for High Temperature Coils, Prevents Sparking at Com- ARE STILL 


mutator Ends. THE BEST, 
477 to 489, 


Makers: GRIFFITHS BROS. & Co. London Ltd., Bermondsey, S.E.16.[ | TRADE MARK роо. 


WESTON ~ 


Electrical Instruments. 


Weston Electrical Instrument Co., Ltd., 


| Audrey House, Ely Place, Holborn, LONDON, E.C.1. 
зи INSTAL 


LIGHTING x BH E IN JA М [ N | SPECIALITIES. 


aoe 2 STANLEY - « || JOHN OAKEY & SONS. LTD. 


MANUFACTURERS OF 


— 


The largest Manufacturers of :: $3 EMERY, EMERY CLOTH, EMERY PAPER, 
CABINET GLASS PAP 
DRAWING & SURVEYING INSTRUMENTS BLACK LEAD, SS PAPER, GLASS TRIPOLI, 
in the World. $? ROUGE, &c. 


Oakey’s “ Flexible Twilled” Emery Cloth. 


For Engineers, Sewing Machine, Lock and Seale Makers, and all purposes where 
great STRENGTH, DURABILITY and PHRFROT PLEX IBILFPY are required. 


W. F. STANLEY & CO, LTD., FLINT & GARNET PAPER IN ROLLS, 
286, High | Holborn, London, W.C. 1. 60 yards long by 18 in., 30 in., 34 in., 30 in., 36 in., 40 in., 42 in., & 48 in., wide. 


‘í WELLINGTON ” EMERY WHEELS. 


WELLINGTON EMERY AND BLACK-LEAD HILLS, LONDON, $.E. L 
ALL BRITISH( MADE. 


Quality Unsurpassed. 


\ Illustrated as i^ 7° ' Catalogue Sent Post Neg 
| В to any address. - - 
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FI. i ч 
POINT THE WAY 


TO FACTORY 
EFFICIENCY 


JTH tne aavent of the dark evenings 
W the output of a factory is liable to 


an appreciable decrease, unless an 

efficient substitute for daylight is available. 

Artificial Illumination by means of half- 

watt lamps is the nearest approach we have 

to lighting by natural means, and its efli- 

ciency can be augmented still more by the 
installation of 


BENJAMIN REFLECTOR FITTINGS 


By their use the lighting “tool” 1s 
rendered more effective than any, and 
an increase instead of a decrease in pro- 
duction is assured. 

Their scientific design and practical 
construction have the approval of practical 
engineers behind them, апа the large 
number installed throughout the country 
illustrate their undeniable efficiency and 
superiority. 

If you are up against any lighting problem, 
communicate with us—our experience 
guarantees that we will be familiar with 
it—it will cost you nothing, and will give 
us a welcome opportunity of being of service 
to you. 


BENJAMIN LIGHTING 
SPECIALITIES ARE 
MADE IN ENGLAND. 


THE 
BENJAMIN ELECTRIC,Ltd., 


BRANTWOOD WORKS, 
TARIFF RD., TOTTENHAM, М, 17, 
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Advert. of Simplex Conduit 


HE Simplex trade mark h 

| 25 years earned and e 
significance: it has c 
by the Industry as жй 
that both the materials and worl S 
in Simplex manufactures are 
quality. Its reputation has t 
the expense of constant ыен > pri 
and is maintained as strenu : d 

and manufacturing eng OW 

continually directed towards € he ' be 
Company's products. 

The universal adoption of Sir mple X 
strates beyond dispute its hig as m 
it has been selected for imp nt 
the world, on quality basis, b ng in 
well- known buildings, ships, ach 
in many thousands of private 
should also be noted that the com 
suitable for positions where с 
The significance, therefore, | 
Simplex trade mark is wells 
sideration: this is only emphas 
that certain vendors of Звы 
other than Simplex conduit а t specific 

tions for “ Simplex.” In view с f 7 
safeguard of YOUR i 
genuine Simplex conduit now b 
transfer, similar in design to th 
When ordering conduit, ther efo: 
conduit, and see the little red 1а 


it is YOUR GUARANTEE | 
supplied is Simplex conduit — 


to the limit of Ha 
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The name that identifies the most Reliable 

FRY Fg sth Measuring Instruments is the name MEGGER. 

F 2 d. S 3 Wed It is the registered Trade Mark applied to 
А Measuring Instruments made only by 


«едЕ 50: EVERSHED & VIGNOLES, Ltd., 


Acton Lane Works, Chiswick, W.4. 


Telephone : Chiswick 1370 (Two lines). 
Telegrams: Dorothea, Chisk, London. 


REDUCED PRICES. 


"Cis 


th, ШИШ i. gk ge kt I 
 Anti- Sulphüric Enamel ' 
о), BR USED. IN. ALI 
ACCUMULATOR ROOMS 


hor Protectton th omn Acid. Funies 
if 


** INSULDERM” | 
HEAT RADIATING, HIGH INSULATING 
ENAMEL 
for high temperature coils. 
Prevents sparking at commutator ends. 
GRIFFITHS BROS. & Co., London, Ltd. 
Mack's Road. Bermondsey, S.E. 16. 


ELECTRIC FIRES. 


During last five years every year's sales 
have been over double previous year. 


ДШИ EO ATPL CATTLE Od ed ARORA CO. Works: Loughborough. 


CRIFFITHS BROS. & CO... LONDON, LTD. 
MA KS ROAD. BER MONDSEY, SE. = 


SAXONIA ELECTRICAL WIRE Co., Ltd., Roan Works, Greenwich, S.E.10 


Telegrams : 


saxoNISK LONDON. Flexible Cables and Cords of every description. — 44 GREENWICH 


ын; Ask EDISWAN to quote for Everything Electrical. enISWayy 


Sy eas 


CAS» Тһе Edison Swan Electric Co., Ltd., Ponders End. Middlesex. ДЗ 


= ОО P» E R'S Hooper's Vulcanised Indiarubber Cales 


for Electrical Work 
TELEGRAPH & INDIARUBBER WOR KS, LIMITED maintain the highest quality, and their durability has been proved. 
"LONDON, EC.2. "| MILLWALL DOCKS, PURE TAPE AND STRIP, etc. 
(ESTABLISHED 1860.) LONDON, E. Telegrams: "Linear, 1 ondon. Telephone No.: London Wall 401. 


INSTAL 


LIGHTING - S ^B E IN J A М I N | SPECIALITIES. 


Electric быы Сеаг бе Таанда Installations. 


Ellison Circuit Breakers, Starters, Controllers and Switch Gear are the Standard for 
Simplicity and Correct Design. 


The Ellison Catalogue is full of useful information—write for it. 


GEORGE ELLISON, PERRY RARR, BIRMINGHAM. 


а ELECTRICITY. JANUARY 20, 192: 
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A PRACTICAL TRADE WOURMAL 


BAN т. 


MOTOR 


| 

| Single, Two and Three Phase. 
| ииги сиин: 

Low Prices. High Quality. 


: E. BROOK LTD., 


Wires: 


Hephones: 1629 and 16%.: |; Empress Works, Huddersfield. ~ prase,” HUDDERSFIELD. 


| ANTI-SULPHURICG ENAM EL.’?—fFor Protection from Acid Fumes, 
z INSU LDERM "е Heat Radiating High Insulating Enamel for High Temperature Coils, Prevents Sparking at Commutator Enda, 
340195. GRIFFITHS BROS. & CO. ME Ltd., Bermondsey, S.E.16. 


БЕС» LUNDBERGS’ aking itoh su 


Electrical 
E KTRI Far better use the. Minerva range of 


Accessories 
insulating specialities for your elec- 
TRADE MARK түши, Lore 


ARE STILL THE 
trical machines and be sure of cómplete 


satisfaction than " make do " with inferior 
substitutes and be continually worrying 
because your machines run badly. 


C ELECTRICAL INSULATING MATERIALS. uu н Эта p 
utility pod лт plant. А 
j ATTWATER ER & SONS. PINCHIN, JOHNSON& CO.,LTD. 
Contractors to Admiralty & War Office. ASSOCIATED WITH. WILKINSON, HEYWOOD & CLARK, LTD. 
PRESTON. ENGLAND General Buildings, Aldwych, London, W.C. 2. 
B а 


INSTAL 


| LIGHTING = B Е М JA М Ї N | SPECIALITIES. 
: “SUPER-SCALE” 


ME dc d T VOL he 
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The weli-kndwh '' Super -‘Scale,"’ 
giving a scale nearly 50 per cent. 
longer than the ordinary pattern, ? 
$. is applied to both Switchboard and 
jd Portable patterns without increase 
in either size, TTE or n" 
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MOV:NG-COIL for.D.C. MOVING IRON for D.C. and A.C, 


117, Viotoríta Street Collindale Works, 
WESTMI NSTER. HENDON. 
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INTERNATIONAL 
a Ex TRADES Presidents 

EXHIBITION TORS WEM 

и | of Eastwood. 


THE Event of 


1922. 
Held under the 
auspices of the 

Trade. 


EXHIBIT 
YOUR 
PRODUCTS 
IN 


THE 


FOUNDRY 
CENTRE 


ENGLAND. 


EVERY FOUNDRYMAN WILL ATTEND !! 
BOOK YOUR SPACE NOW. 
Prospectus, plan and full particulars from 
THE 


BIRMINGHAM CHAMBER OF COMMERG 


(Incorporated), 
95, New Street, Birmingham. 


The Exhibition synchronizes with the 
FOUNDRYMEN'S CONFERENCE. 


JOHN OAKEY & SONS, LTD. 


MANUFACTURERS OF 


EMERY, EMERY CLOTH, EMERY PAPER, 


CABINET GLASS PAPER, GLASS CLOTH, 
BLACK LEAD, PUMICE, CROCUS, TRIPOLI, 
. ROUGE, "&c. 


Oakey’ s “ Flexible Twilled” Emery Cloth. 


For Engineers, Sewing Machine, Lock and Scale Makers, and all purposes vit 
great STRENGTH, DURABILITY and PERPRCT FLEXIBILITY are required. 


FLINT & GARNET PAPER IN ROLLS, 


50 yards long by 18 in., 20 in., 24 in., 30 in., 86 in., 40 in., 42 їп. & 43 in., тій 


WELLINGTON”? EMERY WHEELS. 


А 4 
WELLINGTON EMERY AND BLACK LEAD MILLS, LONLON, SE L 
ALL BRITISH MADE. 
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These adhesive Кб. # now 
ready on applicatien. 


QUALITY in Simplex conduit, as in all 

other Simplex products, is quality raised 

to the nth degree; it is the outcome of 
e an efficiency unsurpassed which has been 

established throughout every process of manu- 
facture, by the exercise of the keenest super- 

© vision during the progress of the raw material 
to the highly finished product. 


Good things always being most liable to abuse, 
16 comes as no surprise that the stimulus given 
"by the sale of Simplex conduit should share 
m "the usual fate, as is made evident by the fact 
of certain unscrupulous vendors supplying other 
than Simplex conduit against specific requisi- 
tions for ‘ Simplex." 


. This Шера! procedure, however, has been very 
effectually counteracted by the issue of a 
reproduction in transfer form of the Company's 
trade mark. Every length of genuine Simplex 
conduit now bears this label which is to act 

essentially as guarantee of Simplex origin, and 
thus safeguard your interests in the matter 
of putthasing conduit. 


= When ordering conduit therefore, order Simplex 
conduit and see that every length bears the 


little red label---that mark of quality which 
guarantees for you the conduit supplied pene 
ee conduit. 


TRADE ш STANLEY m MABEL 


The largest Manufacturers of 


se 


DRAWING ч SURVEYING INSTRU MENTS 
in the World. 


SIMPLEX “CONDUITS LTD. 


HEAD OFFICE AND WORKS: 


‘GARRISON LANE, BIRMINGHAM. 


a 
ө 


Quality Unsurpassed. 


‘LONDON’: Y 113-117, CHARING CROSS Rb., W.C.2. 
GLASGOW - "72a. Waterloo St. SWANSEA - 5. College St. W. F. STANLEY & CO., LTD. 
MANCHESTER 16,CorporationSt. NOTTINGHAM, 286, High Holborn, London, W.C. 1. 


BRISTOL - 10.11, Denmark St. Maypole Yard, Long Row. 


LIVEHPOOL 6 Мыстан! SHEFFIELD EO Щ trated “L 7" Catal Sent Post Fre 
ite orse А rcliffe Common. ustrate ret 

NEWCASTLE . 72. St. Mary’: Pl. BIRMINGHAM . 41, Church St. ala!ogue ent ost T 

CARDIFF . 4, Westgate St. Also at IPSWICH and DUNDEE. = to any address. ac 5 


К. ааа Se meme Жы. 


Telephone : 
А Chiswick 1370 (Two lines). 
[.._ : | THE Telegrams: 
ENS RADE MARK Dorothea, Chisk, London. 


Write for List of tof all Шаны; 
Acton Lane oe 
Chiswick, W. 


|. THAT 
| IDENTIFIES ALL INSTRUMENTS 


“ ANTI-BULPHURIG ENAMEL,” —7e Pies from Acid Fumes, 
es INSU LDERM" Heat Radiating High Insulating Enamel for High Temperature Coils, Prevents Sparking at Commutator Ende, 
‚ 4A9X,,, GRIFFITHS BROS. & CO. (Loadon), Ltd., Bermondsey, S.E.16. | 


SAXONIA ELECTRICAL WIRE Co., Ltd., Roan Works, Greenwich, S.E. 10 


Flexible Cables and Cords of every description. 463 GREENWICH 


SAXONIST, LC LONDON. 
x О О E E R' S Hooper's tae none one Cables 
TELEGRAPH & INDIARUBBER WORKS, LIMITED | maintain the highest quality, and their durability, has been proved. 
"PURE TAPE AND STRIP, etc. 


Télegrams: ''Linear, ' ondon." Telephone No. :) London Wall 401. 


MILLWALL DOCKS, 
LONDON, E. 


5, DRAPER'S GARDENS, 
LONDON, Е.С. 2. 
(ESTABLISHED 1860.) 


| eniSWay Ask EDISWAN to quote for Everything Electrical. · Gm 


КЫЗАР 


Was» The Edison Swan Electric Co., Ltd., Ponders End, Middlesex. . «З 
INSTAL 
LIGHTING ^. RENJAMIN | — | 


UNION CABLES) 


PAPER———————_BITUMEN——————-RUB BER——AIR- SPACE. 
UNION CABLE Co., Ltd., Dagenham Dock, Essex. Telephone: Rainham 25 (3 lines), Telegrams: ‘‘ Cablewell, Dagenham,” 
ASE ос еге ee ee eee ЧЕ eS Se ШИЕ eee Р eee ee es 1 uM —— QE 


CONNOLLY’S (BLACKLEY) Ltd., m F.. мадз & SONS... 


MANCHESTER. MIC A FOR INSULATION. 


Insulated Wires and Cables of lí rM) Ро the World. 
all Descriptions, 102, 103 & 104, Minortes, LONDON, Е.1, 
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BROOK” MOTOR 


Single, Two and Three Phase. 


3" Lew Prices. High Quality. 


E. BROOK LTD., 


Empress Works, Huddersfield. ~ pHase, HUDDERSFIELD: 


OQ. 
TUE og 


s: 1629 and 1630. 


m ""ANIT-SULPHURIC ENAMEL.” — For Protection 
МА v: - from Acid Fumes. 
: ds *JNSULDERM ^? Heat Radiating High Insulating Enamel 


t Зд . . for High Temperature Coils, Prevent; Sparking at Com- ARE STILL 
T. 


k: : mutator Ends. 
477 to 489, 


; GRIFFITHS BROS. 8 Co. London Ltd., Bermondsey, S.E.16. TRADE M ARK Liverpool. 


ESTON 


Electrical Instruments. 


‘Weston Electrical Instrument Co,, Ltd., 
Audrey House. Ely Place, Holborn, LONDON, E.C.1. 


LUNDBERGS 


Co 


INSTAL 
SPECIALITIES. 


Houme ^. BENJAMIN 


mo © STANLEY - « || JOHN OAKEY: & SONS. LTD. 


EMERY, EMERY CLOTH, EMERY PAPER, 


The largest Manufacturers of  :: 
CABINET GLASS PAPER, GLASS CLOTH, 
DRAWING & SURVEYING INSTRUMENTS BLACK LEAD, PUMICE, CROCUS, TRIPOLI, 
= T T 33 T in the World. T ROUGE, & с, 
ў | —————— Oakey's * Flexible Twilled" Emery Cloth. 
A Quality Unsurpassed. For MMODOATE: Sewing Machine, Lock and 8cale Makers, and all purposes where- 
| ——————— m — — eat STRENGTH, DURABILITY and PERFECT FLEXIBILITY are required, 
; W. К. STANLEY & CO., LTD., FLINT & GARNET PAPER IN ROLLS, 
á i 50 yards long by 18 in., 20 in., 24 in., 30 în., 36 in., 40 in., 42 in., & 43 in., wide. 
ПЕЧЕР. opony овое, WS 1, «WELLINGTON'" EMERY WHEELS. 
Catalogus Sent Post Ereg WELLINGTON EMERY AND BLACK LEAD MILLS, LONDON, S.E, 1, 
ALE BRITISH MADE. 
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| - to any address. 
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AND. CAPPING. 


— OKS, CLEATS 
oe gig pus ; BOARDS FOR SWITCHES 
in joak and made to any design. 


MULATOR CASES 
AcCUMU and BATTERY BOXES 


Made to Order. 


JF F.& же HARRIS. Ltd., 


Timber Merchants and Moulding Manufacturers, 
SAWING, PLANING, MOULDING & GENERAL WOODWORKING MILLS 


58g, WILSON ST., FINSBURY, LONDON. E.C. 


Telephone No.: 1168 London Wall. Please write for Illustrated Price List. 


JOHN Е RAWORTH & MOSS, 


75, Victoria Street, 
WESTMINSTER, 8. w. 


THE CAMBRIAN ELECTRICAL SCHOOL, 


CEMETERY ROAD, PORTH, GLAM. 


Principal: WILLIAM THOMAS, M.1.M E., A. of M.E.E. 
Deputy Principal; Dd. I. THO МАЗ, M.Inst.E., Е. p. S.A. 
| Tutors: Staff of Highly Qualified Instructors in all subjects 


SCHOOL OF UNEQUALLED REPUTATION. 
No Branches. No nts. Influential Employers give 
preference to Students coac ed at this Correspondence School. 


DO YOU WANT TO SUCCEED? 


An efficient Passport to the Best Positions is the possession < of the 
Electrical Engineering Diploma issued by this School (The C.E.S.) 
‘to all diligent Students. 


Well-paid and Good Positions await every Successful Student. Com- 
` mence Now and ensure your Success in "Life. Take LESSONS BY 
POST in Electrical Engineering, Mechanics and Mathematics. 


TO ENSURE YOUR SUCCESS AT 


ELECTRICAL EXAMS. 


STUDY IN PRIVATE AT HOME 
WITH THE VERY BEST TUTOR 


INSTRUCTION UNTIL SUCCESSFUL 


Select the Tutor that has an unbroken Record of Successes 2 
At the A. of M.E.E. Exams. : 


109 Students passed as Qualified Elestrical Engineers. 


Chartered Patents Agente. 


e and Quilde Electrical Engineering, ctc., Exams :— 

1916 exams. 124 students sat, 1 12 passed—i. e., 29 per cent. 
1917 „ 85 T 61 T T 

1 9 1 8 » аз [I1] 72 ГТ) Sai » 

1 91 9 of 1 46 98 1 ав op 87 .9 
1920 „ 207 » 189 » 911 „ 
1921 ГП 287 » 268 » 92 99 


- To be successful at your next examination, state your requirements. and 
write to-day for information, enclosing 3d. postage stamp. 


The SECRETARY (Dept. D), The Cambrian Electrical School, 
Cemetery Road, PORTH, RHONDDA, GLAM. 


 CONNOLLY'S (BLACKLEY) Ltd., 
MANCHESTER. 


Insulated Wires and Cabies of 
all Descriptions. 
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PROMPT DELIVERY PHONE: PURLEY.6B. 
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Tele, Address: “ FARINA; DUNDER.” 
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ARE YOU QUALIFIED 9. ы И 
FOR THE JOB YOU SEEK © }> wor—way sor 


What proof do you earry? Your word to an employer is not proef 
that. you are efficient, but a College Qualifying Diploma o 
Certificate, signed by the Professional Staff, is a proof of efficiency- 
and a valuab ble asset i in seeking a remunerative position. 
WE TEACH BY POST. 
We d i pisa i in all Exams. connected with these subjects :— 


A "e ash EAR А . Pattern Making 
Oonstruction F Galesmanskip | 
Sherk of Works Duties vae) фен | comb. Engines Sanitation | 
Aviation Mariae Engineering | 
Boller Engineering Mathematics лгы Eager | 
Belle пако Matriculation and | 
i Ей Mii wide ФА 
адс шен Mine Surveying Special бопе fer 
рина Apprentice 
ectricity 4 Metal А 


OHALUKAGE! We are prepared to produce on demand 6,000 unsolic ted 
testimonials from successful students or pay £100 to any charity you appo. 
Having helped 6,000 to prosperity surely we can help YOU. 

interested in any of 

these subjects write 
naming the subject, 
and rs wil send ае" 
our FRE K- 


If you are 


=й» state 
your age. CE 
FREE. Parents 
should seek our ade 
vice for their sons. 


THE SCHOOL OF ENGINEERING, 
` 21, Nesfield Way, FIRTH PARK, Shef&el. 


FREE PROSPECTUS and ADVICE to readers interested п 


Electrical Engineering, Wireless Telegraphy, Mining Engineer. | 
Aero-Engineering, Motor Engineering, etc. 


COMPLETE CORRESPONDENCE COURSES. 


WE TEACH ELECTRICAL AND MINING ENGINEERING 
upon the well known GRESHAM BOOKS named “ MODERN 
ELECTRICAL ENGINEERING” and ‘‘ PRACTICAL Coal 
MINING.” Those readers who already have these books we 
offer our courses with £4 discount WE GUARANTEE i 
QUALIFICATION Within Three Months of enrolling. SCHOO! 
DIPLOMA granted upon FINAL EXAMINATION. Prai: 
Assistance rendered when proficient in securing a Berth. 


- WE ARE THE ONLY SCHOOL THAT SECURE QUALI. 
FICATIONS and POSITION within six months of жа ыма 


Va Stent баай 


Importer and Manufacturer ot |^ | 


МСА FOR ALL . PURPOSES. | 


o Regular Shipments « of Ruby, Clear, end pollet Mies ivl 
pum] Ne, : n a c v4 Ser ug 
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REOSTATO 


ug "Pene manr Apo You can identify, by the registered name '‘ Megger,” the Electrical Testing 
Instruments that have set and maintained a stamdard of excellence that has 
never been surpassed. Write for the full “ Megger” list to the sole makers, 


EVERSHED & VIGNOLES, Ltd., 
Acton Lane Works, Chiswick, W.4. 


Telephone : Chiswick 1370 (Two lines). Telegrams: Dorothea. Chisk London. 
REDUCED PRICES. 


Bea detailed 
Advertise- 


Sanani ЕЧ 


ments ev 
fortnight. 
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B 
Anti- Sulphuric Enamel AROR *INSULDERM” 
LD USED IN ALI HEAT RADIATING, HIGH INSULATING 
ACCUMULATOR ROOMS ENAMEL 


cit: шй cd ELECTRIC FIRES. for high temperature coils. 


ee Prevents sparking at commutator ends. 
GRIFFITHS BROS. & CO.. LONDON, 110. < During last five years every year’s sales GRIFFITHS BROS. & Co., London, Ltd. 
MACK S R о Ар. ВЕК 'MONDSEY. SE = have been over double previous year. Mésk's Read, Bermondees, SE. 16, 


PUTT UT RU ARORA CO. -- Works: Loughborough. 


SAXONIA ELECTRICAL WIRE Co., Ltd., Roan Works, Greenwich, S.E.10 


вахон LONDON. Flexible Cables and Cords of every description. 


Telephone: 
463 GREEN WICH 


EDISWAY, Ask EDISW AN to quote for Everything Electrical. ЖҮЛҮН 
aes The Edison Swan Electric Co., Ltd., Ponders End, Middlesex. З 
Hooper’s Vulcanised Indiarubber Cables 


H O O p E RS for Electrical Work 


TELEGRAPH & INDIARUBBER WORKS, LIMITED maintain the highest quality, and their durability has been proved. 


5, DRAPER'S GARDENS, 
LONDON, E.C. 2. 
‚ (ESTABLISHED 1860.) 


MILLWALL DOCKS, 
LONDON, E. 


PURE TAPE AND STRIP, etc. 


Telegrams: ** Linear, ' ondon." Telephone No.: London Wall 401. 


INSTAL 


LIGHTING +. B E N JA M I N | SPECIALITIES. 


“Electric Control Gear for Industrial ГЕРД 


Ellison CURIE Breakers, бш бш. Controllers and Switch Gear are the Standard for 
WE ET Simplicity and Correct Design. 


The Ellison MON DE: is full. of useful information— write for it. 


GEORGE ELLISON, PERRY BARR, BIRMINGHAM. 


ii. ELECTRICITY. 


Seventh Edition. | 
(Thoroughly Revised.) 


ELECTRICAL INSTALLATION RULES 
& TABLES FOR RAPID REFERENCE 


Specially written for the use of Practical Wiremen, Contractors, Engineers and 
Architects 


By W. S. IBBETSON, B.Sc., A.M.LE.E., M.LMar.E. ee ae ee 


| A Pocket Book for Eni 


The following are among the salient features of this book. The size of - 
cable required for a certain number and size of lamp, etc., for all standard 
ratings and voltages can be read at a glance without calculation. Particulars 
respecting conduit, casings, and other items are concisely given. The old 
S.W.G. and the new standards. of wires and cables are printed side by side. 
Fuses аге given in detail and the sizes required for any lamp, heater, or motor 
circuit. Lastly, the important question of cost of operation of any lighting, 
power, or heating circuit can be obtained at one reading. . ENG 


| The Switch Controts dealt. with іо 
Ordinary, Two-way,  Two-way-Inter.! 
mediate, Variable Multipoint, Restrictive,{ 
= Dimming, Master, Battery Charging! 
расе Automobile, and Indicating (Pilot) 
posi Controls. 
80th Theusand, 186 pages. with 261 Mlactratioss aad 
. Diagrams, Limp Cloth, Size 64 x 4 ins. 
Price One Shilling and Twopence, past free, from 


5. RENTELL 8 CO., LTD., 36, Maiden Lane, London. W.C.? 


Ed 
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Waistcoat Pocket Size, 66 pp. 1s. 6d. net ; postage 2d. 
| Send your orders’ direct to: 


S. RENTELL & CQ., Ltd., 35; Maiden Lane, 


and ask for catalogue of technical book.s 
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Post. free, H Post free, 


& RENTELL А C* L7? 


THE 


PRACTICAL ELECTRICIANS N 
POCKET BOOK. \ 


Edited by H. T. CREWE, M.I.Mech.B. 
This is a Book which is known and valued all 
over the British Empire as well as in the Far 
East, and the fact that it is officially : 
recommended by the City and Guilds Examiners | - 
is sure proof of its accuracy and reliability. A 
copy of the latest issue ought to be in the 
possession of every electrician as well as of every 
engineer who has anything to do with electrical 
machinery dd А 


4 


560 рр. Of ali Booksellers, Зв. net, or direct by post, 3s. 44, from — 


S. RENTELL & CO. Lid, 2onviaisentars; 


ARMATURE .WINDING ROTARY CONVERTERS, 


By C. SYLVESTER, A.M.I.E.E. Their Desifrn, Construction and Use. 
кагышы, Ву C. SYLVESTER, A.MIEE 


A new and eminently practical work v 

which will be of direct value to all . . 

armature winders. It is written in a A ‘clearly written and well-illustrated 

clear, straightforward way, without 

maths., and has nearly: 200 good, plain 
. working diagrams. ЅеШп > rapidly. 


text-book describing the theory and 
working principles of these machines. 
Of direct value to all students, sub- 
station attendants, etc. | 


Cr. 8vo., :28, Зӣ, net post free from 


S. RENTELL & Co., Ld., Sin Lare 1 5, RENTELL & Со. Ld., 3 Meiden Lat 


э LONDON, WC2 Ё , 


Cl. 8vo., 8s. net post free from 
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“BROOK” MOTOR 


Single, Two and Three Phase. 


Low Prices. High Quality. 


E. BROOK LTD., 


Wires: 
ИНН: MO end 160. Empress Works, Huddersfield. - piss, HUDDERSFIELD. 


T ANTI-SULPHURIC ENAM EL.'—or Protection from Acid Fumes. 
и INS U LDER M di Heat Radiating High Insulating Enamel for High Temperature Coils, Prevents Spasking at Commutator Ende, 
м2, GRIFFITHS BROS. & CO. (London), Ltd., Bermondsey, S.E.16. 


EKTRI - Electrical. Old-fashione d ways 


Accessories Le | 
| AN sere not good enough for the \ 85 
ARE ort THE | modern electrical works Take - À 
47) to 480, Liv © " insulation as an instance. Present 
TRADE MARK Road, London, ^ ; day needs call for safe and 


efficient insulation. which can be 


obtained only by using 
M | C A Bm SULATING VAYNINHES 
Амо COMPO LARS 


AND ALL 


Minerva Insulating Specialities are reguleriy 


| used by the leading electrical manufacturing 
ELECTRICAL INSULATING MATERIALS The largest users of electrical firms, lighting and power stations, railways. 
y e machines use the Minerva 


group tramways etc Definite proof of their 
continuously and their example practical utility 


ATTWATER & SONS. | э, 
| ; xin: IN, JOHNSON&CO.,.LTD.. 
Contractors to Admiralty & War Office. jit St WILKI! LI HEYWOOD & CLARK, LTD. 


PRESTON, ENGLAND. General Buildings, Aldwych, London, W.C. 2. 


INSTAL 
LIGHTING | B E N JA M || IN | SPECIALITIES. 


THE 


7 | ? О А Light, Compact, - 
Self-contained 


- INSULATION TESTING SET. Testing Unit of 
ROBUST CONSTRUCTION 


A true Ohmeter—Independent of variations of testing pressure. and HARD-WEARING 


ACCURATE 7 7 DEAD-BEAT QU^umss! 
|» SENSITIVE 


EVERETT EDCCUMBE octan 
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JOHN OAKEY & SONS. LTD. 


MANUFACTURERS OF 


EMERY, EMERY CLOTH, EMERY PAPER, 


CABINET GLASS PAPER, GLASS CLOTH, 
BLACK LEAD, PUMICE, CROCUS, TRIPOLI, 
ROUGE, &c, 


Oakey's “ Flexible Twilled" Emery Cloth. 


For Engineers, Sewing Machine, Lock and Scale Makers, and all purposes where 
great STRENGTH, DURABILITY and PERFECT FLEXIBILITY are réquired. 


FLINT & GARNET PAPER IN ROLLS, 


50 yards long by 18 in., 20 in., 24 in., 30 in., 36 in., 40 in., 42 in., & 43 in., wide. 


‘í WELLINGTON”? EMERY WHEELS. 


WELLINGTON EMERY AND BLACK LEAD MILLS, LONDON, S.E. 1, 
ALL BRITISH MADE. 


ase « STANLEY i быр 


The largest Manufacturers of :: ; :: T 


DRAWING & SURVEYING INSTRUMENTS 
: : in the World. :: 


Quality Unsurpassed. 


Ww. F. STANLEY & CO, LTD., 
286, High Holborn, London, W.C. 1. 


Illustrated." qi 777 Ca 


. to any ad 


© Catalonia Sent Post Free 
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HE пем patteri 
Simplex Adjust- 
able Switch Box solves ~ 
yet another of the many 
probléms’ [which confront 
the installation engineer—that of 
fixing the cover of the box flush 
with the wa'l. 


The switches, mounted on two pillars (A) 
and secured by screws (В) passing through 
the extension plate of the switch cradle, 
may be raised in the box by means of the 
adjustable . plate (D). This is placed 
over the pillars (A) before the switch is 
Ета | The screws (В) are then slacked 
off and the;height of the plate (D) adjusted 
by et th к the screws (E), which pass through a tapped hole in the plate and bear 
gainst the bottom of the box. The screws (B) are now tightened and the bottom 
of the switch rests firmly against the adjusting plate (D). 


Prices and further details on request. 


SIMPLEX CONDUITS, Ltd. 


Head Office and Works: GARRISON LANE, BIRMINGHAM. 
LONDON : 113-117, Charing Cross Road, W.C. 2. 
GLASGOW : 72a, Waterloo Street, CARDIFF : 4, Westgate Street, 
MANCHESTER : 16, Corporation Street. SWANSEA : 5, College Street. 
LIVERPOOL. 10-11, Denmark Street. NOTTINGHAM : Maypole Yd., Long Row 
LEEDS: 6, i 96, Whitechapel. SHEFFIELD : 281-3, Attercliffe Cmn. 
NEW Ds hite Horse Street. BIRMINGHAM : 41, Church Street, 
"CAST 72, St. Mary's Place. Also at IPSWICH and DUNDEE, 
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FOUNDRY TRADES 
P EXHIBITION 


Bingley Hall Birmingham 
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relied upon to cut off Tig сте „кому 


to contain water, 


The device may be called upop te operate few тм ^ 
shows that if required to functi once only, runes an 


Full details of its action on application for "Pr rot: aie 
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Head Office and Works : Meu 

LONDON : Baxter & Catinter Ltd., 
GLASGOW : 95-97, Waterloo Street, 

MANCHESTER : R. Foster, 196, Deans- 
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We manufacture Electrical Testing Instruments of every 
ly For accuracy and reliability they have set 
a pee eee throughout the world for all instruments 
of this description. 
WRITE FOR FULL LIST. 


EVERSHED & VIGNOLES, L«. 


Acton Lane Worse Chiswick, W.4 


Telephone  - - ә Chiswick 1370 (Two lines). 
Telegrams  - s Dor othec Chisk, London. 


REDUCED PRICES. 


66 ANTI-SULPHURIG BNAMEL.,°2——For Protection from Acid Fumes. 
| ‘INSU LDERM" Heat Radiating High Insulating Enamel for High Temperature Coils, Prevents Sparking at Commutator Enda, 
Мез, GRIFFITHS BROS. & CO. (London), Ltd., Bermondsey, S.E.16. 


: -SAXONIA ELECTRICAL WIRE Co., Ltd., Roan Works, Greenwich, 5.Е.10 


Flexible Cables and Cords of every description. . «ss GREENWICH 


Telegrams : 
SAXONIST, LONDON. 


' H О О P E R' S Hooper's Vulcanised Indlarubber Cables 

: for Eleotrioal Work 
TELEGRAPH & INDIARUBBER WORKS, LIMITED maintain the highest quality, and their durability has been preved. 

"| 5 DRAFERS GARDENS: | MILLWALL DOCKS, PURE TAPE AND STRIP, etc. 


LONDON, E.C. 2. 
(ESTA BLISHED 1860.) LONDON, E. Telegram:s: '' Linear. ' ondon.” Telephone No.: London Wall 401. 


| e9ISWA, Ask EDISWAN to quote for Everything Electrical. eISWA D 
The Edison Swan Electric Co., Ltd., Ponders End, Middlesex. Е 


INSTAL 


LIGHTING ^ B E N JA M || IN | SPECIALITIES. 


UNION CABLES 


PAPER——————BITUMEN — — — —RUBBER—————— AIR-SPACE 
UNION CABLE Co. ey Ltd., мее Dock, Essex. Telephone: Rainham 25 (3 lines). Telegrama“ ' Cablewell, Dagenham," 
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F. WIGGINS & SONS. 


M | G Telephone: Avenue 2248 


 CONNOLLYS (BLACKLEY) Ltd., 
| FOR INSULATION. 


MANCHESTER. 
Insulated Wires and Cables of 
all Descriptions, 


Largest Stock in the World. 
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Elec 


THIS IS AN ENTIRELY 
NEW WORK. 


IT IS FULLY UP- TO - 
DATE. 


IT IS A NECESSARY 
PART OF THE EQUIP- 
MENT OF ALL INTER- 
ESTED IN ELECTRICITY, 
WHETHER IN ITS PRO- 


DUCTION OR IN ITS 
PRACTICAL APPLICA- 
TION. 


IT IS PROFUSELY IL- 
LUSTRATED WITH Dia- 
GRAMMATIC DRAWINGS 
AND REPRODUCTION OF 
PHOTOGRAPHS. 


Booklet 
Free. 


‚ The entire work can be sup. ; 


. articles are written in plain language. 


ELECTRICITY. . 


The Best Brains 


“Wee IN THE ELECTRICAL WORLD ug 
ARE АТ YOUR SERVICE — 


Modern 
trical Engineering, 


Edited by Prof. Magnus Maclean, M.A., D.Sc. 


МАКСИ 3, 1922. 


A.M.I.E.F. 


. CONTRIBUTORS: 
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These names give the best guarantee of the rea! PRACTICAL value of this work to ай thes 
engaged in or connected with Electrical Engineering who wish ta make progress in their pretessies. 


Each of these experts writes en the subject on which he is a recognised authority. Th 


is a PRACTICAL book written by PRACTICAL men for PRACTICAL men. 
{ The tollowing selection from the LIST OF CONTENTS wilt give some idea as to the scop: 


of the work :— 


Electric Current and its Effects. 

Resistance and its Measurement. 

Magnetic Measurements. | 

Poiyphase Circuits. 

Examples of Modern Generators. 

Synchronising and Parallel Running. 

Turbo-Alternators. 

Speed-control of Direct-current Motors. 

Rotary Converters. 

Static Transformers. 

Use of Storage Batteries. 

Propulsion and Lighting of Vehicles. 

Switches and Switchgear, 

Examples of Low and High Tension Switch- 
boards. 

Earthing and Bonding of Mctal-Sheathed 
Cables. 

The Location of Faults. 

Electric Traction on Railways. 

Electrical Appliances in use on Railways. 

Operation of Points and Signals by Power. 

Electric Vehicles. 

Stcam Boilers. | 

Steam Engines and other Prime Movers. 

Condensing and Auxiliary Plant. 

Electrochemistry. 


Electrometallurgy. 
Telegraphy. 
Quadruplex System. 
Radio-Telegraphy. 
Telephony. 
Automatic Systems. 
Electricity in Mining. 
Electric Cranes. 


In a word, this is the best of all electrical text-beoks : it 


High-pressure Transmission ої Electneal 


Energy. 


Generating and Transmission Pressures. 
Victoria Falls & Transvaal Power Company. 


Automatic Protective Systems. 
Pressure Regulation. 


The Thury Transmission System of Cor 


tinous Current. 
Electric Lighting and Wiring. 


System of Erecting and Protecting Cables. 


Photometry of Arc Lamps. 

Arc Lamps with Wasting Electrodes. 

Comparative 
Life Tests. 

Dynamics of Electric Traction. 


General Layout of a Tramway System. 


Rolling Stock of Equipments. 


Send this coupon in an unsealed envelspe—postage ld. ; or a postcard. 
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To the 


GRESHAM PUBLISHING CO., Ltd., 


plied on the Gresham System of : 


Easy Payments, full particulars of : 
FREE : 


which, together with a 


66, CHANDOS STREET, 


STRAND, 


BOOKLET, will be sent on receipt : 


of the attached coupon with name : 


and address filled in. 


LONDON, W.C. 2. 


Please send me vour free 
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Их 


Lamp Characteristics 22: 


ried | 


booklet describing MODERN ELECTRIC! | 
ENGINEERING, and particulars of 5 


Special system of payment. 


This тсн 


does not commit me in any way lo pur. ius 


‘the book. 
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“BROOK” MOTOR 


Р Qno oe ‘Single, Two апа Three Phase. 


S Low Prices. High Quality. 


E. BROOK LTD., 


Wires: 


ы; 1629 and 1630. Enpre Works, Huddersfield. pase," HUDDERSFIELD. 


= ANTI-SULPHURIC EN AMEL.” 

from Acid Fumes. | 
. *YNSULDERM " Heat Radiating High Insulating Enamel 
for High Temperature Coils, Prevents Sparking at Com- 
mutator Ends. pre 


. fe. GRIFFITHS BROS. & Co. London Ltd., Bermondsey, S. Е.16.| TRADE MARK “тоо 


WE STON 


. Electrical Instruments. 


Heston Electrical Instrument Co., Ltd., 
Audrey House, Ely Place, Holborn, LONDON, E.C.1. 


= 


— For Protection | 


ARE STILL 
THE BEST, 


INSTAL 


LIGHTING C B E IN J A IVI | IN | SPECIALITIES. 


мә. STANLEY - -.. || JOHN OAKEY & SONS. LTD. 


MANUFACTURERS OF 


The largest Manufacturers of :: EMERY, EMERY CLOTH, EMERY PAPER,- 
APER, GLASS CLOTH, `- 
DRAWING а SURVEYING INSTRUMENTS | | ” ,CABIMEE CARS SAREE. Gites столи, 
5 $e HH $e HH in e or 
: Oakey's “ Flexible Twilled i" Emery Cloth. 
~- Quality Unsurpassed. - For Engineers, Sewing Machine, Lock and Scale Makers, and all purposes whore 
т _———— great STRENGTH, DURABILITY and PERFEOT FLEXIBILITY are required. 
W. F. STANLEY O., Ў FLINT & GARNET PAPER IN ROLLS, 
286, High Holborn сш. W. ET i St at ds tas улаш DRM in., 80 in., 86 in., 40 In с P С С, — 
алаан на EMEN WELLINGTON” EMERY : 
Illustrated. “L 7" Catalogue Sent Post Free WELLINGTON EMERY AND BLACK LEAD MILLS, LONDON, S.E. L 
` to any address. -,- - ALL BRITISH MADE. 
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ii. | ELECTRICITY. 


THE CAMBRIAN ELECTRICAL SCHOOL, 


CEMETERY ROAD, PORTH, GLAM. 


Principal: WILLIAM THOMAS, M.1.M E., A. of М.Е. 
Deputy Principal: Dd. I. THOMAS, M.Inst.F., F.R.S. 
Tutors : Staff of Highly Qualified Instructors in all subjects. 
SCHOOL OF UNEQUALLED REPUTATION. 
No Branches. No Agents. Influential Employers give 
preference to Students coached at this Correspondence School. 


DO YOU WANT TO SUCCEED? 


An efficient Passport to the Best Positions is the possession of the 
Electrical Engineering Diploma issued by this School (The C.E.S.) 
to all diligent Students. 


Well-paid and Good Poxitions await every Successful Student. Com- 
тепсе Now and ensure your Success in Life. Take LESSONS BY 
POST in E'ectrical Engineering, Mechanics and Mathematics. 


TO ENSURE YOUR SUCCESS AT 


ELECTRICAL EXAMS. 


STUDY IN PRIVATE AT HOME 
WITH THE VERY BEST TUTOR 


INSTRUCTION UNTIL SUCCESSFUL 


Select the Tutor that has an unbroken Record of Successes 
At the A. of M.E.E. Exams. 


109 Students passei as Qualified Electrical Engineers. 


E 
A. 


City and Quilds Electrical Engineering, etc., Exams:— 

1916 exams. 124 students sat, 112 passed—i.e., 9O per cent. 
1917 " 85 T 61 ЕЗ 72 ss 
1918 " 83 " 72 Т 86! » 
1919 (, 146 T 126 » 87 Т 
1920 ” 207 ІА) 189 »! 911 ,! 
192 1 LE] 287 ” 265 LL] 92 LAJ 


To be successful at your next examination, state your requirements. and 
write to-day for information, enclosing 3d. postage stainp. 
The SECRETARY (Dept. D), The Cambrian Electrical School, 
Cemetery Road, PORTH, RHONDDA, GLAM. 


THE SCHOOL OF ENGINEERING, 
охо 21, Nesfield Way, SHIREGREEN, Sheffield. 


v4 (19 THE KEY TO SUCCESS.z.s.d* 

FREE PROSPECTUS and ADVICE to readers interested in Electrical Engineering 
Wireless Telegraphy, Mining Engineering, Aero-Engineering, Motor Enginecring, 
Mathematics, Mechanical Engineering, Electrical Draughtsmanship, etc. 

WE TEACH ELECTRICAL AND MINING ENGINEERING upon the well-known 
GRESHAM BOOKS named ‘“ MODERN ELECTRICAL ENGINEERING" апа 
“ PRACTICAL COAL MINING.” Those readers who already have these books, we 
offer our courses with £4 discount. WE GUARANTEE A QUALIFICATION within 
Three Months of enrolling. SCHOOL DIPLOMA granted upon FINAL EXAMINATION, 
Practical Assistance rendered when proficient in securing a Berth. 

PAYMENT BY INSTALMENTS, WHERE DESIRED, CONVENIENT TO YOUR 
INCOME. Shoull you become unemployed after enrolling, we allow account to stand 
over until you re-commence employment again. WE HELP YOU IN EVERY WAY. 


JOHN E. RAWORTH & MOSS, 


75, Victoria Street, 
WESTMINSTER, S.W.1 


CONNOLLY’S (BLACKLEY) Ltd., 
MANCHESTER. 


Insulated Wires and Cabies of 
all Descriptions, 


Chartered Patents Agents. 


` 


ARE YOU QUALIFIED 9 ' '' ЖЖ 
FOR THE JOB YOU SEEK è ip wor—way xor: 


What proof do you carry? Your word toan employer is not proof 
that you are efficient, but a College Qualifying Diploma or 
Certificate, signed by the Professional Staff, is a proof of 
and a valuable asset in seeking а remunerative position. 
WE TEACH BY POST. 
We specialize in all Exams. connected with these subjects :— 


Architectural Drawing | Electricity Maval Architecture 
Building Construction рее, Pattern Making 
Clerk of Works Duties | erate: ork Salesmanship 
Aviation Internal Comb. Engines Sanitation 

Boiler Engineering Marine Engineering 

Boiler Making Mathematics 

Chemistry. Matriculation 

Civil Engineering Metallurgy | 
Concrete and Steel Mining ^ 
Draughtsmanship Mine Surveying. Special Course 


Motor Engineering Apprentices 
CHALLENGE | We are prepared to produce on demand 6,000 

* testimonials from successful students or pay 
charity you appoint. Having helped 6000 to | 
help YOU. If you are interested in-any of 
the subject, and we 
will «end vou our 
FREE BOOKLET. 
Please state your age. 
ADVICE FREE. 
Parents «hou!d seek 
our advice for their 
eons Courses 
specially combined 
to meet all require- 
ments. 


DEPARTMENT 11. 


CASING AND CAPPING. 


BLOCKS, CLEATS, 
BOARDS FOR SWITCHES 


in stock and made to any design. 
МММ 
N A ACCUMULATOR CASES 
N = О“ QNS and BATTERY BOXES 


J. F. & С. HARRIS, Ltd., 


Timber Merchants and Moulding Manufacturers, 
SAWING, PLANING, MOULDING & GENERAL WOODWORKING MILIS 


98g, WILSON ST., FINSBURY, LONDON, Е.С. 


Telephone No.: 1168 London Wall. Please write for Illustrated Price List. 


VR x= 
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AN 


FOR ARC LAMPS THEATRE 


R. & S. BAXTER & Co., LTD., 


Offices: 81, Murraygate, DUNDEE. 
Works: Commercial Court. 


MIC 


Tele. Address; “ FARINA. DUNDEE.” 


' 


Importer and Manufacturer of 


MICA FOR ALL PURPOSES. 


Regular Shipments of Ruby, Clear, and Spotted Mica received 
е at our Stores at Dundee. Loto бый» alwene em ius 


- | Telephone, No.: 88. 


mi 30^ ' 
> > Т 
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-D а 
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Ng 0-99 The name that identifies the most Reliable 
тари e = И T Measuring Instruments is the name MEGGER. 
[t is the registered Trade Mark applied to 
Measuring Instruments made only by 


EVERSHED & VIGNOLES, Ltd., 
Acton Lane Works, Chiswick, W.4. 


| Telephone : Chiswick 1370 (Two lines). 
Telegrams : Dorothea, Chisk, London. 


REDUCED PRICES. 


| ИП | | TT ИШИ 
Anti-Sulphuric Enamel’ 


* INSULDERM” 


HEAT RADIATING, HIGH INSULATING 
ENAMEL 
for high temperature coils. 
Prevents sparking at commutator ends. 
GRIFFITHS BROS. & Co., London, Ltd. 
Mack's Road, Bermondsey, S.E. 16. 


HOULD BR USED IN ALL 
ACCUMULATOR ROOMS 


For Protection from Аси Fumes = | 
уза H- ELECTRIC FIRES. 
GRIFFITHS BROS. & C0.. LONDON, LTD. = During last five years every year's sales 
MACK 5 ROAD. BERMONDSEY, SE. = have been over double previous year. 
EH HH EH EHE ES HH EHE HH HT PH HH HH EH EH EG T ARORA CO. Works : Loughborough. 


SAXONIA ELECTRICAL WIRE Co., Ltd., Roan Works, Greenwich, S.E.10 


Telegrams: 


Ахом1зї LONDON. Flexible Cables and Cords of every description. 463 creeNWicH 


STZ Ask EDISWAN to quote for Everything Electrical. «77у» 
ia” The Edison Swan Electric Co., Ltd., Ponders End, Middlesex. Э) 


—_— 


4 О О = E R'S ‘Hooper's Vulcanised Indiarubber Cables 


for Electrical Work 
TELEGRAPH & INDIARUBBER WORKS, LIMITED 3 е 


maintain the highest quality, and their durability has been proved. 
a m 
5, DRAPER'S GARDENS, 


LONDON, E.C. 2. PURE TAPE AND STRIP, etc. 


(ESTABLISHED 1860.) Telegrams: "Linear, ondon," Telephone No.: London Wall 401. 


MILLWALL DOCKS, 
LONDON, E. 


INSTAL 


LIGHTING  '. Р, E IN J A IVI I IN | SPECIALITIES. 


Electric Control Gear for Industrial Installations. 


Ellison Circuit Breakers, Starters, Controllers and Switch Gear are the Standard for 
simplicity and Correct Design, 


The Ellison Catalogue is full of useful information— write for it. | 


GEORGE ELLISON, PERRY BARR, BIRMINGHAM. | 


ii | ELECTRICITY. | . 


Seventh Edition 


ELECTRICAL INSTALLATION RULES 0 8 "7. m |] 
& TABLES FOR RAPID REFERENCE Z LIGHTING CONNECTIONS 


Specially written for the use of Practical Wiremen, Contractors, Engineers and X 
Architects ; С ву GUS. C. LUNDBERG, .E.E.. and 
С thelate W. PERTEN MAYCOCK, M.I.E.£, 


By W. S. IBBETSON, B.Sc., A.M.LE.E., МІ.Маг.Е. 
E cra AE 
A Pocket Book for Engineers, Contractors, Ferenm, 
Apprentices, Wiremen, Tegohers and Students. 


The Switch Controls dealt with include 

D is Ordinary, Two-way,  Two-way-Inter- 
СОО mediate, Variable Multipoint, Restrictive, 
Dimming, Master, Battery Charging, 
Automobile, and Indicating (Pilot) 
Controls. 


80th Thousand, 156 pages. with 261 IMiustrations and 


The following are among the salient features of this book. The size of ` 
cable required for a certain number and size of lamp, etc., for all standard 
ratings and voltages can be read at a glance without calculation. Particulars 


respecting conduit, casings, and other items are concisely given. The old 
S.W.G. and the new standards of wires and cables are printed side by side. 
Fuses are given in detail and the sizes required for any lamp, heater, or motor 
circuit. Lastly, the important question of cost of operation of any lighting, 
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power, or heating circuit can be obtained at onc reading. Sh 


Waistcoat Pocket Size, 66 pp. 1s. 6d. net ; postage ad. 
Send your orders direct to: 


S. RENTELL & CO., Ltd., See ee ww Cae : e eee Cloth. Size 64 x 4 ins. | 
and ask for catalogue of technical book.s серо ing and Twopence, post free, from 
S. RENTELL 8 CO0., LTD., 36, Maiden Lane, London. W.C.2 f 


| THE PRACTICAL 
ELECTRICIAN $ 


Post free. 


Post free. 


“We ILIAD LECIONI PARAFI BOOK 


J è 
el ан а авна ое А а = 


5 RENTELL & C* 172 


ТНЕ 


PRACTICAL ELECTRICIAN'S ` 
POCKET BOOK. 


Edited by H. T. CREWE, M.I.Mech.B. 
This is a Book which is known and valued all 
over the British Empire as well as in the Far 
East, and the fact that it is_ officially 
recommended by the City and Guilds Examiners 
is sure proof of its accuracy and reliability. A 
copy of the latest issue ought to be in the 
possession of every electrician as well as of every 
engineer who has anything to do with electrical 
machinery 


560 pp. Of ali Booksellers, 3s. net, or direct by post, Ss. 4d, from — 


S. RENTELL & CO. Lid., toncon wires 


"ROTARY CONVERTERS, 


By C. SYLVESTER, A.M.LE.E. 


ARMATURE WINDING 


By C. SYLVESTER, À.M.IE.E. 


A new and eminently practical work 
which will be of direct value to all 
aimawire winders. It is written in a 
clear, straightforward way, without 
maths., and has nearly 200 good, plain 
working diagrams Selling rapidly. 


A clearly written and well-illustrated | 
text-book describing the theory and i 
working principl:s of these machines. '| 
Of direct value to all students, sub- 
station attendants, etc. 


Cr. 8v.., 2s. 3d. net post free from 


S. RENTELL & Co., Ld., 26807 


Cl. 8vo., 8s. net post free from 


Se 
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“BROOK” MOTOR 


Single, Two апа Three Phase. 


Low Prices. High тайы: 


E. BROOK LTD., 


Wires: 
'lephones : 1629 and 1630. Empress Works, Huddersfield. * PHASE," HUDDERSFIELD. | 
т a ee ee eee ОЗН 


" ANTI-SULPHURIC ENAMEL.” —Fer Protection from Acid Fumes. : 
"INSULDERM" Heat Radiating High Ineulating Enamel for.High Temperature Coils, Prevents Sparking at Coen Ede, 
WE. GRIFFITHS BROS. & CO. (London), Ltd., Bermondsey, S,E.16. 


REG? Electrical tough subj ect 
EKTRI Accessories А oug J A- È 


which faces the user of electrical plant 


, ARE STILL THE ts insulation; but not if he insulates 

ST. with Minerva Varnishes апа Com- 

TRADE MARK m v Lave ш pounds, which reduce breakdown 
ова. 1w t TAF 1 J- 


risks to the absolute minimum and 
increase the éfficiency of his plant to 


ЖЕШ S neus Motel xe UE cu. ee ee 
| MI | C A its utmost capacity. 
fy INERV/ 
C 


AND ALL 


"E 695055: | 
AND'COMPOUN в 


ELECTRICAL INSULATING MATERIALS. | | S ШШШ, 
ATTWATER & SONS. PINCHIN, JOHNSON&CO..LTD.. 


Contractors to Admiralty & War Office. ASSOCIATED. WITH WILKINSON, HEY) "WOOD & CLARK, 1 L TD. 
PRESTON ENGLAND General Buildings, Aldwych, L ondon, W.C. 2. 
3 LJ 


NSTAL 


LIGHTING  '. B E N JA М [ М | SPECIALITIES. 
“SUPER-SCALE ” 


AMMETERS and VOLTMETERS. 


——— MM M - WR а ыы ыы ы алы а ааш. Se \ 


‘The well-known “ Super-Scalz, "' 
giving а. scalé nearly 50 per cent. 
longer than ‘the ordinary pattern, 
is applied to both Switchboard and . 
Portable patterns without increase 
in either size, weight or price, \ 


а . 


MOVING-COIL for D.C. MOVING.IRON for D.C. and А.С: 


EVERETT EDGCLUMBE 


117, Victoria Street, Wertes, 
WEST MINSTER. HENDON. 


| INTERNATIONAL | 
FOUNDRY TRADES ki HORE: 
Bs SEXHIBITION LORD WEIR 


of Eastwood. 


THE Event of 
1922. 
Held under th? 
auspices of the 
Trade. 


m —9 — 


EXHIBIT 
YOUR 
PRODUCTS 
IN 


THE 


FOUNDRY 
CENTRE 
These adhesive stamps now 


ready on application. ENGLAND. 


EVERY FOUNDRYMAN WILL ATTEND !! 
BOOK YOUR SPACE NOW. 


Prospectus, plan and full particulars from 
THE 


BIRMINGHAM CHAMBER OF COMMERCE 


(Incorporated), 
95, New Street, Birmingham. 


The Exhibition synchronizes with the 
FOUNDRYMEN'S CONFERENCE. 


JOHN OAKEY & SONS. LTD. 


MANUFACTURERS OF 


EMERY, EMERY CLOTH, ЕМЕВҮ РАРЕВ, 


CABINET GLASS PAPER, GLASS CLOTH, 
BLACK LEAD, ROUGE, &4 CROCUS, TRIPOLI, 


Oakey’s “ Flexible Twilled » Emery Cloth. 


Vor Engineers, Sewing Machine, Lock and Scale Makers, and all purposes where 
great STRENGTH, DURABILITY and PERFECT FLEXIBILITY are required. 


FLINT & GARNET PAPER IN ROLLS, 


50 yards long by 18 in., 20 in., 24 in., 80 in., 86 in., 40 in., 42 in., & 43 in., wide. 


‘í WELLINGTON” EMERY WHEELS. 


WELLINGTON EHERY AND BLACK LEAD MILLS, LONDON, S.E. 1, 
ALL BRITISH MADE. 


— STANLEY — 


The largest Manufacturers of :: “ ro 


DRAWING & SURVEYING INSTRUMENTS 
in the World. :; 


Quality Unsurpassed. 
W. F. STANLEY & CO., LTD., 
286, High Holborn, London, W.C. 1 


Illustrated '*L 7" Catalogue Sent Post Free 
* = - to any address. - . : 


— n ————H—— € ———— ааа аа еы 


ELECTRICITY 


THE WONDERFUL SCREW 


(Prov. "Patent No. 31318/20.) 


EXPERIENCE. 


During £he past 23 years the 
Simplex бо nduit Wiring 
System has teen proved 
under every conceivable con- 


dition. | А 
TO-DAY 

it is ahead of all others. 
Its latest development is the 
" lerra-Grip" Continuity 
System, ensuring greatest me- 
chanical protection ; red. cing 
installation costs ; labour 
saving and competitive. 


PROVES 


The Simplex “ Terra-Grip " 
system of Continuity Wiring 
in conjunction with C.M.A. 
Cables is THE durability 
System for general wiring. 


List No, 917 on request. 
SUPPLIED THROUGHOUT THE 


SIMPLEX & CREDENDA 
JOINT SALES ORGANIZATION 


SIMPLES CONDUITS, LIMITED, CREDENDA CONDUITS CO., LTD. 
Head Office and Works : Head Office and Works: 
GARRISON LANE, BIRMINGHAM, WHITEHOUSE ST., ASTON, BHAM 


KONDAN Road. 117, Pu. Cross LONDON : BAXTER AND CAUNTEE, 


oad, W.C 219, Tottenham Court Road, М. i. 


- Also at Glasgow, Manchester, Bristol, Also at Glasgow, Manchester. Briste, 


Liverpool, Leeds, Newcastle, Cardiff, Liverpool, Leeds, Newcastle, Cardif, 
Swansea, Nottingham, Sheffield, Swansea, Nottingham, Sheffield, 


. Birmingham and Ipswich. Birmingham and Ipswich. 


gA PRACTICAL TRADE SJOURNAL 


peu 
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RECISTEREO 
TRADE MA 


m COST ^^. sf чаш 
The Recognised Standard for Testing Sets 
REDUCED PRICES. , 


Telephone : 
Chiswick 1370 (Two lines). 
Telegrams : 
Dorothea, Chisk, London. 


THE 
. TRADE MARK 
. THAT 
IDENTIFIES ALL оа UMENTS 
MADE 


EVERSHED & VIGNOLES, Ltd., Acten. баве works: 


—— 1 —À ВРС —Óm— — Xm 
—— — n АЬЬ al gut oum 
b 


Write for List of all Instruments. 


ANTI-SULPHURIC ENAMEL.'*——-For. Protection: from Acid Fumes. 
INSULDERM" Heat Radiating High Insulating Enamel for High Temperature Coils, Prevents Sparking at Сашташану Ende, 
wits, GRIFFITHS BROS. & CO. (London), Ltd., Bermondsey, S.E.16. 


AXONIA ELECTRICAL WIRE Co., Ltd., Roan Works, Greenwich, S.E.10 


T le 4 е . m T ? L, 
xonist. томрон. Flexible Cables and Cords of every description. 463 GREEN WIOH 


- Q O {ө z R’S |Hooper's Vulcanised Indiarubber Cables 
for Electri 
[ELEGRAPH & INDIARUBBER WORKS, LIMITED of Serre wore 


5, DRAPER'S G "o NÉ 
LONDON, 2e 2. 


maintain the highest quality, and their durability has been proved. 


MILLWALL DOCKS, PURE TAPE AND STRIP, etc. 


Ema val ) LONDON, E. | Telegrams: '' Linear, 'ondon."' Telephone No.: London Wall 401. 
Reductions Т: - 53 - : Ask for 
sue: Royal "Ediswan Kingolite Lamps. =. 
INSTAL 


LIGHTING : B E N JA M I N | SPECIALITIES. 


UNION CABLES 


PAPER— ———— BITUMEN ———————RUBBER— —— ——-AIR-SPACE 
UNION CABLE Co., Ltd., Dagenham Dock, Essex. Telephone: Rainham 25 (3 lines). Telegrams: '' Cablewell, Dagenham.” 


JNNOLLY’S (BLACKLEY) Ltd., Telephone: Avenue 2248 
Msn NEL CLE of M | С A FOR INSULATION. 


ў Largest Stock in the World. 
all Descriptions, | 102, 108 & 104, Mene. LONDON, E1, 


F. WIGGINS & SONS. 
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96 Pages, Paper Covers. | Price 3/6, "Post Free is 


THE ELECTRICITY 


(SUPPLY) ACT, 1919. 


WITH NOTES 


BY 


W. S. KENNEDY, LL.B. 


(of the Inner Temple), Barrister-at-Law, 


Author of ‘‘ General Conditions in Engincering Contracts." 


ARRANGEMENT OF SECTIONS— 


Electricity Commissioners. 
Re-organisation of Supply of Electricity. 
Generating Stations. 

Powers of Joint Electricity Authorities. 
Transitory Provisions. 

Amcndments of Electric Lighting Acts. 
F.nancial Provisions, 

General. 

Appendix I., II., III. 


Paper Covers, 1s. Post Free, 1s. 2d. 


THE COAL CONSUMPTION OF POWER 
PLANTS AND mE". FOR COAL 


ROBERT Н. PARSONS. 
M.Can.Soc.C.E., Assoc.M.Inst.C.E. 


24 Pages. 5 Diagrams 


The ELECTRIC TRAMCAR HANDBOOK, 


For Motormen, Inspectors, and Depot Workers. 


By W. A. AGNEW. 


CONTENTS: The Electric Circuit—Electric Tramways—Electric 
Tramears—Controilers—Brakes—On the Road—Faults and 
Breakdowns— Index. 

hat the Prees 


Ww 
» There is no doubt that a careful study of it, by such tramway employees, would 


result in а considerable saving in current and repairs and maintenance accounts | 


of most tramways undertakings. . . . The Handbook seems very reliable and 
geaerally free from printers’ errors. "Electrician. 

** Can certainly advise all traction employees who are desirous of keeping them- 
selves well informed with regard to all improvements in traction plant to purchase 
a copy of the book forthwith.” — Electricity. 

* One can express nothing but unqualified praise for the simple way in which 
the author has treated what is, after all, a somewhat complicated subject. . . . The 
Handbook is in many ways an excellent production, and one that should be on the 
bookshelf of every motorman in the kingdom. "Electrical Industries. 

" Provides a clear and practical exposition, in simple language, of the mechanism 
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A PRACTICAL TREATISE 


THREE-PHASE INDUCTION MOTORS 


LEONARD ERNEST WOOD, 


Associate Member of the Institution of Electrical Engineers, London; 
Late Electrical Engineer of Montreal Cottons Lid., Canada; 
Director of Airedale Manufacturing Co., Ltd., Bradford. 


AUTHOR'S PREFACE. 


"Тһе primary object of this book is to provide a ‘ practical aid ° to those who 
have under their care the running, maintenance and repair of three-phase induction 
motors, and have not either the training or experience necessary to deal with the 
many practical problems that arise from time to time.’ 

'" Among the ever-increasing number in this class are many to whom this work 
should appeal. It deals with the two classes of motors most widely used, $4. 

' squirrel cage ' and ‘slip ring ' machines. Tbe construction of these machines is 
dealt with in detail, as is their starting apparatus, faults cd emphasising the good 
points they should embody and the weak ones to be avoi 

‘Whilst it is impossible to quote a remedy for every с. because circumstances 
differ so widely, yet the suggestions contained herein may pov helpful if only ima 
the knowledge that such exist. Itis the practice in most plants using a number of 
motors to carry out their own repairs, because they can be done so much cheaper and 
better, quality being the first essential.” 

“ Mathematics апа useless theory are excluded, for the simple reason that for the 
class to whom this work appeals none are necessary. So long as the practical mas 
н the rudiments of the principles on which motors operate, that is all be 
needs.” 

“ The photos and diagrams contained herein were taken and drawn by the sathor 
expressly for this work, and taken from ordinary routine work of a large plant.” 

“No one manufacturer's motors or apparatus are specifically referred to.” 

“ The contents of this book are founded on фарш years’ experiencein tbe erectiss, 
running, maintenance and repair of electrical plant and equipment ranging from a fev 
hundred horse- “power to 10,000 horse-puwer in various parts of the world.” 
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Low Prices. High Quality. 


; E. BROOK LTD., 
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“ANTI-SULPHURIC ENAMEL.’ 

from Acid Fumes. 
“INSULDERM ” Heat Radiating High Insulating Enamel 
for High Temperature Coils, Prevents Sparking at Com- 
mutator Ends. 


i GRIFFITHS BROS. & Co. Londen Ltd., Bermondsey, 5.Е.16. 
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London, N. 
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Weston Electrical Instrument Co., Ltd., - | 
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CEMETERY ROAD, PORTH, GLAM. 


Principal: WILLIAM THOMAS, M.1.M.E., A. of M.E.E. 
Deputy Principal: Dd. I. THOMAS, M.Inst.E., F.R.S.A. 
Tutors: Staff of Highly Qualsfied Instructors in all subjects. 


SCHOOL OF UNEQUALLED REPUTATION. 
No Branches. No Agents. Influential Employers give 
preference to Students coached at this Correspondence School. 


DO YOU WANT TO SUCCEED? 


An efficient Passport to the Best Positions is the possession of the 
Electrical Engineering Diploma issued by this School] (The C.E.S.) 
to all diligent Students. 

Well-paid and Good Positions await every Successful Student. Com- 
mence Now and ensure your Success in Bs Take LESSONS BY 
POST in Electrical Engineering, Mechapics and Matbematics. 


TO ENSURE YOUR SUCCESS AT 


ELECTRICAL EXAMS. 


STUDY IN PRIVATE AT HOME 
WITH THE VERY BEST TUTOR 
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INSTRUCTION | UNTIL SUCCESSFUL 


Select the Tutor that has an unbroken Record of Successes 
At the A. of M.E.E. Exams. 
109 Students passed as Qualified Elestrica] Engineers. 


оңу end Guilds Electrical Engineering, ctc., Exams :— 
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To be successful at your next examination, state your requirements. and 
write to-day fer information, free syllabus, and free handbook of exam, 
questions. 
The SECRETARY (Dept. D), The Cambrian Electrical School. 
Cemetery Road, PORTH. RHONDDA., GLAM. 
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We manufacture Electrical Testing Instruments ofevery 
type. For accuracy and reliability they have set 
a standard throughout the world for all instruments 
of this description. 
WRITE FOR FULL LIST. 
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DO YOU WANT TO SUCCEED? 


An efficient Passport to the Best Positions is the possession of the 
Electrical Pnginesring Diploma issued by this School жи“ e CES) 
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Well-paid and Good Positions await every Successful Student. Cor 
mence Now and ensure your Success in Life. Take LESSONS BY 
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At the A. о? M.E.E. Exams. 
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Low Prices. High Quality. 


E. BROOK LTD., 
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Мерһопеѕ : 1629 and 1630. Empress Works, Huddersfield. - PHASE," HUDDERSFIELD. 
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Contractors to Admiralty & War Office. ASSOCIATED WITH WILKINSON, HEYWOOD & CLARK, m 
General Buildings, Aldwych, London, 2. 
PRESTON, ENGLAND. » 
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Rubber Insulated Cables, Telephone Wires, 
Flexibles, Bell Wires, Instrument and Armature 
Wires, Fuse and Resistance Wires. 


THE LONDON ELECTRIC WIRE CO. 
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15, Cardington Road, Bedford. 


MICA, OCOMMUTATOR SEGMENTS, MICANITE SHEETS, TUBES, 
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Ver Engineers, Sewing Machine, Lock and Scale Makers, and all purposes where 
great STRENGTH, DURABILITY and PERFECT FLEXIBILITY are required. 


FLINT & GARNET PAPER IN ROLLS, 


50 yards long by 18 in., 20 in., 24 in., 30 in., 36 in., 40 in., 42 in., & 48 in., wido. 


WELLINGTON” EMERY WHEELS. 


WELLINGTON EMERY AND BLACK LEAD MILLS, LONDON, S.E. L 
ALL BRITISH MADE. 
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‘“ TERRA - GRIP" THE CONTINUITY 
SYSTEM FOR COMPETITIVE WIRING 


SAVES ОМ INSTALLATION COST; 


ENSURES ADEQUATE PROTECTION FOR 
3 : CIRCUIT CABLES. mS 


THE 
DURABILITY SYSTEM. 


“ TERRA-GRIP'"' forms the latest development in the 
Simplex Conduit Wiring System — a System of 23 vears' 
reputation—and can be used to advantage in all classes 
of general wiring. 


The application of the “ Terra- -Grip " Screw is sectionally 
shown above, being first inserted in the tapped boss on 
the fitting and then screwed home on to the conduit, 
The expansion of the projection of the screw cnsums a 
firm grip and lock, removal of cnamel and effective 
continuity. List No. 917 on request. 
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LONDON: 113-117, Charing Gross LONDON: Baxter & Caunter 
Road, W.0.2. Tottenham Court Read, и 


Also at Glasgow, Manchester, Bristol, ' “Also at Glasgow, Manchester, Вэс 
Liverpool, Leeds, Newcastle, Cardiff, Liverpool, Leeds, Newcastle, Саг®^, 
Swansea, Nottingham, Sheffield, Swansea, Nottingham, 
Birmingham, Ipswich. Birmingham, Ipswitd 
Middlesbrough and Teeside. Middlesbrough and Teeside. ' 
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TELEGRAP H & IN DIARUBBER WORKS, LIMITED maintain the highest quality. ‘and their durability has been proved. 


i SD 
т | 5 DRAPERS GARDENS, | MILLWALL DOCKS, |. PURE TAPE AND STRIP, etc. 
;, (ESTABLISHED 1860.) | LONDON, E. | Telegrams: "Linear. 'ondon." Telephone Ne.: Lendem Wall 401. 


VAY Royal ©“ EDISWAN » [paeem 


Fully Licensed under Patent Nos. 23499/09, 10918/13 and others. 


Rubber Insulated Cables, Telephore Wires, 
Flexibles, Bell Wires, Instrument and Armature 
Wires, Fuse and Resistance Wires. 


LARGE STOCKS. — PROMPT DELIVERIES. 


THE ye ELECTRIC WIRE CO. 
AND SMITHS LTD. or 
Playhouse Yard, Golden Lane E,C.1. 


UNION CABLES 


К PAPER ——————BITUMEN RUBBER AIR-SPACE 
i UNION CABLE Co., Ltd., Dagenham Dock, Essex. Telephone: Rainham 25 (3 lines). Telegrams: “ Cablewell, Dagenham.” 


F. WIGGInS & SONS. 


М С A Telephone: Avenue 2248 
| | FOR INSULATION. 

Largest Stock in the Werld. 
' 102, 103 & 104, Minories, LONDON, E.1t, 


"CONNOLLY'S (BLACKLEY) Ltd, | 
MANCHESTER. 
Insulated Wires and Cables of 
all Descriptions, . 


ii. EL 


96 Pages, Paper Covers, Price 3/6. Post Free $ /8. 


THE ELECTRICITY 
(SUPPLY) ACT, 1919. 


WITH NOTES 


BY 


W. S. KENNEDY, LL.B. 


(of the Inner Temple), Barrister-at-Law, 


Author of ‘‘ General Conditions in Engineering Contracts.” 


ARRANGEMENT OF SECTIONS— 


Electricity Commissioners. 
Re-organisation of Supply of Electricity. 
Generating Stations. | ‘ 

Powers of Joint Electricity Authorities. 
Transitory Provisions. 

Amendments of Electric Lighting Acts. 
F.nancial Provisions. 

General. 

Af pendix I., IL, III. 


Paper Covers, 1s. Post Free, 18. 2d. 


THE COAL CONSUMPTION OF POWER 
PLANTS AND BEP" FOR COAL 


ROBERT Н. PARSONS. 
M.Can.Soc.C.E., Assoc.M.Inst.C.E. 


La 


24 Pages. 5 Diagrams 


The ELECTRIC TRAMCAR HANDBOOR, 


For Motormen, Inspoctors, and Depot Workers. 


By W. A. AGNEW. 


CONTENTS : The Electric Circuit —Eleetric Tramways—Electric 
Tramcars—Controllers—Brakes—On the Road—Faults and 


Breakiowns— index. 
What the Press says : 

“ There is no doubt that a careful study of it, by such tramway employees, would 
result in a considerable saving in current and repairs and maintenance accounts 
of most tramways undertakings. . . . The Handbeok seems very reliable and 
generally free from printers’ errors." —Electrician. 

“ Can certainly advise all traction employees who are desirous of keeping them- 
selves well informed witb regard to all improvements ‘о traction plant to purchase 
a оору о! the book forthwith.’’—Electricity. 

" One ean express nothing but unqualified praise for the simple way In which 
the author has treated what is, after all, a somewhat complicated subject. . . . The 
Handbook is in many ways an excellent production, and one tbat should be on the 
booleghelf of every motorman in tbe kingdom."— Electrical Industries. 

'" Provides a clear and practical exposition, in simple language, of the mechanism 
of the tramcer, from the standpoint of the man who has to drive it."—Railway 


Limp Cloth, cut flush, round corners, red edges, 
demy 12mo, suitable for pocket (size 7 by 4l), 
I32 pages. 86 Illustrations. 

Ег GHTH EDITION. Price 38. 6d. net. Post Free 3$. 8d. 


Price 2/-. Post Free 2/2. | 
THE "ELECTRICAL REVIEW” 


LIST OF 


ELECTRICITY UNDERTAKINGS 


Or 

The United Kingdom, British Dominions and Foreign Countries. 

Giving :—SuPPLY AUTHORITY, CHIEF ENGINEER, NATURE AND 
PRESSURE OF SUPPLY AND PLANT CAPACITY. 


- —————— ie _ — - = 


CITY. MAY 26,192 


LATEST ENLARGED EDITION 


267 pages. 100 illustrations. 


THE PRACTICE OF 


ELECTRICAL WIRING 


DONALD SMEATON MUNRO, 
M.I.E.E., M.Assoc.MiNINGE.E. 


RITTEN BY AN EXPERT, THIS WELL-KNOWN 

HANDBOOK, WHICH HAS JUST BEEN REVISED, 

IS OF THE GREATEST POSSIBLE VALUE TO CONTRAC 

TORS, ENGINEERS, ARCHITECTS, WIREMEN AND ALL 
CONNECTED WITH ELECTRICAL WIRING. 


B/- NET, OR BY POST 5/5 


Cloth, 41" x 73”, 130 Pages, 72 Illustrations. 
6/6 net ; post free 6/9, 


А PRACTICAL TREATISE 


THREE-PHASE INDUCTION MOTORS 


LEONARD ERNEST WOOD, 


Associate Member of the Institution of Electrical Engineers, London; 
Late Electrical Engineer of Montreal Cottons Ltd., Canais, 
Director of Airedale Manufacturing Co., Ltd., Bradford, 


AUTHOR'S PREFACE. 


* The primary object of this book is to provide a ‘ practical aid’ to those we 
have under their care the running, maintenance and repair of three-phase inductxe 
motors, and have not either the training or experience necessary to deal with the 
many practical problems that arise from time to time.” . 

““ Among the ever-increasing number in this class are many to whom this work 
should appeal. It deals with tbe two classes of motors most widely used, (4, 
‘squirrel caze ' and ‘slip ring ' machines. The construction of these machines н 
dealt with in detail, as is their starting apparatus, faults, &c., emphasising tbe 600 
points they should embody and the weak ones to be avoided.” 

“ Whilst it is impossible to quote a remedy for every evil, because circumstances 
ditfer so widely, yet the suggestions contained herein may prove helpful if only from 
the knowledge that such exist. It is the practioe in most plants using a number of 
motors to carry out their own repairs, because they can be done so much cheaper and 
tetter, quality being the first essential.” 

“ Mathematics and useless theory are excluded, for the simple reason that for the 
class to whom this work appeals none are necessary. So long as the practical mao 
understands the rudiments of the principles on which motors operate, that is ali be 
needs.” 

'' The photos and diagrams contained herein were taken and drawn by the author 
expressly for this work, and taken from ordinary routine work of a large plant. 

“ No one manufacturer's motors or apparatus are specifically referred to” 

“ The contents of this book are founded on twenty years’ experience in the erect, 
running, maintenance and repair of clectrical plant and equipment ranging from a few 
hundred horse-power to 10,000 horse-power in various parts of the world. 


The “Electrical Review's " Suggestion 


' Fór dealing with 
APPARENT DEATH trom ELECTRIC SHOCK 
ILLUSTRATED. 


Some thousands of the ELECTRICAL REVIEW'S "hi 
gestions'' are in use in Electricity Works, alse in Man 
and Works where Electricity is employed. Largely абери 7 
Mining Installation Contractors. Weil spoken of by emis! 
Central Station Autborities. 
Chromo , 20-ln. -in. 6d. Я , 74. 
Mounted on Cardboard, «мей with үрөп, Verna Eyeletted and Cos it 
Mounted od Linen, with кшз уша dae | hanging on well ss. eaeh, post i=, 
29. 3 


THE ELECTRICAL REVIEW, 


LIMITED, 


_ 4, LUDGATE HILL, LONDON, E.C.4. 


Elige 


£ 
Ё 
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“BROOK” MOTOR 


Single, Two and Three Phase. 


Low Prices. High Quality. 


E. BROOK LTD., 


Wires: 
lephones : 1629 and -1630. Empress Works, Huddersfield. « prase,” HUDDERSFIELD. 


 *ANTI-SULPHURIC ENAMEL.” — For Protection 


from Acid Fumes. 


REC? LUNDBERGS 


* INSULDERM ” Heat Radiating High Insulating Enamel | F KTRI K Accessories 
for High Temperature Coils, Prevents Sparking at Com- ARE STILL 
mutator Ends. m e 


мое. GRIFFITHS BROS. & Co. London Ltd., Bermondsey, S.E. 16. TRADE MARK ZZ». 


Rubber Insulated Cables, Telephone Wires, 
Flexibles, Bell Wires, Instrument and Armature 


HE LONDON ELECTRIC WIRE CO. 
AND SMITHS LTD. Wires, Fuse and Resistance Wires. 
Playhouse Yard, Golden Lane, E.C.1. LARGE STOCKS. — PROMPT DELIVERIES. 


WE STO N 


Electrical Instruments. 


Weston Electrical Instrument Co., Ltd., 
Audrey House, Ely Place, Holborn, LONDON, E.C.1. 


eat E LEY V.LR. Wires & Cables 
bu nmm 


Each individuel coil is packed in a fibre-board Carton sealed 
with a label plainly showing the contents. 


"d | Sizes 1/.044" (.0015 sq. i».) and 3/.029" (.002 sq. in.) are at 
P as present being pa.ked by the new method, and it will be 
| 3 ext:nded to other sizes as soon és pos:ible. 
ig This method of packing prevents hessian litter on your 
Nc premises, saves time in unwrapping, provides a means o' 
d keeping unused parts of coils clean and, enab'es stock to be 
> Ел. seen at a glance. 


uu W. T. Henley’s Telegraph Works Co., Ltd.. Blomfield Street, E.C.2. 


si ELECTRICITY. 


THE CAMBRIAN ELECTRICAL SCHOOL, 


CEMETERY ROAD, PORTH, GLAM. 


Principal: WILLIAM THOMAS, M.1.M.E., A. of M.E.E. 
Deputy Principal: Dd. I. THOMAS, M.Inst.E., F.R.S.A. 
Tutors: Staff of Highly Qualsfied Instructors in all subjects. 

SCHOOL OF UNEQUALLED REPUTATION. 
No Branches. No Agents. Influential Employers give 
preference to Students coached at this Correspondence School. 


DO YOU WANT TO SUCCEED? 


An efficient Passport to the Best Positions is the possession of the 
Electrical Engineering Diploma issued by this School (The C.E.S.) 
to all diligent Students. 

Well-paid and Good Positions await every Successful Student. Com- 
mence Now and ensure your Success in Life. Take LESSONS BY 
POST in Electrical Engineering, Mechanics and Mathematics. 


TO ENSURE YOUR SUCCESS AT 


ELECTRICAL EXAMS. 


STUDY IN PRIVATE AT HOME 
WITH THE VERY BEST TUTOR 


INSTRUCTION UNTIL SUCCESSFUL 


Select the Tutor that has an unbroken Record of Successes 
At the A. of M.E.E. Exams. 


109 Students passed as Qualified Electrical Engineers. 


rir! and Guilds Electrical Engineering, ctc., Exams :— 

1916 exams. 124 students sat, 1 12 passed—i. e., 9O per cent. 
1917 LAT 85 , 61 LAJ 72 ' 
1918 „ ' 72 ” вві ,, 

1 919 LE 146 '., 1 26 , 87 LAJ 
1920 T 207 Т 189 » 91i ” 
1921 (E) 287 ” 265 ” 92 ” 

To be successful at your next examination, state your requirements. and 
write to-day for information, free syllabus, and free handbook of exam, 
questions. 


The SECRETARY (Dept. D), The Cambrian Electrical Sehen, 
Cemetery Road, PORTH, RHONDDA, GLAM 


NOTICE THE REAMER ON JAWS DU" 


Patent applied for and design registered. 
C. 200R. 


6 in. size only, 
something new ү 
in Pliers, that 
is a reamer] 
i | for removing $2 
all sizes, 4 in, burrs inside 
to 7 in. rising Of conduit 
tubing 
without 

the use of 

extra tools 


Back view of our 
World-known and 
famous ' HEART 
BRAND” Cutting 
or Bell Pliers in 


HEART 


by 4 in., and 
8 1п., Оп. and 


10 in. sizes. 


BRAND 


WYNN, TIMMINS, & CO., LTD. 


CENTURY WORKS, COMMERCIAL STREET, BIRMINGHAM. 


GENUINE 


~VULMOS “0 


MOSSES & MITCHELL Tae LANE 


»LTD.1 ONDON.E.C. 


F. WIGGINS & SONS. 


IVI : G A Telephone: Avenue 2248 


FOR INSULATION. 


Largest Stock in the World. 


| INTERNATIONAL 
FOUNDRY TRADES 
: EXHIBITION 


EXHIBIT 
YOUR 
PRODUCTS 


THE 
FOUNDRY 
CENTRE 
ENGLAND. 


EVERY FOUNDRYMAN WILL ATTEND?! 
BOOK YOUR SPACE NOY 


=» 


Full particulars and Invitation Tickets from 


BIRMINGHAM CHAMBER OF COMME 


(Incorporated), 
95, New Street, Birmingham. - 


The Exhibition synchronizes with 
FOUNDRYMEN'S CONFERENCE Ee 


—- 1] 


CASING AND CAPPING. 


Bingley Hall Birmingham 


JUNE 157-247 


OPEN DAILY, 10 a.m., to 9 p.m. 


4 


BLOCKS, CLEATS, — 
BOARDS FOR SWITCHES 


in stock and made to any design. 


ACCC a үү зо: 
na to ке 


F. & G. HARRIS, Ltd, 


Timber Merchants and Moulding Мал н 
SAWING, PLANING, MOULDING & GENERAL WOODWORKING MILIS 


58g, WILSON ST., FINSBURY, LONDON, E.C. 


Telephone No.: 1168 London Wall. ~ Please write for Illustrated Price List 


CONNOLLY'S (BLACKLEY) Ltd, 
MANCHESTER. 


Insulated Wires and Cables of 
all Descriptions, 


FOR ARC LAMPS THEATRE 


nee E 


Works: Commercial Court. 


Tele. Address: “FARINA, DUNDEE.” 


Importer and Manufacturer of 


MICA FOR ALL PURPOSES. 


Ф Regular Shipments of Ruby, Clear, and Spotted Mica гит 
at our Stores at Dundee. Large Stocks always on heat 


Telenhene Ne.: 88 


wA PRACTICAL TRADE JOURNALe 


——— : === = в | — P SERIE 
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“ 


^E Uu meu menie us 


yiusututin riu tU Hu NIHU INUR UNCIUU UGOUNINNE UNE HELULUUULUOD PECU нит омоти намии ITEVIPTEEEEETETUC PELIS PLLO LLL UP ULOCFLCUUL OU COE D] CUL UE V, 


RM i You can identify, by the registered name '' Megger,” the Electrical Testing 


Кеи TY. We - Instruments that. have set and maintai 
Eum n | aintained a standard of excellence that has 
“Ж | NaS , never been surpassed. Write for the full “ Megger" list to the sole makers, 
E£VERSHED & VIGNOLES, Ltd, © 
" Acton, Lane Works, Chiswick, W.4. 
' = e Telephone : Chiswick 1370(Two lines). Telegrams: Dorothea. Chisk London. 
Er REDUCED PRICES. 
ments every 
Jormight 


WISH UPLUIUUULULULU M LILULIRUULULUUELUEULULUURAE HAO LETH FE HL (PP LULA DOA LU E LUL LL HLUU LL CUELLO LI LLL иий ннн edente A 


COU ETE EFEETTTETTTT TTE TTTLE TUTTI TTE CIT? 


` Anti-Sulphuric Enamel’ _ AROR * INSULDERM” 


SHOULD EE USED- IN ALL : HEAT RADIATING, HIGH INSULATING 
ACCUMULATOR ROOMS ENAMEL 


For Protection. Com Acil Fumes Е Е Т. Е Є T R I C F I R E S А for high temperature coils. 


ЧИЕТ TA 
bui Prevents sparking at commutator ends. 
GR IFFIT MS BROS. & (HIR LONDON, LTD... -< During last five years every year's sales ч 
“ck S ROAD. BERMONDSEY. SE. = E ee ror Домие previos year GRIFFITHS BROS. & Co., London, Ltd. 
V , i J à * -- ау Je over domwoie previous year, . 
mcrito Mack's Road Bermondsey, SE. 16. 


ARORA CO. Works : Loughborough. 


SAXONIA ELECTRICAL WIRE Co., Ltd., Roan Works, Greenwich, S.E.10 


lexible Cables & Cords Motor Car Armoured Cables. Aerials for Wireless. ТР? 


Royal “EDISWAN” Lamps. 


Fully Licensed under Patent Nos. 23499/09, 10918/13 and others. 


HOOPER’S "rure etuer cene 


TELEGRAPH & IN DIARUBBER WORKS, LIMITED maintain the highest quality, and their durability has been proved. 


5. DRAPERS GARDENS, | MILLWALL DOCKS, PURE TAPE AND STRIP, etc. 
(ESTABLISHED 1860.) | LONDON, Е. Telegrams: "Linear. 'ondon." Telephono No.: London Wall «01, 


Rubber Insulated Cables, Telephone Wires, 
Flexibles, Bell Wires, Instrument and Armature 
Wires, Fuse and Resistance Wires. 


LARGE STOCKS. — PROMPT DELIVERIES. 


НЕ LONDON ELECTRIC WIRE СО. 
AND SMITHS LTD. 
Playhouse Yard, Golden Lane, E.C.I. 


_ Electric Control Gear for Industrial Installations. 


Ellison Circuit Breakers, Starters, Controllers and Switch Gear are the Standard for 
Simplicity and Correct Design, 


The Ellison Catalogue is full of useful information—write for it. 


GEORGE ELLISON, PERRY BARR, BIRMINGHAM. 


ii. E | ELECTRICITY. 


ARE YOU QUALIFIED big 
FOR THE JOB YOU SEEK 2,725; 


WHY NOT а 


Your word to an employer is not proof that you are efficient, 
but a College Qualifying Diploma or Certificate, signed by 
the Professional Staff, is a proof Pot efficiency— and a valuable asset 
in seeking a remunerative position. 


WE TEACH BY POST. 


We тс speciales i in all Exams. connected with these subjects :— 


Architectu ural Drawing EI ty Architecture 
Sanani Conmtruchen E ng Pattern Making 
Works Duties гөшү ork Salesmanship 
д intet Internal Comb. Engines ie 
пе Engineering 
чы Making T Mathematics Strectural Engineeri 
| Matriculation Surveying and Levelling 
one Engineering Metallurgy Td у & Telephony 
Gonerete and Steel Mining Wireless Telegraphy 
р Mine Surveying. | al Course for 
r Engineering Ар 
CHALLENGE l We are prepared to produce on demana 6,000 unsolicited 
testimonials from successful student- or pay £100 to any 


Having helped 6,000 to prosperity surely we can 
write naming 


charity you appoint. 
help YOU. Ir you are interested in any of these subject 
the subjecte and we 
will «send you our 
FREE BOOKLET, . 
Please state your age. & 

DVICE FREE. 
Parents should seek 
our ‘advice for their 
sons Courses 
speelally combined 
to meet all require- 
ments. 


Ae 
13 de 2 5 ra 


| nof 


x : "a 
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te # = 
н ua” шз wet 
r9 
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JOHN Е. RAWORTH & MOSS, 


75, Victoria Street 


WESTMINSTER, S.W.1 Chartered Patents Agente. 


A FIA E A 

| GuNMETAL_ BRASS Frc 
ША " п NE нын — 
и еә EH RN ү ә 
PAONE. PURLEY. ов. 


PROMPT DrilIvERY 


STOCK 


Electric Heating Croydon 


WIGGINS & SONS. 


Telephone: Avenue 2248 


FOR INSULATION. 


Largest Stock in the World. 


102, 103 А 104, Minories, LONDON, Ел. 


uimos:" 


CENUINE 


Mir: е0 


Pis | FIBRE _ 
MOSSES & MITCHELL i, i Lente A 


NOTICE THE REAMER ON 


Patent applied for and design registered. | 


Back view of our C. 200R. 

World-known and 6 in. size only, 

famous * HEART something new 
in Pliers, that 


BRAND” Cutting 
or Bell Pliers in 


is a reamer 
for removing 


all sizes, 4 in. burrs inside 
to 7 in. rising E conduit 
by tin, and Without 


8in., 9in. and 
10 in. sizes. . 


the use of 
extra tools 


WYNN, TIMMINS, & CO.,LTD. 


CENTURY WORKS, OOMMEROIAL STREET, BIRMINGHAM. 


| CASING AND CAPPING 


BLOCKS, CLEATS, 
BOARDS FOR SWITCHES 


in stock and made to any diga. 


See Yr 
d BATTERY BOXES 


J. F. & G. HARRIS, Lid, | 
Timber Merchants and Moulding Manufacturen, ` 


SAWING, PLANING, MOULDING & GENERAL WOODWORKING MILS 
58g, WILSON ST., FINSBURY, LONDON, ЕС. - 


Telephone No.: 1168 London Wail. Please write Tor Illustrated Price List. 


THE CAMBRIAN ELECTRICAL SCHOOL, | . 


~ CEMETERY ROAD, PORTH, GLAM. 


Principali WILLIAM THOMAS, M. М. E., A. of M.E.E. 

Deputy uty Principals Dd. I. THOMAS, M.Inst.E., F.RS.A. 
: Staff of Highly Qualsfted Instructors in all eubjects, 

SCHOOL. „ЭЕ ANEOUATLED REPUTATION. 

mts. Influential Employers give 

го Вга to NO coached at this Correspondence School 


DO YOU WANT TO SUCCEED? 


An efficient Passport to the Best Positions is the possession of tbe 
Electrical Engineering Diploma issued by this School (Ibe C.ES.) 


to all ent Students. 
. Well-paid and Good Positions await every Successful Student. Com- 
ife. Take LESSONS BY 


mence Now and ensure your Success in 
POST in Eloctrical Engineering, Mechanics and Mathematics. 


TO ENSURE YOUR SUCCESS AT 


ELECTRICAL EXAMS. 


STUDY IN PRIVATE AT HOME 
WITH THE VERY BEST TUTOR 


INSTRUCTION UNTIL SUCCESSFUL 


Select the Tptor that has an unbroken Record of Successes 
At the A. of M.E.E. Exams. 


109 Students passed as Qualified Electrical Engine. 


Ону and unie Шой Engineering, etc. Exams `— 

1916 exams. 124 students sat, 112 passed—Le, 90 per cat 
1917 oe 85 99 61 os 

1918 99 83 »? 72 ” LE н & 
1919 oe 146 [2] 1 26 99 87 " 

1 920 n 207 Т] 1 89 Т) 91i » 

1921 „ 287 De 265 92 . 


To be successful at your next examination, state your requirements. 2x 
wie to-day for information, free syllabus, and free handbook of exis 
questions. 
The SECRETARY (Dept. D), Tho Cambrian Electrical Scheel, 
Cometery Road, PORTH, RHONDDA, GLAM. 


MANCHESTER. 
Insulated Wires and Cables of 
all Descriptions, 


н | 
CONNOLLY'S (BLACKLEY) Lid, 
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“BROOK” MOTOR 3 


Single, Two and Three Phase. 


Low Prices. High Quality. 


E. BROOK LTD., 


| d Wires: 
Telephones : 1629 and 1630. Empress Works, Huddersfield. “ PHASE,” HUDDERSFIELD. 


ч ANTI-SULPHURIC ENAMEL.” —Fer Protection from Acid Fumes 
L “ INSU LDERM” Heat Radiating High Insulating Enamel for High Temperature Coils, Prevents Sparking at Commutator Ende, 
2vz,, GRIFFITHS BROS. & CO. (London), Ltd., Bermondsey, S.E.16. 


RECo _LUNDBERGS' 


ectric | Т in conditions 
EKTRIK == | Уа 


Accessories 
2 TRADE MARK 75 ac, K. 


ARE STILL THE 


There is onecondition which 
is worth trying—the better 
condition of your electrical plant 
when you insulate with 


ES con VARNISHES | 
ND COMPOUNDS 


AND ALL which protect against heat, oil, 
dirt, moisture and grease and 
improve the running of your 


2 — ELECTRICAL INSULATING MATERIALS. 
| се entire plant. 
: ATTWATER & SONS. PINCHIN.JOHNSON&CO.,.LTD.. 


5 Contractors to Admiralty & War Office. ASSOCIATED WITH WILKINSON, HEYWOOD & CLARK, LTD, 


= A— ge ——— — ee ee а — M —— ———— 


Я PRESTON, ENGLAND. General Buildings, Aldwych, London, W.C. 2. 


^ THE LONDON ELECTRIC WIRE GO. 
; AND SMITHS LTD. 


: Playhouse Yard, Golden Lane, Е.С.1. 


tromweys, etc — delioite proof of their 
practical «йму 


Rubber Insulated Cables, Telephone Wires, 
Flexibles, Bell Wires, Instrument and Armature 
Dudas Fuse and Resistance Wires. 


LARGE STOCKS. — PROMPT DELIVERIES. 
PORTABLE 


VOLT- AMMETER TESTING SETS. 


tm As 


? Nox ed P T Vel ability «на robust | 


. construction, these instruments have | $ 
| long occupied the foremost position at MOVING IRON Ыз 


} 

. home and abroad. The key ote of the 

. design is Simplicity and Safety and | fee MAC 
006 are eT їп raua, к МА . 


^ Volt vot A MA 17 


117, Victoria ES  Goliindale 


Е ELECTRICITY. 


Mining 


ontras 


ik 


lll iil 


II 


JT) 


NM. i 


UP-TO-DATE SIMPLEX PRICE 
LIST No.909 NOW REAL 
COPIES POST FREE 


E | 
ПЁ ку: . T au & We ie 


Mul oi Uf lI KUM 


Our lower illustration shows'a' J. & P. 3-core rr,ooo-v Cable being 
erected in the Thames Tunnel in connection with the East London 
Railway Electrification, and æ 


The one at top a J. &. P. Wiring System Twin- Lighting Wire 


being fixed by a local contractor in connection with the electrifi- 
cation of Mrs. Smith's Drawing-room., 


Two widely different installations, yet having one fe ature in 
common, in addition to that of both being surface fixing jobs 


The East London Railway w ill never have any troub e with 
their high tensicn feeder— it is a J. & v Cable. 


Mrs. Smith will Ms tava any trculle with her wi in&—it 


has been done with J. >, Cable. 
Sectional Cable Catalogues and Booklets describing the J. & Г. 


Wiring System—"' the sytem that's so simple’’—will be gladly 
sent to any contractor on request. 


JOHNSON & PHILLIPS LT 


Cable Makers and Electrical Engineers since '75 


Charlton, London, S.E.7. 


City Office and Stores : 12, Union Court, O'd Broad St,, E.C.2 


J i SS i RT 


You will have been mys ifie1 by the appearance of the above 
illustration in last week's Electricity" uith totally inappro- 
priate letterpre ss— We are not injallible - an error cxp'ains 


that slip. 


APPLICATION, ib. 


HIS latest edition of S 24 
сотр Леге Simplex сг ` talog 

all previous! issues of ondu | 
duit д 

fittings lists, the prices < 10W 
into operation on Ist June. 


qT" ч! 


Section Т comprises Sim 

conduit fittings and the prid 
but this issue has” en е nlarge 
many new items. A nongst t 
Simplex Universal Con 
"Diaduct" Ironclad Cut 
Girder-clips, Water-tight Plugs 
Water-tight Switches, he: patte 
Switch Boxes and | I rge Jun: 
suitable for Main Connec ctions, ! 

entire range of E. 
also listed in deta 


GARRISON LAN 
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The name that identifies the most Reliable 
Measuring Instruments is the name MEGGER. 

E It is the registered Trade Mark xem. to 
ocn: "Measuring Instruments -madé: only 


EVERSHED & VIGNOLES, Ltd., 


"Acton Lane Works, ‘Chigwick, Ww. 4. 


Telephone » Chiswick 1370 (Two lines) t 
Telegrams: Dorothea, Chisk, Loftion `i 


" REDUCED PRICES. 


ANTI-SULPHURIC ENAM EL 9 For Protection from ‘Acid Fumes, + 
ne LDERM" Heat Radiating High Insulating Enamel for High оправе Coils, Preverité Sparking at бао: Kada, 
- otk. GRIFFITHS BROS: & CO. (London), Ltd., Bermondsey, S.E.16. I 


IAXONIA ELECTRICAL WIRE Co., Ltd., Roan Works, Greenwich, SE) 


еіерһойе: 463 
xible Cables & Cords. "qr Sar Armoured Cables. Aerials for Wireless. Tele Атон 


y READ 


"T HOOPER'S "^ ieee t 


л i “\TELEG RAPH & INDIARUBBER WORKS, LIMITED: maintain the highest quality, and. their durability has been proved. 


ro s АЙН Бы RO 2 | MILLWALL DOCKS, PURE TAPE AND STRIP, etc. : i 
к= s Жы ыы 1860.) | LONDON, E. | { Telegrams: “' Linear, ' ondon.”’ Telephone No, ; „London Wall 401. ' 
єє 99: 
Z5 Royal “EDISWAN” Lamps. | ЖЕУ 
" ШЕ | Fully Licensed under Patent Nos. 23499/09, 10918/13 and others. Sa ELECTRIC | ^ 


Silk, Cotton and Enamel Insulated Instrument 
and Armature Wires, also Resistance Wires. 


a LONDON ELEGTRIG WIRE CO. 
—— ^ AND SMITHS LTD. 


layhouse Yard, Golden Lane, Е.С.1. 


JUNION CABLES 


PAPER BITUMEN RUBBER AIR-SPACE 
‚ UNION CABLE Co., Ltd., Dagenham Dock, Essex. Telephone Rainham 25 (3 lines). ШМ, ' Cablewell, Dagenham.” 


LARGE STOCKS. — PROMPT DELIVERIES. 


F. WIGGINS & SONS. 


| M | С A Telephone: Aven A Sous 2248 


FOR INSULATION. 


Largest Stock in the World, 


n омно (BLACKLEY): Ltd. 
MANCHESTER. $ 
128 -Insulated Wires and Cables. of 
wy ul a a м 


o 99595900905020000689 *909«09000090905500000000000000000200000095900000009000 004. 
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Each time it appears there will 
be a change in one or more of 
the books which are advertised. 


The Handy 
Electrical Dictionary 


By W. L. WEBER, M.E. 


Is a work which should have a place i in 
the vest pocket of every electrician in 
the U.K. and Colonies who wants to 
get on, It tells you just what over 
4,800 distiact words, terms and phrases 
really mean, and does it clearly. Nicely 
bound, size 54 by 2% іп. - 


Price : Cloth 1e. 8d., and 
Leatherette 20. Sd, post 
free. 


insulation and Plastics. 


TABLE OF CONTENTS, 
Intrcduction. What is Moulded 
Insulation. Moulded Insulation 
Ten Years Ago. Classification of 
Moulded Insulation Used to-day. 


Raw лил, etc. Phenol, 
Formaldeb Condensation. 
Hot Mou са ' Organic Materials 


pas *A"''). Cold Moulded 
ganic Material (Class “В "") 
Cold Moulded Inorganic Materi 
(Class “ С’). Ceramics. Por- 
(Class “ р”). 
Compounds (Class "E") Or- 
апіс Plastics (Class “ Е”), 
ynthetic Resinous Materials 
(Class * С”). Fibre Sheet Ma- 
terials (Class " H"). Moulded 
Mica (Class "I"). Properties. 
Moulds and Dies. Illustrations 
of Moulded Pieces. Laboratory 
Tests. Dielectric Strength Tests. 
Insulation Resistance Tests. Ten- 
sile Strength Tests. Arc Tests. 


Cloth 8vo. 207 pp. 36 
lilustrations. Price: 
10s. 6d., post free. | 


JEKTRIK, 


Lighting Connections 


Ву GUS. С. LUNDBERG, M.LE.E., 
the late W.PERREN MAYODCK M LEE. 


A Росши Beek for Enginsers, Goetineters, Рем» 
mon, Agprentices, Wiremen, Teachers & Students 
The Switch oe dealt with in- 
clude Ordinary, Two-way, Two-way 


Intermediate, Variable Multipoint, Re- 

strictive, Dimming, Master, Battery 

Charging, Automobile, and Indica- 
Controls. 


ting 


(Pilot) 


tens end Diagrams 


industry has needed 

just the information . | 

contained ín its pages." 
—'TBHOMAS A. EDISON, 


CONTENTS. 

It tells vou all about every 
leading make of storage bat- 
tery «f both the lead and 
Edieon types. How toineteM - 
them, care for them. charge 
апа discharge them..and how 
them: the best service out of 


Charging overnight, boost- 
ing.electrolyte inspection, ete. 


Charging apparatus, recti. - 
flers and rotary converters, 


Wheels, tyres, rims, Ше. 
construction and care. 4. 


The ehassis and transmis, 
sion gears and their care. 


All the leading types ef 
electric vehicles. 


The Best Book on the 
Electric Vehicle. 


388 Pages, 216 Illustra. ~~ 
tions, Leatherette Cover. 
Pocket Sizè, 108. Ôd. post:; 


= €: uem 
2 
free. X І 
э е · Т ч 


And always send us your orders for Technical Books. We 


have had Thirty Years’ experience. 


S. RENTELL & CO., LTD., 36, Min Lane, LONDON, W. 


Ask for. Catalogues. 


Telephone—GÉRRARD 2460. 


К Т Н ДЕА rage КЕРЕ 9699908000069 


ws 


80th Thenesand , 156 pages, with 261 Master 
Limp Cloth, S 
63 « 4 in. Price | le. 2d., poet free.. 
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BROOK” MOTOR eK 


Single, Two and Three Phase.’ 


Low Prices. High айы | 


E. BROOK LTD., 


Wires : 


: 1629 and 1630. Empress Works, Huddersfield. «puse, nubpEnsriELD. 


"ANTI-SULPHURIC ENAMEL.” 
-~ from Acid Fumes. 


— For Protection 


*INSULDERM " Heat Radiating High Insulating Enamel Accessories 
for High Temperature Coils, Prevents Sparking at Com- ARE STILL 


mutator Ends. 


: | sis, GRIFFITHS BROS. & Co. London Ltd., иын S.E. 16. 


it WHE LONDON ELECTRIC WIRE G0. 
AND SMITHS LTD. 


me Yard, Golden Lane, E.C.I. 


WE STO ant 


Electrical Instruments. 


feston Electrical Instrument Co., Ltd., 
Audrey House, Ely Place, Holborn, LONDON, E.C.1. 


- Aerial Cables 


‘Overhead. Copper Conductors— 
solid or. strand—braided or plain. 


|. We are : equipped: to give keen prices $ 
tand prompt delivery: 7 


77 to 489, 
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Rubber Insulated Cables, Telephone Wires, 
Flexibles, Bell Wires, Instrument and Armature 
Wires, Fuse and Resistance Wires. 


LARGE STOCKS. — PROMPT DELIVERIES. 


т: 


Test us ЖЕ your next enquiry — small 
or large. | 


. "Henley's Telegraph Works Co., Ltd., Blomfield Street, E..C.2. 


Makers ‘of Electric Cables since thé beginning of Electrical Transmission. 


A ELECTRICITY. 


THE CAMBRIAN ELECTRICAL SCHOOL, 


CEMETERY ROAD, PORTH, GLAM. 


Principal: WILLIAM THOMAS, M.L м. E., A. of M.E.E. 
Deputy Principal: Dd. I. THOMAS, M.Inst.E., F.R.S. A. 
Tutors: Staff of Highly Qualified Instructors in all subjects. 

SCHOOL OF UNEQUALLED REPUTATION. 


No Branches. No Agents. Influential Employers give 
preference to Students coached at this Correspondence School. 


DO YOU WANT TO SUCCEED? 


An efficient Passport to the Best Positions is the possession of the 
Electrical Engineering Diploma issued by this School (The C.E.S.) 
to all diligent Students. 

Well-paid and Good Positions await every Successful Student. Com- 
mence Now and ensure your Success in Life. Take LESSONS BY 
POST in Electrical Engineering, Mechanics and Mathematics. 


TO ENSURE YOUR SUCCESS AT 


ELECTRICAL EXAMS. 


STUDY IN PRIVATE AT HOME 
WITH THE VERY BEST TUTOR 


INSTRUCTION UNTIL SUCCESSFUL 


Select the Tutor that has an unbroken Record of Successes 
At the A. of M.E.E. Exams. 


109 Students passed as Qualified Electrical Engineers. 
and Guilds Electrical Engineering, etc., Exams :— 


"in exams, 124 students sat, 112 passed—i. e., ЭО per cent. 
1917 ,, 85 Т 61 „ 72 " 
191 5 LAJ 83 ” 72 ” зві LAJ 
1919 ,, 146 " 126 " 87 " 
1920 м 207 ЦА 189 » DEN os 
1921 LT] 287 n” 265 ” 92 ІД) 


To be successful at your next examination, state your requirements. and 
write to-day for information, free syllabus, and free handbook of exam, 
questions. 
The SECRETARY (Dept. D), The Cambrian гены бано, 
Cemetery Road, PORTH, RHONDDA, GLAM 


NOTICE THE REAMER ON JAWS DIN" 


Patent applied for and design registered. 


С. 200R. 


6 in. size only, 
something new ү 
in Pliers, that 
is a reamer 
for removing 


Back view of our 
World-known and 
famous '* HEART 
BRAND” Cutting 
or Bell Pliers in 


10 in. sizes. 


Q 


BRAND 


all sizes, 4 in, _ burrs inside 
/ t in. rising Of conduit 
HEART Ord TRE. Tult 
by in, and : 
LA yee without 


extra tools 


WYNN, TIMMINS, & CO., LTD. 


CENTURY WORKS, COMMERCIAL STREET, BIRMINGHAM, 


.VUIMOS 


MOSSES & MITCHELL, 


Works: Commercial Court. 


F. WIGGINS & SONS. 


Telephone: Avenue 2248 


М i C A FOR INSULATION. 


Largest Stock in the World, 
102, 1093 & 104, Minories, LONDON, L1, - 


d & S. BAXTER & Co., LTD, 


fhoes : 81, Murraygate, DUNDEE. 


CENUINE 


Jot CANIZEj) 


e FIBRE © 


a LANE 
LTD. ONDON.E.C. 


MIC 


Tele. айд “ FARINA. DUNDEE.”’ 


A MOST USEFUL 
for Installation 
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CASING AND. "CA PPIN 
BLOCKS, EAS vo 


| oe | $ o Baek SAA | SA: Made to % am - | 
J.F. & G. HARRIS, ‘Ltd, 
Timber Merchants and Moulding Мала ctu 
SAWING, PLANING, MOULDING & GENERAL WOODWORKING NI 


58g, WILSON ST., FINSBURY, LONDON, £ 


Telephone No.: 1168 London Wall. = Реми for Illustrated F 


CONNOLLY’S (BLACKLEY) 1 
MANCHESTER. 


Insulated Wires and Cables 3 
all Descriptions, — 


WINCHES 


ARC LAMPS TH 


' Importer and 


Manufactuxez ai 
MICA FOR ALL барона 


: Regular Shipments of Ruby,, Clear, and 8 Mia эйе 
ө. at our Stores at, Dundes. ' Kost: тун рало on tas 


Telephone No.: 88. | E 
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— 
gem Standard. fon Electrical Testing Instruments {с> 


We manufacture Electrical Testing йла of every 
4 c" = type. For accuracy and” reliability’ they have set 
(М > a” EN >, a standard throughout the world’ for all instruments 
NM 7 22 of this description, 
WRITE FOR FULL LIST. 


EVERSHED & VIGNOLES, Lt. 


Acton Lane Work, Chiswick, "ww. 4 


Telephone - ~- 4 (Chiswick 1370 (T wo lines). 
Telegrams  - ы Dorothea, Chisk, London. 


REDUCED ,ERICES, 


ШИНИ 


Anti- Sulphuric Enamel * INSULDERM” 


HEAT RADIATING, HIGH INSULATING 
ENAMEL 
for high temperature coils. 
Prevents sparking at commutator ends. 


GRIFFITHS BROS. & Co., London, Ltd. 
Mack's Road. Bermondsey, S.E. 16. 


ACC омо L ATOR ROOMS 


EE ELECTRIC FIRES. 


К! FFITHS BROS. 8, со. LONDON, LTO. = During last five years every yyearssales 
("UK 5 ROAD. BE R MONDSEY. а Е. һауе Boon over double previous year. 
ЛИШИ 


ARORA CO. Works: Loughborough, 


AXONIA ELECTRICAL WIRE Co., Ltd., Roan Works, Greenwich, 9,Е.10 


exible Cables & Cords Motor Car Armoured Cables. Aerials for Wireless. Tele ENWICH 
=... pL  —шшОШШ-5===-=_—- 


Royal “EDISWAN” Lamps. 


ya Licensed under Patent Nos. 23499/09, 10918/13 and others. 
Hooper’s Vulcanised Indiarubber Cables 


Н О О j^ E RS for Electrical Work 


TELEGRAPH & IN DIARU BBER WOR KS, LIMITED maintain the highest quality, and their durability has been proved. 
PURE TAPE AND STRIP, etc. 


Telegrams: “ Linear, ondon.” Telephone No.: London Wall 401. 


— ae 
, DRAPER’S GARDENS, 
I NDON, E.C. 2. MILLWALL DOCKS, 


(ESTABLISHED 1860.) | LONDON, Е. 


IE LONDON ELEGTRIG WIRE 00. 
AND SMITHS LTD. 


layhouse Yard, Go'den Lane, E.C.1. 


AN 
l 


Sponge lino 


Rubber Insulated Cables, Telephone Wires, 
Flexibles, Bell Wires, Instrument and Armature 
Wires, Fuse and Resistance Wires. 


LARGE STOCKS. — PROMPT DELIVERIES. 


MARK 


MAKERS OF ELLISON 


ELECTRIC CONTROL GEAR 


Оле Standard for Simplicity 


and Correct Design 
! WORKS :— PERRY BARR, BIRMINGHAM. 


Jury 7:3 
NOTICE THE REAMER ON JAWS р | 


Patent applied for and design registered. 
Back view of our’ С, 200R. 
World-known and біп. size only, - 
famous "HEART ‘something new 
BRAND" Cutting i Piers, that 
or Bell Pliers in for removing 

all sizes, 4 in, burrs inside 
to 7 in. rising ОЁ conduit. 
by $ іп., and 
8in., 9in. and the use of 

10 in. sizes. extra tools 


„д + X P eos ^ ELECTRIC 


JOHN OAKEY & SONS. LTD. 


EMERY, EMERY CLOTH, EMERY PAPER, 


CABINET GLASS PAPER, GLASS CLOTH, 
„BLACK LEAD, ROUGE” nos TRIPOLI, 
е, 


Oakey’s * Flexible Twilled" Emery Cloth. - 


Ver Engineers; Sewing Machine, Lock and Scale Makers, and all purposes where 
— -. great STRENGTH,- -DURABILITY and PRRFBOT FLEXIBILITY are required. 


-FLINT & ‘GARNET PAPER IN ROLLS, 


$ö yards long by 18 in., % in., 24 in., 30 m., 86 in., 40 in., 42 in., & 48 in., wide. 


é WELLINGTON” EMERY WHEELS. 


ey ааа лаана 
WELLINGTON EMERY AND BLACK LEAD MILLS, LONDON, S.E. L 
ALL BRITISH MADE. 


THE “THOMSON ” 
ELECTRIC LAMP. 


Тһе Accumulator 
Lamp. 


HEART 


Q 


BRAND 


WYNN, TIMMINS, & CO., LTD. 


„ыы WORKS, COMMEROIAL STREET, BIRMINGHAS. 


CASING - AND CAPPING. 


' BLOCKS, CLEATS, - 
BOARDS FOR SWITOHE 


in stock and made to say inip 


ACCUMULATOR CASES 
| and BATTERY BOXH 


Made to Order. 


J.F F.&G . HARRIS, Ltd, 


Timber Merchants and Moulding Manufactoren 
SAWING, PLANING, MOULDING & GENERAL WOODWORKING MIL 


58g, WILSON ST., FINSBURY, LONDON, EC. 


Telephone No.: 1168 London Wall. Please write for Illustrated Price Lis · 


] Sol» Agent: 


L. E. WILSON, 


10, Corporation Street 
MANCHESTER. 


GRAM8:-  -"TELEPHONY, М.О," 
TELEPHONE : - = = CITY 344, 


THE CAMBRIAN ELECTRICAL SCHOO, | 


CEMETERY ROAD, PORTH, GLAM. 


РгїпоїреЇз WILLIAM THOMAS, M. 1 ME., A. of MEL 
Deputy Principal: Dd, I. THOMAS, M. Inet.E., F.RSA. 
| Tutors: Staff of Highly Qualsftoed Instructors ай subjects 
SCHOOL OF UNEQUALLED REPUTATION 
No Branches. No ents. Influential Employer on 
` preference to Students coached at this Correspondence 


DO YOU WANT TO SUCCEED? 


An efficient Passport to the Best Positions is the possessica ol Ùi 
Electrical ка neering Diploma-issued by this School (The CES) 
to all dili tudents. 

Well-pai and Good Positions await every Successful Student. Ce 
тепсе Now and ensure your Success in Life. Take LESSONS I! 
POST in Eleetrical Engineering, Mechanics and Matbentc. 


TO ENSURE YOUR SUCCESS AT 


ELECTRICAL EXAMS. 


STUDY IN PRIVATE AT HOME 
WITH THE VERY BEST TUTOR 


` INSTRUCTION UNTIL SUCCESSFUL 


~J 
Electric Heating Select the Tutor that has an unbroken Record of Successos 

5 s. At the A. of M.E.E. Exams. 

LE D M К Mui сен 
Ie e : | Tig cms 124 studente se 11 pasei i 
А F. WIGGINS & SONS. | | I217 «^ "S >, 112 pon ula 
| Telephone: Avenu Avenue 2248 1919 : 146 xd 1 ia » 
‚ FOR INSULATION. 1921 . 287 — .' 268 1 э. 

To be successful at your next examination, state your ironman ш 


write (60 te-day for information, free syllabus, and free handbook o & 

questio ; 

The SECRETARY (Dept. D), The C : 
Cemetery Read, PORTH. RHONDDA. GLAM. 


Largest Stock in the World. 
102, tes & 104, Minories, LONDON, E1, 
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BROOK’? MOTOR 


Single, Two and Three Phase. 


] Threepence. 


Low Prices. High Quality. 


E. BROOK LTD., 


| Wires: 
LI 1629 and 1630. Empress Works, Huddersfield. « punase,” HUDDERSFIELD. 


jANTI-SULPHURIC ENAM EL.”—For Protection from Acid Fumes. 
E NSULDERM"? Heat Radiating High Insulating Enamel! for High Temperature Coils, Prevents Sparking at Commutator Enda, 
з мөл, GRIFFITHS BROS. & CO. (London), Ltd., Bermondsey, S.E.18. 
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Electrical WW ы d 
Ё KTR [ Accessories л S O m 
ARE a THE brought to bear upon the subject of 
Insulating materials will lead you straight to 
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TRADE MARK on, Lo 


| | | | $ і S as being the most reliable, most economical, 


AND ALL and most efficient. The leading electrical 


; S machinery makers themselves use the Minerva 
Y ELE CTRICAL INSU LATI NG MATERIAL Г range, and you, if you follow their example, 


will certainly obtain complete satisfaction. 


ATTWATER & SONS. | PINCHIN.JOHNSON&CO..L TD. 


INSULATING Манн ae 
AND COMPOU 
EE 


or Contractors to Admiralty & War Office. ASSOCIATED WITH WILKINSON, HEYWOOD & сілаю 11р, 
Й PRESTON, ENGLAND. PA 
ЗЕ LONDON ELECTRIC WIRE 00. 
= ДНО SMITHS LTD. 


Wayhouse Yard, Go' den Lane, Е.С.1. 
" 


Silk, Cotton and Enamel Insulated Instrument 
and Armature Wires, also Resistance Wires. 


LARGE STOCKS. — PROMPT DELIVERIES. 
PORTABLE 


VOLT-AMMETER TESTING SETS. 


Noted up their аа ана robust : | 
construction, these instruments have ; MOVING-COIL for D.C 


-` ong occupied the foremost position at MOVING-IRON AND 
home and abroad. The key-o e of the ; DYNAMOMETER TYPES 
. design is Simplicity and Safety and | for D.C. and A.C. 
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EVERETT EDCCUME 


Collindaie Werks, 


117, Vioteria St. 
HENDON. 


WESTMINSTER. 
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INDUCTION 
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! WINDINGS 
“сш 


]- PAGES - 
ЕСГ 


ELECTRICITY. 


HAWKINS’ ELECTRICAL GUIDES ....... 


These books are published especially for the ambitious man who is training 
himself for advancement, tor the wide-awake man who is likely to be called upon 
for work outside of his regular line, for the man who needs at his elbow, for ready 
reference, an accurate down-to-date work on Electricity, for the college student, 
and for every man who wants information regarding Electrical appliances. 

The scope of the work is universal. 


LOOK THROUGH THIS LIST OF SUBJECTS: 


GUIDE NO. 1. 


348 pp., 388 illustrations. , 


ELECTRICAL SIGNS AND 
SYMBOLS 

STATIC AND CURRENT ELEC- 
TRICITY 

PRIMARY CELLS 


NO. 2 


348 pp., 394 illustrations. 


MOTOR PRINCIPLES 
ARMATURE REACTION 
MOTOR STARTING 
CALCULATIONS 
BRAKE-HORSE-POWER 


CONDUCTORS AND INSU- 
LATORS 

RESISTANCE AND CONDUC- 
TIVITY. 

MAGNETISM 


INDUCTION COILS 


SELECTION AND INSTALLA- 
TION OF DYNAMOS AND 
MOTORS 


| GALVANOMETERS 
STANDARD CELLS 
CURRENT MEASUREMENT 


DYNAMO PRINCIPLES | RESISTANOE MEASUREMENT 

OLASSES OF DYNAMOS VOLTMETERS 

FIELD MAQNETS WATTMETERS 

ARMATURES WATT HOUR METERS 

WINDINGS OPERATION OF DYNAMOS 

COMMUTATION OPERATION OF MOTORS, 

BRUSHES; BRUSH GEAR ETO. 

GUIDE NO. 6 NO. 7 

298 рр., 472 illustrations, | 316 pp., 379 illustrations. 

ALTERNATING CURRENT | ALTERNATING CURRENT 
SYSTEMS А.б WIRING GALOULATIONS 

SWITCHING DEVICES TABLE: PR ROPER OF 

CIRCUIT BREAKERS COPPER W 

RELAYS POWER STATE ONS 

LIGHTNING — PROTECTION | i OLATEL ei RIC PLANTS 
APPARATUS SUB-STATION MANAGEMENT 

REGULATING DEVICES | TURBINES 

SYNCHRONOUS CONDENSERS | "оон 


INDICATING DEVICES 

METERS 

POWER FACTOR INDICA- 
TORS 


WAVE FORM MEASURE- 
MENT 
SWITCHBOARDS, ЕТО. 


Direct from 


S. RENTELL & Co., Ltd., 


LOCATION, 
спок, 1, RUNNING,OARE 
ARD E 
STATION TESTING 
TELEPHONES 
PRINCIPLES AND 

STRUCT! 
VARIOUS SYSTEMS 
WIRING DIAGRAMS 
TELEPHONE TROUBLES 


NO. 3 NO. 4 
300 pp., 423 illustrations, | 270 pp., 379 illustrations. 
DISTRIBUTION SYSTEMS ALTERNATING CURRENT 
WIRES AND WIRE OAL- PRINCIPLES 
CULATIONS ALTERNATING COURRENT 
INSIDE WIRING DIAGRAMS 
OUTSIDE WIRING A.0. CALCULATIONS 


UNDERGROUND WIRING 
WIRING OF BUILDINGS 
3100 FLASHERS 


THE POWER FACTOR 
ALTERNATOR PRINOIPLES 


LIGHTNING PROTECTION ALTERNATOR CONSTRUC- 
STORAGE BATTERY TION 
RECTIFIERS WINDINGS, ETC. 
STORAGE BATTERY 8Y8- 
TEMS, ETC. GROUPING OF PHASES 
BOOSTERS TURBINE ALTERNATORS 
NO. 8 NO. 9 
332 pp., 436 illustrations. | 322 pp., 627 illustrations. 
TELEGRAPH ELECTRIC RAILWAYS 
R.R. SIGNAL WORK 
SIMULTANEOUS TELE. 


ELECTRIC LOCOMOTIVES 
CAR LIGHTING 


TROLLEY CAR OPERATION 


MISCELLANEOUS APPLICA, 
TIONS 


MOTION PICTURES 
GAS ENGINE IGNITION 


AUTOMOBILE SELF - STAR- 
TERS AND LIGHTING SYS" 


GRAPHY AND TELEPHONY 
WIRELESS PRINCIPLES, CON- 
STRUCTION, DIAGRAMS 
ELECTRIC BELLS 
ELECTRIC LIGHTING 
ILLUMINATION 


TEMS,ELECTRIC VEHICLES, 


PHOTOMETRY, ETC. ЕТО. 


3,500 Pag | 
4,700 Pictures ' 


Pocket Size 
Flexible Black 
Covers | 


5/- 


Per Volume. 


Any volume supplied 
separately. 


Post free to any 
address in the | 
U.K. | 


320 pp., 61 4 illustratiors. 
ALTERNATING — CURRUIT 
MOTORS 
SYNCHRONOUS AND INDU- 
TION MOTOR PRIRCIPLD ' 
A.C. COMMUTATOR MOTOR 
INDUCTION MOTORS 
TRANSFORMERS, LOSIE 
dria CORRES- 
TIONS, TESTS 
CONV ERTERS, ROTARY | 
VOLTAGE xg een | 
FREQUENCY 


SETS, PARALLEL ur 
„пош CASCADE 0% 


VERTERS 
RECTIFIERS, MECHAM 
ELECTROLYTIC, ELETE- 
MAGNETIC 
ALTERNATING curs 
SYSTEMS 


NO. 10 | 
513 pp, 599 illustrations 
ELEVATORS 
CRANES 
PUMPS 
AIR COMPRESSORS 


SOLDERING AND BRAIN 
INDUSTRIAL ELECTROL3 
ELECTRO-PLATING 
ELECTRO-THERAPEUNG 
X-RAYS, ETC. 


want te knew instantty. 
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Ask for our Catalogues. We have sold technical books for ЗО years. 
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The Гесс тег са 1 Гог Testing Sets \ 
R EDUC ED PRICE S, ү Реми: lines). 
Telegrams: 


THE 
TRADE MARK Dorothea, Chisk, London. 
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Write for List of all Instruments, | 


A 
IDENTIFIES ALL INSTRUMENTS 
MADE BY 


EVERSHED & VIGNOLES, Ltd. ^ni wo" 


n а 


AN TI-SULPHURIC ENAMBL.”?—Fer Protection from. Acid Fumes. 
INS U LDERM" Heat Radiating High Insulating Enamel for High Temperature Coils, Prevents Sparking at Commutator Ende, 
| _ GRIFFITHS BROS. & CO. (London); Ltd., Bermondsey, S.E.18. . 


ACXONIA ELECTRICAL WIRE Co., Ltd., Roan Works, Greenwich, S.E.10 


ые Cables & Cords. Motor Car Armoured Cables. Aerials s for wireless. GR — 


W ^ —— — x» li та dos mS Ае 

9»: 

A HOO OP Е R’ S for Electrical Work 

TELEGRAPH & INDIARUBBER WORKS, LIMITED maintain the higbest quality. nod their durability has саса 
m——————————————————— MÀ 

yP ECON. GARDENS, MILLWALL DOCKS, | | PURE TAPE AND STRIP, etc.. 

; 2 ST 'ABLISHED 1860. ) . LONDON, E. Telegrams: "Linear. 'ondon." Telephone No. : Londen Wall. 491. 


cu; 


GHD Royal “ EDISWAN » Lamps. 


Fully Licensed under Patent Nos. 23499/09, 10918/13 and others. 


E LONDON ELECTRIC WIRE 60. R | Silk, Cotton and Enamel Insulated Instrument 
g AND SMITHS LTD. | KW WIA) апа Armature Wires, also Resistance Wires. 


М ayhouse Yard, Golden Lane, Е. С.1.. ners LARGE STOCKS. — PROMPT DELIVERIES. 


mE. : 
y 


А NION CABLES 


eB 
PAPE BITUMEN———————RUBBER AIR-SPACE 
Мон бы Со. T Ltd., Dagenham Dock, Essex. Telephone: Rainham 25 (3 lines). Telegrams: ' ‘ Cablewell, Dagenham.” 


^RNOLLY'S. (BLACKLEY) Ltd, | 
MANCHESTER. 

r 10001864. Wites and Cables ot 

= , all Descriptions, 


| WIGGINS & SONS. 
м | C A Telephone: bone; Avenue 2248 
FOR INSULATION. 
Largest Steck in the Wecld. 
— —- — 492,988 -A 104, Minertes, LONDON, Et, ~ 
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books are published especially for the ambitious man who is training 
himself for advancement, for the wide-awake man who is likely to be called upon 
for work outside of his regular line, for the man who needs at his elbow, for ready 
reference, an accurate down-to-date work on Electricity, for the college student, 


and for every man who wants information regarding Electrical appliances. 


The scope of the work is universal. 


LOOK THROUGH 
GUIDE NO. 1] NO. 2 


348 рр., 388 illustrations. | 348 pp., 394 illustratiens. 
ELECTRIGAL 31008 AND | MOTOR PRINCIPLES 


SYMBOLS | ARMATURE REACTION 
. STATIC AND CURRENT ELEC- | MOTOR STARTING 
TRICITY CALCULATIONS 


PRIMARY CELLS 
CONDUCTORS . AND 


BRAKE-HORSE-POWER 


INSU- | SELECTION AND INSTALLA- 


LATORS TION, or DYNAMOS AND 
RESISTANCE AND = Рада 
MAGNETISM | STANDARD CELLS 
-ANDUOTION COILS URRENT MEASUREMENT 
DYNAMO PRINCIPLES RESISTANCE MEASUREMENT 
CLASSES OF DYNAMOS VOLTMETERS 
FIELD MAGNETS WATTMETERS 
ARMATURES WATT HOUR METERS 
WINDINGS OPERATION OF DYNAMOS 
COMMUTATION OPERATION OF MOTORS, 
BRUSHES ; BRUSH GEAR ETO, 
GUIDE NO. 6 NO. 7 
298 pp., 472 illustrations. | 316 pp., 379 illustrations. 
ALTERNATING CURRENT | ALTERNATING CURRENT 

SYSTEMS AL WIRING CALOULATIONS 
SWITCHING DEVICES TABLE: PROPERTIES OF 
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WIRING DIAGRAMS 
TELEPHONE TROUBLES 


S. RENTELL & Co., Ltd., 


Ask for our Catalogues. 


THIS LIST OF SUBJECTS:- i| 


NO. 3 


300 pp., 423 illustrations. 

DISTRIBUTION SYSTEMS 

WIRES AND WIRE 
CULATIONS 

INSIDE WIRING 


OUTSIDE WIRING 

UNDERGROUND WIRING 

WIRING OF BUILDINGS 

SIGN FLASHERS 

LIGHTNING PROTECTION 

STORAGE BATTERY 

RESTIFIERS 

STORAGE BATTERY SYS- 
TEMS, ЕТО. 

BOOSTERS 


NO. 8 


332 pp., 436 illustrations. 
TELEGRAPH 


SIMULTANEOUS TELE, 
GRAPHY AND TELEPHONY 


WIRELESS PRINCIPLES, CON- 
STRUCTION, DIAGRAMS 

ELECTRIC BELLS 

ELECTRIC LIGHTING 

ILLUMINATION 

PHOTOMETRY, ЕТО. 


CAL- 


NO. 4 


270 pp., 379 illustrations. 

ALTERNATING CURRENT 
PRINCIPLES 

ALTERNATING 
DIAGRAMS 

A.C, CALCULATIONS 

THE POWER FACTOR 

ALTERNATOR PRINCIPLES 

ALTERNATOR CONSTRUC- 
TION 

WINDINGS, ETC. 

GROUPING OF PHASES 

TURBINE ALTERNATORS 


NO. 9 


322 pp., 627 illustrations. 

ELEOTRIC RAILWAYS 

R.R. SIGNAL WORK 

ELECTRIC LOCOMOTIVES 

CAR LIGHTING 

TROLLEY CAR OPERATION 

MISCELLANEOUS APPLICA. 
TIONS 

MOTION PICTURES 

GAS ENGINE IGNITION 

AUTOMOBILE SELF - STAR- 
TERS AND LIGHTING $Y$- 


TEMS, ELECTRIC VEHICLES 
ETC. 


4,700 Piot 


Any volume supplied 


Post free to any 
address 


36, Maiden Lane 
LONDON, 


We have sold technical books for 3O years. 
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3,500 Pa 


Pocket £ 
Flexible Black 
Covers 


Per Volume. | | 
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320 pp., 614 illustrations. 
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MAGNETIC 
ALTERNATING 
SYSTEMS 
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INDUSTRIAL ELESTROLU | 
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4 Single, Two and Three Phase. 
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Low Prices. High Quality. 


g E. BROOK LTD., 


є Wires: 
@lephones: 1629 and 1630. Empress Works, Huddersfield. « PHASE," HUDDERSFIELD. 


< “ANTI-SULPHURIC ENAMEL. ”— For Protection LUNDBERGS 

UBIJE from Acid Fumes. . Eledrial 
| * INSULDERM ”’ Heat Radiating High TNT Enamel * Accessories 
for High Temperature Coils, Prevent: Sparking at Com- ARE STILL 


mutator Ends. 477 to 489 


m'a | sce GRIFFITHS BROS. & Co. London Ltd., Bermondsey, S.E.16.|| TRADE MARK Liverpootha, 
cdd нн. 


“4 HE LONDON ELEGTRIG WIRE CO. 
A AND SMITHS 170, .— | 


dix "^ $Playhouse Yard, Golden: Lane, E.C.1. : 


Rubber Insulated Cables, Telephore Wires, 
Flexibles, Bell Wires, Instrument and Armature 
Wires, Fuse and Resistance Wires. 


LARGE STOCES. — PROMPT DELIVERIES. 


P t x | | ! 

i. Electrical Instruménts. 

т N eston Electrical Instrument Co., Ltd., 

нб Audrey House, Ely Place, Holborn, LONDON, E.C.1° 


“Vhen you consider the quality, it pays you to buy 

А sdenley Vulcanised India Rubber Cables and 

- "Vires and Flexible Cords. The vast Henley 

p f! usiness has been built up on Quality. ` You can 

mS wuld your business bigger on Henley quality. “А 

WU" w#atisfied client is the best advertisement." Ask for 
rice Lists and mention this Journal. 


W^ member also that we pack the smaller sizes in 
ton onvenient, easy-to-handle-and-store Cartons, 


psi VV. Т. HENLEY'S TELEGRAPH WORKS 
0 LTD, Blomfield Street, LONDON, Е.С. 2. 


л 


і ELECTRICITY. 


THE CAMBRIAN ELECTRICAL SCHOOL, 


CEMETERY ROAD, PORTH, GLAM. 


|^; Principals WILLIAM THOMAS, M. LM. E., A. of M.E.E. 
"Deputy Principal: Dd. 1. THOMAS, M.Inst. E., F.R.S.A. 
Tutors : Staff of Highly Qualsfted Instructors in all subjecte. 

SCHOOL OF UNEQUALLED REPUTATION. 


No Branches. No Agents. Influential Employers give 
preference to Students coached at this Correspondence School. 


DO YOU WANT TO SUCCEED? 


An efficient Passport to the Best Positions is the possession of the 
Electrical Engineering Diploma issued by this School (The C.E.S.) 
to all diligent Students. 

Well-paid and Good Positions await бе Successful Student. Com- 
mence Now and ensure your Success in Life. Take LESSONS BY 
POST in Electrical Engineering, Mechanics and Mathematics. 


TO ENSURE YOUR SUCCESS AT 


ELECTRICAL EXAMS. 


STUDY IN PRIVATE- AT HOME 
WITH THE VERY BEST TUTOR 


INSTRUCTION UNTIL SUCCESSFUL 


Select the Tutor that has an unbroken Record of Successes 
At the A. of M.E.E. Exams. 


109 Students passed as Qualified Electrical Engineers. 


— 


and Gels Electrical Engineering, etc., Exams :— 

s 131 б exams. 124 students sat, 1 1 2 passed—i. e., 9O per cent. 
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To be successful at your next examination, state your requirements. and 
write to-day for information, free syllabus, and free handbook of exam, 
uestions. 
ч The SECRETARY (Dept. D), The Cambrian Electrical Pebeel: 
Cemetery Road. PORTH, RHONDDA. GLAM 
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Patent applied for and design registered. 


Back view of our C. 200R. 
World-known and 6 in. size only, og 
famous "HEART  somethingnew WE 
BRAND" Cutting 12 Pliers, that FER 
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10 in. sizes. extra tools. 
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BRAND 


WYNN, TIMMINS, & CO., LTD. 


CENTURY WORKS, COMMERGIAL STREET, BIRMINGHAM. 


CONNOLLY’S (BLACKLEY) Ltd., 
MANCHESTER. 
Insulated Wires and Cables of 
all Descriptions, 


CASING AND CAPPING. 


BLOCKS, CLEATS, 
BOARDS FOR SWITCHES 


in stook and made to any design. 


ACCUMULATOR CASES 
and BATTERY BOXES 


Made to Order. 


J.F. & G. HARRIS , Ltd., 


Timber Merchants and Moulding Малшы. 
SAWING, PLANING, MOULDING & GENERAL WOODWORKING MILLS 


58g, WILSON ST., FINSBURY, LONDON, Е.С. 


Telephone No.: 1168 London Wall. Please write for Illustrated Price List. 


SIMPLEX | 


© Diaduct ” 
Cut-outs. 


Simplex water-tight double - pole 

cut-out fitted with ** Diaduct” Fuse 
Units and dividing fillet, апа the whole 
mounted in an unusually strong ironcase 
of clean and attractive desig n. 


A comprehensive range is now available of weather- 
proof and water-tight cut-outs, both S. P. and D.P. for 
either 5-30 :mp., or 30-60 amp., 500 volt circuits. The 
*! D.aduct ” Fuse Unit (Patent No. 159524/19) is 
essentially the man feature to which special attenticn 
is directed. 


The “ Diadact” Fuse 
Unit shown here rad- 
iographicaly is now 
generally recognised 
as the most efficient 
and econom'cal fase 
on the market. Its in- 
corporation in ranges 
of cut-out «nd distri- | 
bution boards s thcrt- 
fore notable. Write 
for list Nos. 940 and 
952. 


SIMPLEX CONDUITS, Ltd. 


Head Office and Works: 
GARRISON LANE, BIRMINGHAM. 
LONDON : 113-117, Charing Cross Road, W.C2. 


GLASGOW: 72a, Waterloo St. CARDIFF: 4. Westgate St | 
M'CH'TER: 16, Corporation St SWANSEA: 5, College 8. 
BRISTOL: 10-11, Denmark St. SHEFFIELD: 
LIVERPOOL: 96, Whitechapel. 281.3, Attercliffe Common 
LEEDS: 6, White Horse St. NOTTGM: Maypole Yd.. 
NEWCASTLE: 72, Sie ' SESSHOH Lone Rew 
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EVERSHED & VIGNOLES, Ltd., 
Acton Lane Works, Chiswick, W.4. 


Telephone: Chiswick 137. (Two lines). Telegrams: Dorothea. Обі London. 
REDUCED PRICES. 
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HOE 


Anti Sulphuric Enamel” ARORA 
пеиил EE USED IN. ALT : 
ACCUMULATOR ROOMS 


BE ELECTRIC FIRES. 


CRIFFITHS BROS. & CO. LONDON, LTO. = During last five years every year's sales 
MACK'S RO AD, BERMONDSEY, SE. have Boon over double previous year. 


шшш ARORA CO. Works: Loughborough. 


TEAS ONIA ICICHICAL WIRE Co. Les. Fon fus о SET 


^ Flexible Cables & Cords Motor Car Armoured Cables. Aerials for Wireless. Gsfenwicu. 


< FOR HIGHEST H WATER-TUBE 29. KINGSWAY. 
| ^: EFFICIENCY. 9 р E A R ( BOI LERS. Tel. : Holborn, 5740.1. : 


"= HOOPERS,..""^ vu 


TELEGRAPH & INDIARUBBER WORKS, LIMITED 


* INSULDERM” 
HEAT RADIATING, HIGH INSULATING | 
^ENAMEL-- / 
for high temperature coils. 
Prevents sparking at commutator ends. 
GRIFFITHS BROS. & Co., London, Ltd. 
Mack's Road Bermondsey, S.E. 16. 


maintain the highest quality, and their durability has been proved. 


е GARDENS, | MILLWALL DOCKS, PURE TAPE AND STRIP, etc. 


(ESTABLISHED 1860. ) LONDON, E. Telegrams: '' Linear, ' ondon.” Telephone No.: London Wall 401. 


Silk, Cotton and. Enamel Insulated Instrument 


and Armature Wires, also Resistance Wires, 


LARGE STOCKS. — PROMPT DELIVERIES. 


THE LONDON ELECTRIC WIRE CO. 
AND SMITHS LTD. 


| Playhouse Yard, Golden Lane, E.C.1. 


MAKERS OF ELLISON 
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and Correct Design 
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ELECTRICITY. 


JOHN. OAKEY & SONS. LTD. 


MANUFACTURERS .OF 


EMERY, EMERY CLOTH, EMERY PAPER, 


CABINET GLASS PAPER, GLASS CLOTH 
BLAGE LEAD, PUMICE, CROCUS, TRIPOLI, 
ROUGE, &c, 


7 Факеуз “ Flexible Twilled” Emery Cloth. 


T кылыл; Bring Machine, Lock рой Boalo Hakere, and аЛ purposes where 
ar “great. BTRENGTH, DURABILITY and PERFBRO? FLEXIBILITY are required. 


FLINT & GARNET PAPER IN ROLLS, 


“ge yards long by 18 in., 20 in., 24 in., 30 in., 86 in., 40 in., 43 in., & 43 in., wide. 


Е WELLINGTON’? EMERY WHEELS. 


` ча i 
- WELLINGTON ERERY AND BLACK LEAD HILLS, LONDON, S.E. 1, 
ALL BRITISH MADE. 
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FOR SALE— CHEAP. 


A large number of 48-way Plug Boards, cach with 8 Plugs, six-Fuse Ways 
. complete with Fuses, six L ightaing Arrestors and Earth Bar. Can be used 
: for many complicated circuit arrangements. Particularly suitable for 
Wireless Experimenters. Quite new. Finest instrument finish. Made by 

Sullivan, S. G. Brown, A. T. M. Co., Edison Swan, etc., etc. 

n 
‚ Overall dimensions 94" х 6" х 2)" 
Cost about £6 to make. 
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each packed and delivered free. 


S. RENTELL & Со. LTP. 


` 356, че mene London, W.C.2. 
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WiNGRE 


FOR ARC LAMPS THEATRE BATTENS WAREHOUSES ETc. 
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Ejectric Heating Croydon 


F. WIGGINS & SONS. 
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Largest Stock in the World, 
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102, 103 А 104, Minories, LONDON, E1. 
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MOSSES & MITCHELL 


NOTICE THE REAMER ON JAWS 087 | 


Paten! applied for and dr sign reg'stered. 


Back view of our ОС. 200R. 

World-known and 6 in. Ti only, 
fz “HEART something new 
ipl in Pliers, that 


BRAND” Cutting 
or Bell Pliers in 
all ‘sizes, 4 in. 


is а reamer 
for removing 
burrs inside 


to 7 in. rising of conduit 
А tubing 
by àin, and Without 
8in., 9in. and (he use of 
extra tools. 


10 in. sizes. 


WYNN, TIMMINS, & CO., LTD. 


CENTURY WORKS, COMMEROIAL STREET, BIRMINGHAS. 


CASING AND CAPPING 


BLOCKS, CLEATS, 
BOARDS FOR SWITCHES ў 
im stock and made to any desig. 


ACCUMULATOR CASES 
and BATTERY BOIES 


Made to Orde. 


J.F. & G. HARRIS, Ltd,| 


Timber Merchants and Moulding Manufacture, 
SAWING, PLANING, MOULDING & GENERAL WOODWORKING MIL ' 


58g, WILSON ST., FINSBURY, LONDON, ЕС. 


Telephone No.: 1168 London Wall. Please write for lllostrated Pree La” 


THE CAMBRIAN ELECTRICAL SCHOOL, | 


CEMETERY ROAD, PORTH, GLAM. | 


Principal: WILLIAM THOMAS, M 1. 'M. E., A. of M.EE | 

Deputy F Principal: Dd. I. THOMAS, M. ir. F.R.S.A. | 
Tutors : Staff of Highly Qualefled Instructors in all subjects 

SCHOOL OF UNEQUALLED REPUTATION. 

No Branches. No mts. Influential Employes gr 

preference to Students coached at thie Correspondence School 


DO YOU WANT TO SUCCEED? 


An efficient Passport to the Best Positions is the possessios of Oe 

Electrical Engineering Diploma issued by this School (The CES) f 
to all diligent Students. | 
Well-paid and Good Positions await erary ршн Student. Car 
mence Now and ensure your Success in Life. Тако LESSONS 01 
POST in Electrieal Engineering, Mechanics and Matbenstie. 


TO ENSURE YOUR SUCCESS AT 


ELECTRICAL EXAMS. 


STUDY AN PRIVATE AT HOME 
WITH THE VERY BEST TUTOR 


INSTRUCTION UNTIL SUCCESSFUL 


Select tbe Tutor that has an unbroken Record of Successes 
At the A. of M.E.E. Exams. 
109 Students passed as Qualified Electrical Би 
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To be successful at your next examination, state your 
write to-day for information, {ree syllabus, and free 
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3 The SECRETARY (Dept. D), The Cambrian Electrical 
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, BROOK" NESE КБР 


Single, Two and Three Phase. 


- © Шом Prices High Quality. 


E. BROOK LTD., 


Wires: 
' Telephones : 1629 and 1630. Empress Works, Huddersfield. ~ punase.” HUDDERSFIELD. 


Г ANTI-BULPHURIC ENAMEL.” —Fer Freies from Acid Fumes 
66 INSU LDERM 77 Heat Radiating High Insulating Enamel for High Temperature Coils, Prevents Sparking at Commutator Enda, 
м2, GRIFFITHS BROS. & СО. (London), — Bermondsey, S. E.16. 


REC? LUNDBERGS’ 


а Electrical 
EKTRI 


The veteran- 


user of Insulating material knows that 
for reliability, economy and complete 


Accessories 
TRADE MARK m o 9. Lion 


MICA 


AND ALL 


. ELECTRICAL INSULATING MATERIALS. 
ATTWATER & SONS. 


Contractors to Admiralty & War Office. 
PRESTON, ENGLAND. 


THE LONDON ELECTRIC WIRE C0. 
. - AND SMITHS LTD. 


: Playhouse Yard, Go'den Lane, E.C.1. 


„7 VOLT-AMMETER TESTING SETS. 


protection, Minerva Insulating Varnishes 
and Compounds are the finest obtainable. : 
That is why he regularly uses them and 
why you should use them also. 


gens ave regulaciy cord by the 


| INSULATING VARNISHES | € —— 
ME 


PINCHIN, JOHNSON&CO.. LTD. 


ASSOCIATED WITH WILKINSON, HEYWOOD & CLARK, LTD, 
General Buildings, Aldwych, London, W.C.. 


Silk, Cotton and Enamel Insulated Instrument 
and Armature Wires, also Resistance Wires: А 


LARGE STOCKS. — PROMPT DELIVERIES. 


Омо ed for their reliability "amd sobus: | 
 cons'rugiios, these instruments hare. | MOVING-COIL for D.C. 
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| WATCH THIS PA 


Each time it appears there will 
be a change in one or more of 
the books which are advertised. 


Seventh Edition. : 
PRACTICAL EKTRIK (Тогон ;hlyRevised) — r 


: * PRACTICAL - 


"| ILLUMINATION | Lighting Connections 


Ву GUS. C. LUNDBERG, M.I.E.E., and 


APOC EET BOOK FOR Grcrwetet 


e acm Вечара а JUSTUS ECK, M.I.E.E. the late W.PERREN MAYCOCK,M.I.E.E. 2 е = . 
РРСРР? ле | ‘ A Pocket Book for E: gineers, Со. t acters, Forc- E — fers |: d 
е This is the best book of its тез, Approntices, Міг. те ·, Tea: bers & Stucents LEE ag oe 
JUSTOS эса, АА. ALES. class which has ever been pub- : D Zs OTs : y 
lished, and should be read by The Switch Co:.trols dealt with in- г eguste" : 
AX everyone who is interested in c'ude Ordinary, Two-way, Two-way x : 
good and cheap lighting. Intermed'ate, \ ar able Multipoint, Re- : 


strictive, Dimming, Master, Battery 
Chareinz, Autcmobil , aid Indica- 
ting (Pilot) C. ntro s. 


A leading expert says: 
“It is a mass of practical in- 
formation." 


tam 
5 RENTELL а CO, LTO 
LONDON 


80th Thousand, 156 pages, with 261 Шиз:га- : 4 
tiors and Diagrams. Limp Cloth, Size : Г 
63 х4 іп. Price; 1s. 2d., post ‘re. : 


Price: 1s. 2d., 
post free. 


—— 


A Book of Interest to Every Electrical Manufacturing Engiarer. \ 
NEW EDITION SELLING RAPIDLY. 


Moulded | EXPERIMENTAL 
Electrical Insulation and Plastics. | WIRELESS STATIONS. 


TABLE OF CONTENTS. : 
Intreduction. What is Moulded By PHILIP Е. EDELMAN. : 


Ву 
E. H EM M I IN G Insulation. Moulded [Insulation 


Ten Years Ago. Classification of : | | 
Moulded Insulation Used To-day. Deals with the Theory, D. sin, 


aim. 


Raw Materials, etc. Phenol К А : 
Formaldehyde, ^ Condensation. Cons ruct:on and Operation of : 
Hot Moulded Organic Materials Wire'es Stati includ . 
(Class “А ”). Cold  Moulde Ire.ess ations, includ ng 


Organic Material (Class “В ч 
Cold Moulded Inorganic Materials 
(Class '"C"). Ceramics. Por- | , 

celain (Class “ D”). Rubber Qu nc’ еа Spark Systems. 
Compounds (Class "E"). Or- 


Wireless Telephony and 


| 
ї 
Е Е 5 

ganic Plastics (Class “ F”). There are 167 illustrations іп В 
thetic Resinous Materials 1 Я . ^ 
( lass "G "y. Fibre Sheet Ma- the bo. k, and all interested in М 
terials (Class “ Н”). Moulded 7; ` E ` 
Mica, (Стаза "119: . Properties, Wireless Te egraphy wil find Š 
Moulds and Dies. Illustrations useful inform «tion therin. Р» 
of Moulded Pieces. Laboratory М 
I Dielectric Strength Tests. P i 
nsulation Resistance Tests. Ten- 1 . © 
sile Strength Tests. Arc Tests. гсе; S 
ч 

Cloth 8vo. 207 pp. 36 post free 16/6. s 


Iliustrations. Price: 
10s. 6d , port free. 


Ard always send us your orders for Technicat Bcoks. We have 
had Thirty Years’ experience. Easy payments can be arranged. 


S. RENTELL & CO., LTD., 36, Maiden Lane, LONDON, W.C.2 


Telephone—GERRARD 2460. Ask for Catalo ues 


e 
ee - в 


. e Г 
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m A PRACTICAL TRADE JOURNAL 


КИШЕН EL 5% 


_ Newspaper. 
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The name that identifies the most Reliable 
Measuring Instruments is the name MEGGER. 
It is the registered Trade Mark applied to 
Measuring Instruments made only by 


EVERSHED & VIGNOLES, Ltd., 


K^ P Acton Lane Works, Chiswick, W.4. 


a o — 


a RUM. “7% Telephone : Chiswick 1370 (Two lines). 
5 2 Telegrams : Dorothea, Chisk, London 
| a 22220 S REDUCED PRICES. 


ee c ш 
" INS ULDERM" Heat Radiating High Insulating Enamel for High Temperature Coils, Prevents Sparking at Commutater Ende, 


ми, GRIFFITHS BROS. & CO. (London), Ltd., Bermondsey, S.E.16. 


SAXONIA ELECTRICAL WIRE Co., Ltd., Roan Works, Greenwich, S.E.10 


‘exible Cables & Cords. Motor Car Armoured Cabies. Aerials for Wireiess. Tele EN WwICH 


i- OQ >. E R’ S | Hooper’s Vulcanised. Indiarubber бапта 


for Electrical Work 
' TELEGRAPH & INDIARUBBE R WORKS, LIMITED maintain the highest quality, and their durability has been proved. 
RUPEE GARDENS, | MILLWALL DOCKS, 


PURE TAPE AND STRIP, etc. 
(ESTABLISHED 1860.) LONDON, E. 


| Telegrams: "Linear, 'ondon.'' Telephone No.: London Wall 401. 


JOR HIGHEST WATER-TU BE 20, KINGSWAY, 
FICIENCY. SP E ARIN BOILERS. "Саге sen 

HE LONDON ELECTRIC WIRE CO. 
AND SMITHS LTD. 


Playhouse Yard, Golden Lane, E.C.I. 


Rubber Insulated Cables, Telephone Wires, 
Flexibles, Bell Wires, Instrument and Armature 
Wires, Fuse and Resistance Wires. 


LARGE STOCKS. — PROMPT ior eae 


UNION CABLES 


BEER BI PFIMEN=""""""""KR UBBER=—""*]>>[>[>]>[>AIR-SPACE 
UNION CABLE Co., Ltd., Dagenham Dock, Essex. Telephone: Rainham 25 (3 lines). Telegrams: ‘‘ Cablewell, Dagenham " 


| 
:ONNOLLY'S (BLACKLEY) Ltd., 


F. WIGGINS & SONS. 


MANCHESTER М : G A Telephone: Avenu Avenue 2248 
Insulated Wires and Cables of FOR INSULATION. 
: all Descriptions, Larg c 


102, 103 & 104, Minories, LORDON, K.1, 


і 


ELECTRICITY. 
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Wonderful results accrue from intelligent 
use of the Trade and Technical Press. 


Aeroplane (London). 

Agricultural Gazette (London). 

Art Trade Journal (London). 

Australian Motor Car (Melbourne). 

Auto-Cyclist (Sydney). : 

Automobile Engineer (London). 

Auto-motor Journal (London). 

Bakers’, Confectioners’ and Caterers’ 
National Association Review (London). 

Bioscope (London). 

Box Makers’ Journal (London), 

Brewers’ Gazette (London). 

Brick and Pottery Trades’ 
(London). 

British and Colonial Mineral Water 
Trade Journal (Cardiff 

British aud Colonial Pharmacist (Lon- 


don), 
British Baker (London). 
British Bullder (London). 
British Journal of Photography (London). 
Canadian Grocer (Canada). 
Chemical News (London). 
China Clay Trade Review (London). 
Cold Storage and Produce Review 
(London). 
Compendium (London). 
Confectionery Journal (London). 
Cooper's Vehicle Journai (London). 
Corn Trade News (Liverpool). 


Journal 


.Dairy and Creamery Journal (London). 


Dairyman (London). 
Decorator (London). 


. Drapers’ Organiser 'London). 


Electric Vehicle (London). 

Electrical Industries and Investments 
(London). 

Electricity (London). 

Electrics (London). 

Empire Mail and Overseas Trade 
(London), 

Engineering Production (Lendon). 

Engineering Review (London). 

Engineering World (London and Man- 
chester). 

Fancy Goods Record (London). 

Fertiliser and Feeding Stuffs Journal 
(London). 

Eligh and The Aircraft Engineer (Lon- 
on). 

Footwear Organiser (London). 

Freemason aud Masonic Illustrated 
(London). 

Furnishing Trades’ Organizer (London). 


Furniture Record and the Furnisher 
(London). 


Games and Toys (London). 
Gas and Oil Power (London). 


Use the trade press to create or expand your market; 


Here is one 
example out 


of many 


А London manufacturer 
recently inserted in a 
trade paper a “ want" 
advertisement for 
traveller to sell his pro- 
duct in a stated area. 
In addition to securing 
the man, he received 
more than thirty en- 
quiries for his product 
from wholesale houses 
and builders’ merchants. 
This manufacturer is 
now converted to the 
regular use of trade 
and technical papers. 


FOR, THE 
ausiwess ; Ф 
PRESS 


Hardwareman aud Ironmonger’s Chron- 
icle (London). 

Hotel Review (London). 

Ice and Cold Storage (London). 

India Rubber Journal (London). 

Indian Industries and Power (Bombay 
and Calcutta). 

Indian Motor News (Bombay & Calcutta). 

Indian and Eastern Engineer (Calcutta). 

Journal of Decorative Árt (Manchester). 

Licensing World (London). 

Locomotive & Rallway Carriage and 
Wagon Review (London). 

Managing Engineer (London). 

Marine Engineer and Naval Architect 
(London). 

Mechanical World (Manchester and 
London). 

Milling (Liverpoo!). 

Model Engineer and Electrician (Londou). 

Motor Cycle and Cycle Trader (London). 

Motor Export Trader (London). 

Motor in Australia (Sydney). 

Motor Trade of Canada (Toronto), 

Motor Trader and Review (London). 

Motoring in South Africa (Cape Town). 

Motorist and Wheelman (Perth, W.A.). 

Music Trades Review (London). 

National Builder (London). 

N.Z. Motor Journal (Auckland. N.Z.). 

Optician and Scientific Instrument 
Maker (London). 

Organiser (London). 

Outfitter (London). 

Paper Box and Bag Maker (London). 

Paper Container (Loudon). 

Paper Maker and British Paper Trade 
Journal (Loudon). 

Photographic Dealer (London). 

Power Laundry (London). 

Sales Management (London). 

South African Motorist (Johannesburg). 

South Australian Motor (Adelaide, S. 
Australia). 

Sports Trades’ Journal (London). 

Stationery World and Fancy Goods 
Review (London), 

Steering Wheel (Brisbane). 

Stone Trades’ Journal (London). 

Sugar Journal, International (London). 

Talking Machine News (London). 

Textile Manufacturer (Manchester). 

Textile Mercury (Manchester). 

Textile Recorder (Manchester). 

Toyshop & Fancy Goods Journal (London). 

Waste Trade World (London). 

W.A. Motorist (Perth. W.A.). 

Wireless World (London). 

World's Carriers acd Carrying Trades’ 
Review (London). 


to procure your 


supplies; to get new business ideas; to get modern information as to methods 


and machinery. 


These progressive journals offer you valuable service; your 


enquiries on any business within their scope will be answered with pleasure. 


The address of any Paper in this list may be oblained from the Secretary of the 


British Association of Trade 
Journals, Ltd., 


Sicilian House, 
Southampton Row. 


London, W.C.1. 


& Technical 


Telephone No. : 
Holborn 395. 


Papers which pull real Business | 
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“BROOK” MOTOR o 


Single, Two and Three Phase. 


Low Prices. High Quality. 


— For Protection 


LARGE STOCKS. — PROMPT DELIVERIES. 


from Acid Fumes. E KTR | K | 
5... GRIFFITHS BRO3. & Co. London Ltd., Bermondsey, S.E.16. fiver pooli 


E. BROOK LTD., 
Telephones : 1629 and 1630. Empress Works, Huddersfield. ~ punase,” HUDDERSUIELG: 
"ANTI-SULPHURIC ENAMEL.” > REC? LUNDBERGS 
“INSULDERM " Heat Radiating High Insulating Enamel Accessories 
for High Temperat Coils, Prevent: Sparking at Cor- ARE STILL 
mutator 
TRADE MARK impop 
[HE LONDON ELECTRIC WIRE 60. Silk, Cotton and Enamel Insulated Instrument 
AND SMITHS LTD. and Armature Wires, also Resistance Wires. 
Playhouse Yard, Go'den Lane, E.C.I. 
Electrical aereas 
Weston Electrical Instrument Co., Ltd., 
Audrey House, Ely Place, Holborn, LONDON, E.C.1. 


CAS S Ua: же HENUEY AÑ, 


Wiring mom ү m 


There are many good-class houses such as this 
whose owners would welcome information about 


“HENLEY Wiring System . They 


have probably kept aloof from electricity because of 

the fancied disturbance to their comfort, or the 

thoughts of mutilation to their premises. Tell them 

how The Henley Wiring System can be put in with 

little inconvenience to them while they are in full 
occupation. 


W. T. Henley's. Telegeaph Works Co., Ltd., 
Blomfield S reet, London, Е.С.2. 


":, "^ There's а lot of business ahout like this 


T : ЕЕ: 


E | ELECTRICITY. © 


THE CAMBRIAN ELECTRICAL SCHOOL, 


CEMETERY ROAD, PORTH, GLAM. 


Principal: WILLIAM THOMAS, М І. M. E., A. of M.E.E. 
Deputy Principal; Dd. I. THOMAS, M.Inst.E., F.R.S.A. 
Tutors : Staff of Highly Qualified Instruetors in all subjects. 

SCHOOL OF UNEQUALLED REPUTATION. 


No Branches. No ents. Influential Employers give 
preference to Students coached at this Correspondence School. 


DO YOU WANT TO SUCCEED? 


An efficient Passport to the Best Positions is the possession of the 
Electrical Engineering Diploma issued by this School (The C.E.S.) 
to all diligent Students. 

Well-paid and Good Positions await every Successful Student. Com- 
mence Now and ensure your Success in Life. Take LESSONS BY 
POST in Electrical Engineering, Mechanics and Mathematics. 


TO ENSURE YOUR SUCCESS AT 


ELECTRICAL EXAMS. 


STUDY IN PRIVATE AT HOME 
WITH THE VERY BEST TUTOR 


INSTRUCTION UNTIL SUCCESSFUL 


Select the Tutor that has an unbroken Record of Successes 
At the A. of M.E.E. Exams. 


109 Students passed as Qualified Electrical Engineers. 
pri and Guilds Electrical Engineering, etc., Exams :— 


1916 exams. 124 students sat, 1 1 2 passed—i. e., 90 per cent. 
1917 » 85 T 61 Т 72 - 
191 н „ вз , 72 » вв: „ 
1919 " 146 »" 126 T 87 ^x 
1 920 ” 207 oe 1 89 LEJ 9 1 ł , 
192 1 ” 287 ” 265 LAJ 92 LET 


To be successful at your next examination, state your requirements. and 
write to-day for information, free syllabus, and free handbook of exam. 
questions. 
The SECRETARY (Dept. D), The Cambrian pr зарам, 
Cemetery Road, PORTH, RHONDDA, GLA 


NOTICE THE REAMER ON JAWS DIE" 


Paten! applied for and design registered. 


Back view of our C. 200R. 
World-known and біп. size only, (62754 
famous * HEART p paar е E 
T А in Pliers a 
BRAND” Cutting io ш рын 
or Bell Pliers in {ог removing 
all sizes, 4 in, burrs inside 
to 7 in. rising of сш 
by bin, and SABIN E 
8in., 9in. and the use of 


10 in. sizes. extra tools. 


WYNN, TIMMINS, & CO., LTD. 


CENTURY WORKS, COMMER^IAL STREET, BIRMINGHAM. 


CONNOLLY’S (BLACKLEY) Ltd., 
MANCHESTER. 


Insulated Wires and Cables of 
all кеасирчеш, 


CASING AND CAPPING. 


BLOCKS, CLEATS, 
BOARDS FOR SWITCHES 


in stock and made to any design. 


ACCUMULATOR CASES 
and BATTERY BOXES 


Made to Order. 


J.F. & С. HARRIS, Ltd. 


Timber Merchants and Moulding PAIRE 
SAWING, PLANING, MOULDING & GENERAL WOODWORKING MILLS 


58g, WILSON ST., FINSBURY, LONDON, E.C. 


Telephone No,: 1168 London Wall. Please write for Illustrated Price List. 


— — 


*"DIADUCT" 


DisrRisuTIoN Boarps. 


AS SIMPLEX iron - clad double - pole 

8-way distribution board fitted 
with “ Diaduct" Fuse Units, and com. 
plying throughout with Home Office 
Regulations. “This view clearly indi- 
cates the excellent method of mounting 
“employed. 


A comprehensive range is now avilable of these 
Boards, both Double- and Triple-Pole for 5-30 amp. 


, 30-60 amp., or 60-150 amp ,.:00 volt. circuits. The 
detachable end t: oughs, the universal! hinging inte ors, 


and the “ Diaduct ” Fuse Unit (Pate: t No. 159524/19) 


are featur s to which special atte ‘ti n is di ected 


The * Diaduct " Fuse 
Unit shown here radio- 
-graphically is пом 
` generally recognised as 
the most efficient and 
economical fuse on the 
market, Its incorpora- 
tion in ranges of dis- 
tribution boards and 
cut-outs is therefore 
notable. 
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Full particulars in List 
Nos. 952 and 940 re- 
spectively. 


SIMPLEX CONDUITS, Ltd. 


Head Office and Works : 


е LANE, BIRMINGHAM. 
LONDON : 113-117, Charing Cross Road, W.C.2. 
GLASGOW: 72a, Waterloo St. SWANSEA: 5, College St. 
M CH'l'ER : 16. Corporation St SHEFFIELD: 

BRISTOL; 10-11, Denmark Sv. 251.3, Attercliffe Common. 
LIVERPOOL : 95, Whitechapel. NOTT'G'M: May pole Yd., 
LEEDS: 6, White Horse St. ! Long Row 


N'CASTLE: 72, St. Mary's PI. 


Also at IPSWICH and 
CARDIFF: 14, Westgate St. ! 


MIDDLESBRO’ 


, AUGUST 25, Mf) 


——— 


Registered as а 


No. 1660.—Vol. XXXVI. FRIDAY, SEPTEMBER 1, 1922. [m T теве 


ань у 


The Standard for Electrical Testing. аин б | 


We manufacture Electrical Testing Instruments of eve ary 

type. For accuracy and reliability they have set 

a standard throughout the world for all instruments 
of this description. 
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WRITE FOR FULL LIST. 


EVERSHED & VIGNOLES, Ltd. 


Acton Lane Werke, Chiswick, W.4 


Telephone  - = a Chiswick 1370 (Two lines). 
Telegrams ~ - Dorothea, Chisk, London, 


REDUCED PRICES. 


NEC, 


QO 
: ` Anti- Sulphuric Enamel ARORA 


HALD rH 
Lois Std ATOR ROOMS 


P| ELECTRIC FIRES. 


~i а А ДА А НЕНЕН А АБЫ 
GRIFFITHS BROS. & CO. LONDON, LTO. = During last five years every year's y year's ales ——— 
MACK'S ко AD. BERMONDSEY. $E. : have ‘over double previous year. 
menn АШШИ ШШШ ARORA CO. Works: Loughborough. 


SAXONIA ELECTRICAL WIRE Co., Ltd., Roan Works, Greenwich, S.E.10 


Flexible Cables & Cords. Motor Car Armoured Cabies. Aeriais for Wireless. Tele EN WICH. 


FOR HIGHEST G PE ARI N WATER-TUBE 20, KINGSWAY, 
EFFICIENCY. 


- OQ р Е R'S | |Moeper's — ТЕ ете 


| ВО! LE RS п Tel.: Holborn, 5740-1. 
TELEG RAPH & INDIARUBBER WORKS, LIMITED maintain the highest quality, and their durability has been proved. 
DEMNM ы н ы E MM Mp ИЕ 


п гу 


** INSULDERM” 
HEAT RADIATING, HIGH INSULATING 
ENAMEL 
for high temperature coile. 
Prevents sparking at commutater ends. 
GRIFFITHS BROS. & Co., London, Ltd. 
Mack's Road Bermondsey, S E. 16. 


5. DRAPER'S GARDENS, | MILLWALL DOCKS, PURE TAPE AND STRIP, eto. 
(ESTAB LISHED 1860.) | LONDON, E. Telegrams: "Linear, 'ondon." Telephone No.: London Wall 401. 


Rubber Insulated Cables, Telephone Wires, 
Flexibles, Bell Wires, Instrument and Armature 
Wires, Fuse and Resistance Wires. 


LARGE STOCKS. — PROMPT DELIVERIES. 


THE LONDON ELECTRIC WIRE CO.” 
AND SMITHS LTD. 


Playhouse Yard, Golden Lane, E.C.1. 


"EN MARK 


Gone Eloo: 


MAKERS OF ELLISON 


ELECTRIC CONTROL GEAR 


me ак dard for Simplicity 
d Correct Design 


hone — PERRY BARR, BIRMINGHAM. 


р 


ELECTRICITY. 


JOHN OAKEY & SONS. LTD. 


MANUFACTURERS OF 


EMERY, EMERY CLOTH, EMERY PAPER, 


CABINET GLASS PAPER, GLASS CLOTH, 
BLACK LEAD, PUMICE, CROCUS, TRIPOLI, 
ROUGE, ike. 


Oakey's “ Flexible Twilled" Emery Cloth. 


Ver Engineers, Sewing Machine, Lock and Scale Makers, and all purposes where 
great STRENGTH, DURABILITY and PERFECT FLEXIBILITY are required. 


FLINT & GARNET PAPER IN ROLLS, 


50 yards long by 18 in., 20 in., 24 in., 30 in., 36 in., 40 in., 42 in., & 48 in., wide. 


‘í WELLINGTON” EMERY WHEELS. | 
S.E. L 


WELLINGTON EMERY AND BLACK LEAD MILLS, LONDON, 
ALL BRITISH MADE. 


FOR SALE—CHEAP. 


A large number of 48-way Plug Boards, each with 8 Plugs, six-Fuse ways 
complete with Fuses, six Lightning Arre stors and Earth Bar. Can be used 
for many complicated circuit arrangements. Particularly snitable for 
Wireless Experimenters. Quite new. Finest instrument finish. Made by 
Sullivan, 8. G. Brown, A. T. M. Co., E eon Swan, etc., ete. 


Overall dimensions 91" XOTR 
Cost about £6 to make. 
Price 21s. each packed and delivered free. 


S. RENTELL & Со, LTP. 


56, Maiden Lane, London, W.C.2. 


Telephone = — GERRARD 2460. 


ду” 


„А ,) "EXER EB Y а 
GUNMETAL- BRASS Exc | 
ai ™ Е " WEN — 


The [ONDON ECTRIC F CROYDON 


E АР NH HEN VW 


PROMPT DELIVERY PHONE : PURLEY, Б 8. 


PERR 


Heating 
F. WIGGINS & SONS. 


IVI } C A Telephone: Avenue 2248 


FOR INSULATION. 
102, 103 & 104, Minories, LONDON, Е.1, 


Largest Stock in the World. 


GENUINE 


ULMOS 7» 


1224124 GOLDEN LANE 
LTD.1 9NDON.E.C. 


MOSSES & MITCHELL, 


| |CONNOLLY'S (Е 


NOTICE THE RE/ 


Patent applied for and 


Back view of our 
World-known and 6 
famous * HEART 
BRAND" Cutting 12^ 
or Bell Pliers in 
all sizes, 4 im, 
to 7 in. rising 
by din. and 
8in., 9in. and 
10 in. sizes. 


WYNN, TIMMINS, & CO, LTD. 


CENTURY WORKS, odisse STREET, BIRMINGHAM, 


CASING AND CAPPING. 


J. F. & С. напао 
Timber Merchants and Moulding М 
SAWING, PLANING, MOULDING & GENERAL WOOL 


58g, WILSON ST., FINSBURY, - 


Telephone No.: 1168 London Wall, Please write for Ц 


THE CAMBRIAN uma ҮТ 


CEMETERY ROAD, PORTH, GLAM. - 


Principal: WILLIAM THOMAS, M. 1.М.Е., m” M.E.E. 
Deputy xy Principals Dd. I. THOMAS, M t e dE 
Qualified Instruetors in 


Tutors : Staff of Highly 
ED REPUTATION one 


SCHOOL OF UNEQUALLED 
No Branches. 


preference to Students о BER at this Соктун School. 
DO YOU WANT TO —— 

An efficient Passport to the Best Positions is the 

Electrical Engineering Diploma issued by this 

to all diligent 

Well-paid and Good Positions await 

mence Now and ensure your Success 


“in Life. Таке Eu 
POST in Electrical Engineering, Mechan а in 


TO ENSURE YOUR SUCCEDS AT 


ELECTRICAL EXAMS. 


STUDY IN PRIVATE AT HOME 

WITH THE VERY BEST TUTOR 

INSTRUCTION UNTIL SUCCESSFUL 
——R— Á 


Select the Tutor that - an unbroken Record of Successes — 
At the A. of M.E.E. Exams. - 


109 studente рада ee 


ion of the 
Ay 


tudents 


and @ Electrical Engineering, etc. | t 
1516 exams, 124 students sat, 1 12 a passede., DO per ces 
1917 »„ 85 " 61 : ee 
1918 „ 83 » za ‘ |. 8€ » 
1919 ” 146 p» + 1 a i " d Va p) » 
1920 „ 207 р" 1 " E $ o 
1921 œ 287 m 92 , 


To be successful at your next examination, 
write to-day for information, free syllabus, 
questions. 
The SECRETARY (Dept. D), The 
Cemetery Road, PORTH, | 


MANCHEST! 
Insulated Wires 
all (De 
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"BROOK"jjMSEGR 


Single, Two and Three Phase. 


Low Prices High Quality. 


E. BROOK LTD., 
Telephones: 1629 and 1630. Empress Works, Huddersfield. « prase,” КОП СЕЗЙ. 


| ‘ ANTI-SULPHURIC ENAMEL.'"'——Fer Protection from Acid Fumes, 
s INSULDERM ” Heat Radiating High Insulating Enamel for High Temperature Coils, Prevents Sparking at Commutator Enda, 
мш, GRIFFITHS BROS. & CO. (London), Ltd., Bermondsey, S.E.16. 
RECo LUNDBERUS 


Electrical Gre at S trides S 
EKTRIK ^ ES 


Accessories have been made in recent years in 


ARS BUDE IHE matters electrical, and perhaps the 


177 to 489, Liverpool reatest of all has been the dis- 
|. TRADE MARK 220759 Cavern: by users of electrical 
machinery, of the manifold advan- 
M i G А tages in—service—economy—safety 
and efficiency—of | 


AND ALL 
at, мешат! ING VARNISHES 


ELECTRICAL INSULATING MATERIALS. ERVA — c 
ATTWATER ER & S0NS. PINCHIN.JOHNSON&CO.,LTD.. 


Contractors to Admiralty & War Office. ASSOCIATED WITH WILKINSON, HEYWOOD а CLARK, LTD, 
PR ESTON, ENGLAND. General Buildings, Aldwych, London, W.C. 2. 


Silk, Cotton and Enamel Insulated Instrument 
and Armature Wires, also Resistance Wires. 


THE LONDON ELECTRIC WIRE 60. 
AND SMITHS LTD. 


. Playhouse Yard, Golden Lane, E.C.I. 


LARGE STOCKS. — PROMPT DELIVERIES. 
PORTABLE 


. Noted for their иави: and robust 


| i construgtion, these instruments have; ^ — MOVING-COIL for D.C. 
| ' long occupied the foremost position at ) MOVING-IRON AND 

` home and abroad. The keynote of the i DYNAMOMETER 1YPES 
| design is Simplicity and Safety and. \ for D.C. and A.C. 


10676 ате die een i de in + quality. 


117, Viotoria 8t., 
WESTMINSTER. 


EVERETT EDGCUMBE ==- 


ii. : ELECTRICITY. 


WINDING. 


MOTORS OF ANY ‘SIZE OR 
TYPE REWOUND OR REPAIRED 
PROMPTLY. 


HIGHEST CLASS OF WORK 
GUARANTEED. 


ELECTRIC TOOLS OF ALL TYPES. 


VACUUM CLEANER AND FAN 
MOTOR REPAIRS A SPECIALITY. 


The WESTMINSTER TOOL & ELECTRIC Co. 


WESTOOL WORKS: 
Putney Bridge Road, Putney, Londen, S.W.15. 


Telephene: Putney 1178. 


Telegrams : Westolelco, Put, Londen. 


F. WIGGINS & SONS. 


М І C Telephone: Avenue 2248 


FOR INSULATION. 


BP E CES N Ix 


ASSURANCE COMPANY, LIMITED, 


ESTABLISHED 1782. 
Head Offos: Pheanix House, King Wiiliam Street, London, Ш.0.4 
Total Assets 824.000.000. Claims Paid £180,000.000 


Chairman: SIR GERALD Н. RYAN, Bart. 


FIRE, LIFE, ACCIDENT, MARINE, 


Less of Profits following Fire, Workmen's Compensation, Fidelity Guarantee 
Burglary, Trustee and Executor, &c. 


ELECTRIC LIGHTING. 


encouraged the development of Eleetricity and the 
Offios '" Rules for Electrical Installations are = 


The Company has 
тей - квото 


throughout the werid. Copies тШ be supplied free on applisation to Head 
General Manager: R. Y, SKETCH. 


SPECIAL GLASS 


SEMI-INDIRECT LIGHTING 


BOWLS, DISHES, REFLECTORS, GLOBES, etc. 
ALSO 


HEAT RESISTING AND CHILL PROOF 
ARC GLOBES, INNER TUBES, ETC. 


Particelars on application. 


New English Glass Manufacturers, Ltd. 


DUDLEY PORT, STAFFS. 


oye 


PE 


ENF LELT 


THE TRIPLE. 
PURPOSE SIGN. 


HE ““Тирге-Ригрозе” Sign — the 
most en.inently practical form of 
economy yet offered to all interested 

in the efficient lighting of shop windows. 


An unrivalled combination of scientific 
lighting by night, distinctive decoration 
by day, and forceful advertising by 
day and right and—at one cost only. 


The Company, being actual manufacturers of 25 
vears' standing and experience in electric lighting, 
etc, wish particularly to emphasise their ability 
to produce, at a very reasonable figure, signs both 
carefully designed. and constructed with a full 
knowledge and appreciation of their triple purpose. 


Lists or special destens willingly sent on request. 


SIMPLEX 


CONDUITS LTD. 
Head Office and Works: 


GARRISON LANE, BIRMINGHAM. 


LONDON: 113-117, Charing Cross Road, W.C2 


GLASGOW: 72a, Waterloo St. 
M'CH'TER : 16. Corporation St 
BRISTOL: 10-11, Denmark St. 
LIVERPOOL : 96, Whitechapel NOTT'G'M : May pole Yd., 
, White Horse St, 

N' C ASTLE: 72, St. Mary's Pl. 


Also at IPSWICH anu 
CARDIFF: 4, Westgate St, MID 


DLESER | 
| | 


SWANSEA: 5, College ft 
SHEFFIELD: 
251.3, Attercliffe Comme 


Reàistered as 


- FRIDAY, SEPTEMBER 18, 1922. ЕЕЕ 


RECISTEREO 
TRADE MARK 


ee 2! EE 
The Rëcogħised Standard for Testing Sets 


"REDUCED PRICES. | сете ATO CHO tna 


THE Telegrams : | 
TRADE MARK Dorothea, Chisk, London, 
HAT аы 


Write for List of all Instruments, 


T 
IDENTIFIES ALL INSTRUMENTS 
MADE BY ED 
Acton Lane Works, 


EVERSHED & VIGNOLES, Ltd., Chiswick, W. 4. 


b ‘ANTI-SU LPHURIC ENAM EL.”—For Protection from Acid Fumes, 
и INSULDERM" Heat Radiating High Insulating Enamel for High Temperature Coils, Prevents Sparking at Commutator Ends, 
$925. (QGRIFFITHS BROS. & CO. (London), Ltd., Bermondsey, S.E.16. 


MAKERS 


" ZBAXONIA ELECTRICAL WIRE Со. Lto., Roan Жай», Greenwich, SEI 


| „Flexible Cables & Cords. Motor Car Armoured Cables. Aerials for Wireless. 22197040? 


HOOPER'S 


TELEGRAPH & INDIARUBBER WORKS, LIMITED | maintain the highest quality. 


not ee nt it | MILLWALL DOCKS, PURE TAPE AND STRIP, etc. 


LONDON, E.C 
(ESTABLISHED 1860.) LONDON, E. Telegrams: "Linear, 'ondon." — Telephone No.: London Wall 401. 


Sue SPEARIN 
AME LONDON ELECTRIC-WIRE CO. 
AND SMITHS LTD. 


Р ТЕКА Yard, Golden Lane, E.C.1. 


“UNION CABLES 


PAPER-———————BITUMEN--—— — — ——-RUBBER-————— ———-AIR-SPACE 
st UNION CABLE Cz Ltd., Dagenham Dock, Essex. Telephone: Rainham 25 (3 lines). Telegrams: ‘‘ Cablewell, Dagenham " 


(эй y” 


“ТОМО. Y'S (BLACKLEY) Ltd., 


Hooper’s Vulcanised Indiarubber Cables 
for Electrical Work : 


and their durability has been proved. 


WATER-TUBE Од 


Rubber Insulated Cables, Telephone Wires, 
Flexibles, Bell Wires, Instrument and Armature 
Wires, Fuse and Resistance Wires. 


LARGE STOCKS. — PROMPT DELIVERIES. 


F. WIGGINS & SONS. 


IVI И CA Telephone: Avenue 2248 


MANCHESTER. FOR INSULATION. 
102°) 103 & 1053, Minories, LONDON, E.1, 


wt Insulated Wires and Cables of | 
E all Descriptions, | 


Largest Stock in the World. 


її. 


FROM 


CONSTABLE’S LIST. 
“The All Electric Асе” 


Ву A. GOWANS WHYTE, B.Sc., A.LE.E, 


A book about Electricity and its 
Industrial and Domestic Application 


Demy 8vo. ILLUSTRATED. 7/6 net. 


“©The All Electric Age’ is, іп our opinion, the first really 
popular book on electricity that has ever been written.”— 
ELECTRICAL CONTRACTOR. 


The Electro-Metallurgy of Steel. Сох Gow, A.R.S.M., B.Sc. 
Edited by BERTRAM BLOUNT. Demy 8vo. Illustrated. 
A volume devoted to the application of electricity to the 
melting and treatment of steel. 27/6 net. 


Electric Welding and Welding Appliances. Н. CARPMAEL 
Imperial 8vo. Illustrated. (The Engineer Series.) 


18 /- net. 


Industrial Electrical Measuring Instruments. KENELM 


EpccumsE, M.Inst.C.E., M.LE.E. Demy 8уо. 430 
pages. 260 Illustrations. 16/- net. 2nd Edition, 
entirely Rewritten and Enlarged. 


The Propagation of Electric Currents in Telephone and Tele- 
graph Conductors. J. A. Fleming, M.A., D.Sc., F.R.S. 
21 /- net. | 


The Theory of Electric Cables and Networks. ALEXANDER 
RussELL, M.A, D.Sc. 2nd Edition. Entirely Revised. 


and largely Re-written. 24/- net. 


Electro-Metallurgy. J. B. C. Kershaw, F.LC. With 61 
Illustrations. Extra Crown 8vo. 7/6 net. 


The Manufacture of Chemicals by Electrolysis. A. J. Hale, 
B.Sc., F.IL.C. (A Treatise of Electro-Chemistry. Edited 
by BERTRAM Віоомт, F.LC) Demy 8vo. Illustrated. 
6 /- net. 


Continuous Current Engineering. ALFRED Hay, D.Sc., 


M.LE.E. 2nd Edition. A New and Revised Edition of 
this Popular Text-Book. 330 pages. 183 Illustrations. 
Demy,8vo. 9/6 net. 


Complete Lists of Technical Books 
will be sent Post Free on Reque:t. 


10 & 12, ORANGE STREET, 
LONDON, W.C. 2. 


ELECTRICITY. 


SEPTEMBER 19, 10%. 


PITMAN'S 
TECHNICAL BOOKS. 


A SELECTION FROM THE ELECTRICAL SECTION 


NEW EDITION. 


THE DYNAMO. 


Its Theory, Design, and Manufacture. By C C 
Hawkins, M.A., M.I.E.E. Sixth Edition. Vol. | 
With 311 Illustrations, 21/- net. Almost entret 
re-written and considerably enlarged. Vol. Г, 
New Fdition, in rapid preparation. 

This is a standard work for all electrical engineers, 
dealing thoroughly with the subject in a mann: 
which wil be appreciated by all Students ani 
Designers. 


A SMALL BOOK ON ELECTRIC MOTORS FOR А.С. & CL. 


By W. PeRREN Maycock, M.I.E.E. 

All books by this author have been among the mrs: 
popular for Students of Electrical Engineer. 
owing principally to the writer’s ability to exphiz 
his subject in a lucid, easily understood manre: 
The different kinds of electric motor and contr. 
gear are described very clearly in this volume. 1°: 
Illustrations. 6/- net. - 
Other Books by the same Author : 

Electric Wiring, Fittings, etc., 10/6 net. Electric 
Wiring Diagrams, 5/— net. Electric Wiring Таре, 
B/- net. Electric Circuit Theory, 10/6 net. Alter- 
nating Current Work, 10/6 net. 


THE STEAM TURBO-ALTERNATOR. 


By L. C. Grant, A.M.I.E.E. 

A book for Central Station Engineers, Operator. 
anu Students dealing with the various types с' 
Turbines. It is essentially a practical treatise íc: 
practical men. 161 Illustrations. 16/- net. 


STORAGE BATTERY PRACTICE. 


By R. RaNxIN, B.Sc., M.ILE.E. 
A practical handbook on the mannfacture and рг- 
perties of Electric Accumulators and their installa 
and operation, 7o Illustrations and Іг import: 
tables. 7/8 net. 

ERR KE HERE MT EM RR 


POWER WIRING DIAGRAMS. 


By A. T. over, M.LE.F. 

A handbook of connection diagrams of control 2°- 
protective svstems for industrial С.С. and AC. 
machines and apparatus, containing over 20 (x^ 
fully prepared diagrams, each diagram being acc 
panied by explanatory notes. Pocket size, with :5: 
Illustrations, 7/6 net. 


Pe a ш a 
WHITTAKER’S ELECTRICAL ENGINEER'S POCKET 8001 


Fifth Edition, edited by R. E. Neate, B.Sc. (Hea: 
A.C.G.I., A.M.I.E.E. 

Entirely re-written by Specialists in each parti cie 
branch of Electrical Engineering. А handbook zl 
text book in one handy volume. Indispen=: 
to the practical man. 679 pp., with 323 illustrate 
10/8 net. 

“We tried it with several pet questions, arè ` 
answered them all in record time.’’—The Eiir- 
Times. 


Орай Booksellers. Complete Catalogue and full particos" 
post free, from 


SIR ISAAC PITMAN & SONS, Li. 
Parker St, Kingsway, London, W.C/ 


| 
| 


a 
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"BROOK" MOTOR. 


Single, Two. and Three Phase. ТЕСНМ№О 06 


Low Prices. High Quality. 


E. BROOK LTD., 


Wires: 
Aephones: 1629 and 1620. Empress Works, Huddersfield. « PHASE,” HUDDERSFIELD. 


“ ANTI-SOLPHURIC ENAMEL. ' 
from Acid Fumes. 
“INSULDERM ” Heat Radiating High Insulating Enamel ^ 


for High Temperature Coils, Prevents Sparking at Com- 
mutator Ends. 


зе, GRIFFITHS BROS. & Co. London Ltd., Bermondsey, S.E-16. || TRADE MARK. і“ 


HE LONDON ELEGTRIC WIRE 00. 
AND SMITHS LTD. —— 


m Yard, Golden Lane, E.C.1. LARGE STOCKS. — PROMPT DELIVERIES. 


WESTON 


Electrical Instruments. 


Teston мани Instrument Co., Ltd., 
Audrey House, Ely Place, Holborn, LONDON, E.C.1. 


' — For Protection 


Electrical 


.ARE STILL 
THE BEST, 


Silk, Cotton and Enamel Insulated Instrument 
and Armature Wires, also Resistance Wires. 


There’s a lot of business about like this 


There are many good-class houses such as this 
whose owners would welcome information about 


“HENLEY Wiring System . They 


have probably kept aloof from electricity because of 

the fancied disturbance to their comfort, or the 

thoughts of mutilation to their premises. Tell them 

how The Henley Wiring System can be put in with 

little i inconvenience to them while they are in full 
occupation. 


, W. T. Henley's Telegraph) Works / Co., Ltd., 
OS B'omficid S:reet, London, E.C.2. 


CASTLE ТЕМАН, 
HENLEY 


Wirng System p Sh н 
L 4 . 
Кыл г> 


EC d e ^ аА 
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ii. | | ELECTRICITY. CERTEWEEN 


ome mm r || CRED 
Deputy Prineipel: Dd. 1. THOMAS, M.Inst.E., F.R.S.A. | 


Tutors : Staff of Highly Qualified Inséructore in all subjecte. 

Se re ae || BOWL FIRE 

abr rar сие со coached ee his Agentia! Employers give Р > 
DO YOU WANT TO SUCCEED? 


Ав efficient Passport to tbe Best Positions is the possessien 
Electrical Engineering Diploma issued by this School (The Crs) 
to all diligent Students. 

Well-paid and Good Positions await Successful Student. Com- 
mence Now and ensure your Success in Life. Take LESSONS BY 
POST in Klectrieal Engineering, Mechanjes and Mathematies. 


TO ENSURE YOUR SUCCESS AT 


ELECTRICAL EXAMS. 


STUDY IN PRIVATE AT HOME 
WITH THE VERY BEST TUTOR 
INSTRUCTION UNTIL SUCCESSFUL 


Select the Tutor that has an unbroken Record of Successes 
At the A. of M.E.E. Exams. 


109 Studente passed аг Qualified Electrical Engineers. 


гр 4 эм Galids Electrical Engineering, etc., Exams :— 

1916 exams. 124 studente sat, 112 passed—i.e, ЭО per cent. 
1917 9,9 ' 85 ee 61 »* 72 oo 
191 B м 95 7 »9 8061 »9 
1919 „ 146 „ 126 " 87 » 

1 920 p 207 »9 1 89 99 91 і »9 

1 ea 1 ГТ) 287 os е. ss 92 9v 


То be successful at your next examination, uirements, and 
write today for infermation, free syllabus, а mice e handbook of exam. 
uesti 
3 The SECRETARY (De T'i -D), The Cambrian Electrical Scheel. 
etory Road, PORTH. RHONDDA, GLAM. 


NOTICE THE REAMER ON JAWS DU” Ж 


Patent applied for and design registered. 


Back view of our С. 200R. 
World-known and біп. size only, (E 
famous * HEART UB MN I 
BRAND” Cutting is ы RORE | 

or Bell Pliers in for removing 
all sizes, 4 in. burrs inside 
to 7 in. rising ОЁ conduit 


rm 
20 °/, PRICE REDUCTION. 


by $ іп., and tubing | 

i o D without HE Creda Bowl Fire—an 
Vd the use of inexpensive, economical, 

10 in. sizes. extra tools 


and thoroughly efficient 

fire, of sound and scien- 

tific ота rud 
t : 

WYNN, TIMMINS, & CO., LTD. office, Sud оло Ted. Ur 


CENTURY WORKS, COMMERCIAL STREET, BIRMINGHAM. bath-room 


CONNOLLY'S (BLACKLEY) Ltd., Price 40/- (sub. MCCC cord 


This substantial reduction from 50 /-, 
MANCH ESTER. especially in view of the exceptional 
Insulated Wires and Cables of quan'ities sold last winter, makes it а 


all Descriptions. very attractive proposition. It is sup- 
plied suitable for all standard voltages 


and consumes approximately 600 watts. 


CASING AND  CAPPING. о bie eran ОСОКЕ 


BLOCKS, CLEATS, let. Copies willingly sent ow application. 
BOARDS FOR SWITCHES 
їп stock and made to any design. CREDENDA CONDUITS CO, LTD. 
ACCUMULATOR CASES 
and BATTERY BOXES Head Office and Works: 
Made to Order. WHITEHOUSE ST., ASTON, BIRMINGHAM. 


J F & G HARRIS Ltd LONDON: Baxter and Caunter, Limited, 
7 * - 9 o9 Tottenham Court Road, W.r. 


e Also at Glasgow, Manchester, Bristol, 

Timber Merchants and Moulding Manufacturers, Liverpool, Leeds, Newcastle, Сагай 

SAWING, PLANING, MOULDING & GENERAL WOODWORKING MILLS Wants) Нона, „е. Middles- 
rough, etc 


58g, WILSON ST., FINSBURY, LONDON, E.C. 
Telephone No.: 1168 London Wail. Please write for Illustrated Price List. eee ЕР ҮЗҮЛЧҮ. ee 1 00 1 0 19 Д 


9 PRACTICAL-TRADEC JOURNAL 


yt 
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D LL. === - > You can identify, by the registered name '' Megger,” the Electrical Testing 
j Instruments that have set and maintained a standard of exce!lence that has 
| never been surpassed. Write for the full * Megger" list to the sole makers, 


EVERSHED & VIGNOLES, Ltd., 
Acton Lane Works, Chiswick, W.4. 


Telephone: Chiswick 1370 (Two lines). Telegrams: Dorothea. Chisk London. 


REDUCED PRICES. 


Без detailed 
Advertise- 
ments every 
fortnight. 


RU LLU Aare n ТИТ УЫ 


| EA 

. * ' 

‘ Anti-Sulphuric Enamel AROR 

SHOULD EE USED IN ALL - 
ACCUMULATOR ROOMS : 


MUT ELE ELECTRIC FIRES. 


GRIFFITHS BROS. & CO.. LONDON, LTO. - During last five years every year's sales 


MACK'S ROAD. BERMONDSEY. SE have been over double previous year. 
арка ана а aLL Lu diu uoa ARORA CO Works: Loughborough 


AXONIA ELECTRICAL WIRE Co., Ltd., Roan Works, Greenwich, S.E.10 


Üexible Cables & Cords. Motor Car Armoured Cables. Aerials for Wireless. CP С 
(0000 seteeeennm genre iie bio ^ catal beiden ee АЙШӘ, ані 0 ee 


JR HIGHEST WATER-TUBE 20, KINGSWAY., 
“FICIENCY. SPEARIN BOILERS. UO aoe 


; H 's Vulcanised Indiarubber Cabl 
E HOOPERS. "uvm TT 


J TELEG RAPH & INDIARUBBER WORKS, LIMITED maintain the highest quality, and their durability has been proved. 


mn a Tati he 


/ 


* INSULDERM"? 
HEAT RADIATING, HIGH INSULATING 
ENAMEL 


for high temperature coils. 
Prevents sparking at commutator ends. 


GRIFFITHS BROS. & Co., London, Ltd. 
Mack's Road, Bermondsey, S. E. 16. 


p bor. САЕРЕМ, | MILLWALL DOCKS, PURE TAPE AND STRIP, etc. 
(ESTABLISHED 1860.) | LONDON, Е. Telegrams: "Linear, 'ondon." Telephone No.: London Wall 401. 


Rubber Insulated. Cables, Telephone Wires, 
Flexibles, Bell Wires, Instrument and Armature 
Wires, Fuse and Resistance Wires. 


LARGE STOCKS. — PROMPT DELIVERIES. 


ЧЕ LONDON ELECTRIC WIRE 60. 
AND SMITHS LTD. 


layhouse Yard, Golden Lane, E.C.I. 


MAKERS OF ELLISON 


ELECTRIC CONTROL GEAR 


Оле Standard for Sinplici 
and Correct Desin 4 


WORKS :— PERRY. BARR, BIRMINGHAM. 


i ELECTRICITY. Зас 


JOHN OAKEY & SONS, LTD. юта Tae BEANE 8 


Patest applied for and desiga rq 
MANUFACTURERS OF 


EMERY, EMERY CLOTH, ‘EMERY PAPER, Back view of our 


World;known and 
CABINET GLASS PAPER, GLASS CLOTH, 


famous * HEART 
BLACK LEAD, PUMICE, CROCUS, TRIPOLI, BRAND” Cutting 
ROUGE, &c. 


Oakey’s “ Flexible Twilled'" Emery Cloth. oF Bel ore 


all sizes, 4 in. 
For Engineers, Sewing Machine, Lock and Scale, Makers, and all purposes where to:7 in. risin 
great STRENGTH, DURABILITY and PERFECT FLEXIBILITY are required. & 


by 4 in., and 
FLINT & GARNET PAPER IN ROLLS. ee ade 
so yards long by 18 in., 20 in., 24 in., 30 in., 36 in., 40 іп., 42 in., & 43 in. wide. 


10 in. sizes. 
“WELLINGTON” EMERY WHEELS. 
WELLINGTON EMERY AND BLACK LEAD MILLS, LONDON, S.E.1. 


ALL BRITISH MADE. WYNN, TIMMINS, & CO., LTD. 


CENTURY WORKS, COMMERCIAL STREET, BIRMINGNAR. 


CASING AND CAPPING. 


BLOCKS, CLEATS, 
* BOARDS FOR SWITCHES 


in stock and made to any бий. 


FOR SALE—CHEAP. 


A large number of 48-way Plug Boards, each with 8 Plugs, sIx-Fuse ways ACCUMULATOR CASES ERY Бой 
complete with Fuses, six Lightning Arrestors and Earth Bar. Can be uscd end 
for many complicated circuit arrangements. Particularly suitable for Made te Order. 


j " it w. Finest inst t finish. Made b 
Wires Enn e d. Brown, A. T. M. Co, Edison Swan, etc.,ctc. У J. F. & G. HARRIS. I td, 
Overall dimensions 91" x 6" x 21" dus x | d 
Timber Merchants and Moulding Manufacturen, 
Cost about £6 to make. 


: | 4 d delivered SAWING, PLANING, MOULDING А GENERAL WOODWORKING ИШ 
Price 21s. each packed an e age i 58g, WILSON ST. FINSBURY, LONDON, EC. 
S. RENTELL & С я L Ў Telephone No.: 1168 London Wall. Please write for Illustrated Price Lit 

36, Maiden Lane, London, W.C.2. 


Telephone — = — — GERRARD 2460 


THE CAMBRIAN ELECTRICAL SCHOOL 


CEMETERY ROAD, PORTH, GLAM. 
Principal: WILLIAM THOMAS, M.LM.E., A. of МЕЕ. 
Deputy Principal: Dd. I. THOMAS, M.Inct.E., F.RS.A. 
Tutore: Staff ef Highly Qualsfted Instructors in ell subjects. 


A сар ре deen BA UNEQUALLED REPUTATION. 
preference: te Students cor Toi te hia c remi diy etd i 


DO YOU WANT TO SUCCEED? 


efficient Passport to the Best Positions is th jon of de 
Electrical Engineering Diploma issued by this School (Ihe СЕЗ) 


mence Now and ensure your Success in Life. Take LESSONS 81 
POST іа Electrical Engineering, Mechanics and Mathemstia. 
TO ENSURE YOUR SUCCESS AT 


ELECTRICAL EXAMS. 


STUDY IN PRIVATE AT HOME 
WITH THE VERY BEST TUTOR 
INSTRUCTION UNTIL SUCCESSFUL 


the Tutor that has gn unbroken Record of Successes 
.At the A. of M.E.E. Exams. 


109 Studente passed ae QuahGied Electrical Engine. 


7 
Eiectric Heating Croydon 


А 


2 тш» 


"- бебе ешн кимен, etc., Exams :— 

F. WIGGINS & SONS. 1917 . 88S  . Bd ee ге, 90 pe m 

1918 , А зеі . 

Telephone: Avenue 2 48. 1919, 146 n 128 " 87 . 

ae a 1 920 n 207 ээ 1 89 э? 9 11 ” 
о be successful at your next examinati tate i ві 
} Е | write to-day for information, free syllabus. aod fica 1 book of enu. 

Largest Stock in the World. questions. 
V 102, 103 & 104, Minories, LONDON, E.1. Tho SECRETARY (Dept. D), The Cambrian Electrical Sched. 


Cemetory Road, PORTH. RHONDDA, GLAM. 


GENUINE 


ULMOS «ee AY | CONNOLLY’S (BLACKLEY) 14, 
ET FIBRE | MANCHESTER. 
MOSSES & MITCH ELL, f6 ои Insulated Wires and Cables of 


all Descriptions. 


ico as a "AMAT icu 
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“BROOK” MOTOR 


Single, Two and Three Phase. 


Low Prices. High Quality. 


E. BROOK LTD., 


| Я s Wires: 
Мерһопеѕ : 1629 and 1630. Empress Works, Huddersfield. « pyase,” HUDDERSFIELD. 


5 ANTI-SULPHURIG ENAMEL.”’—Fer Protection from Acid Fumes. 
‘iINSULDERM’’ Heat Radiating High Insulating Enamel for High Temperature Coils, Prevents Sparking at Commutator Enda, 
мв. GRIFFITHS BROS. & CO. (London), Ltd., Bermondsey, S.E.16. 


REC» LUNDBERGS’ 
It is erroneous to suppose that any var- 


Electrical ОҒ great value ~% 
E KTRI .. "J nish or tes is good enough f 


Accessories 
TRA 477 to d pm the insulation of your machinery. Theeasy 
DE MARK Road, London, N, running of your machines, the efficieficy of 


ARE art THE 
| your shops and the very “life " of the plant 


itself depend upon sound insulation. That 
AND ALL 


is why Minerva Insulating Specialities are €. 
of a value far too great to be ignored. = ЖЕКЕ EAN 
ELECTRICAL INSULATING MATERIALS. | EE 
ATTWATER & SONS. PINCHIN.JOHNSON&CO. LTD. 


| Contractors to Admiralty & War Office. ASSOCIATED WITH WILKINSON, HEYWOOD & CLARK, LTD, 


PRESTON ENGLAND General Buildings, Aldwych, London, W.C. 2. 
5 e 


HE LONDON ELECTRIC WIRE CO. 
AND SMITHS LTD. 


Playhouse Yard, Golden Lane, E.C.1. 


Silk, Cotton and Enamel Insulated Instrument 
and Armature Wires, also Resistance Wires. 


LARGE STOCKS. — PROMPT DELIVERIES. 


THE 


INSULATION TESTING SET | | ROBUST CONSTRUCTION 


A true Ohmeter— Independent of variations of testing pressure. AND HARD WEARING 


ACCURATE DEAD-BEAT QUALITIES. 
SENSITIVE 


117, Victoria St., » Collindale Worke, 
WE3 MINSTER. * HENDON. 


= A Light, Compact, 
Self-contained 


Testing Unit of 


ii. | ELECTRICITY. 


"е CREDA 


BOWL FIRE. 


WINDING. 


MOTORS OF ANY SIZE OR 
TYPE REW OUND OR REPAIRED 
PROMPTLY. 


HIGHEST CLASS OF WORK 
GUARANTEED. 


ELECTRIC TOOLS OF ALL TYPES. 


VACUUM CLEANER AND FAN 
MOTOR REPAIRS A SPECIALITY. 


The WESTMINSTER TOOL & ELECTRIC Co. 


WESTOOL WORKS: 
Putney Bridge Road, Putney, Londen, S.W.15. 


Telephene: Putney 1170. 


Telegrams: Westololco, Put, London. 


F. WIGGINS & SONS. 


М I C Telephone: Avenue 2248. 


FOR INSULATION, 


Largest Stock in the World. 
102, 103 & 104, Minories, LONDON, E.1. 


P XX «ЕС N I ж 


ASSURANCE COMPANY, LIMITED. 


ESTABLISHED 1782. 
Head Office: Рћсапіх House, King William Street, London, E.C.4 
Total Assets 24,000,000. Claims Paid 180,000,000. 
Chairman: SIR GERALD М. RYAN, Bart. 
FIRE, LIFE, ACCIDENT, MARINE, 


Loss of Profits following Fire, Workmen's Compensation, Fidelity Guarantee. 
Bur, lary, Trustee and Executor, &c. 


ELECTRIC LIGHTING. 


The Company has always encouraged the development of Electricity, and the 
well-known '' Phenix Fire Office” Rules for Electrical Installations are in usc 
throughout the world. Copies will be supplied free on application to Head offices 


Gereral Manager: R. Ү. SKETCH. 


SPECIAL GLASS 


SEMI-INDIRECT LIGHTING 


BOWLS, DISHES, REFLECTORS, GLOBES, ete. 
ALSO 


HEAT RESISTING AND CHILL PROOF 
ARC GLOBES, INNER TUBES, ETC. 
Particalars on application. 


New English Glass Manufacturers, Ltd. 


DUDLEY PORT, STAFFS 
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— 
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20 °/, PRICE REDUCTION. 


inexpensive, economical, 

and thoroughly efficient 

fire, of sound and scien- 
tific construction, particularly 
suitable for local heating in the 
office, study, dressing- bed- or 
bath-room. 


Price 40/- (sub.) Compete жи, Rex ble cord 


This substantial reduction from 50/-, 
especially in view of the exceptional 
quan ities sold last winter, makes it a 
very attractive proposition. It is sup- 
plied suitable for all standard voltages 
and consumes approximately 600 watts. 


T: Creda Bowl Fire—an 


Full details contained in the Creda Fire Book 
let. Copies willingly sent on application. 


CREDENDA CONDUITS CO, LTD, 


Head Office and Works: 


WHITEHOUSE ST., ASTON, BIRMINGHAM. 


LONDON : Baxter and Caunter, Limited, 

Tottenham Court Road, М.І. 

Also at Glasgow, Manchester, Bristol, 

Liverpool, -Leeds, Newcastle, Cardiff, 

Swansea, Nottingham, Sheffield, Middles- 
brough, etc. 


! 


ү} 
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The name that identifies the most Reliable 
Measuring Instruments is the name MEGGER. 
[t is the registered Trade Mark applied to 
Measuring Instruments made only by 


EVERSHED & VIGNOLES, Ltd., 


Acton Lane Works, Chiswick, W.4. 


7 TN 


Telephoné : Chiswick 1370 (Two línes). 
Telegrams: Dorothea, Chisk, London 


REDUCED PRICES. 


“ ANTI-SULPHURIC ENAMEL."—Fe Protection from Acid Fumes 
ac INSU LDERM = ioe Radiating High Insulating Enamel for High Temperature Coils, Prevents Sparking at Commutator Enda, 
м2, GRIFFITHS BROS. & CO. (London), Ltd., Bermondsey, S.E.16. 


SAXONIA ELECTRICAL WIRE Co., Ltd., Roan Works, Greenwich, S.E.10 


Flexible Cables & Cords. Motor Car Armoured Cables. Aerials for Wireless. Tele EN WICH 


E Q О i a3 R' S Hooper's Vulcanised Indiarubber Cables 
for Electrical Work a 
TELEGRAPH & INDIARUBBE R WORKS, LIMITED maintain the highest quality, and their durability has been proved. 


5, DRAPERS’ GARDENS, 
LONDON, E.C. 2. MILLWALL DOCKS, PURE TAPE AND STRIP, etc. 


(ESTABLISHED 1860.) LONDON, E. Telegrams: "Linear, 'ondon." Telephone No.: London Wall 401. 


FOR HIGHEST WATER-TUBE 20: KINGSWAY, 

EFFICIENCY. 9P EARIN ВО ЕНД. |: tu: teen shok 

ubber Ins e ables, Telephone Wires, 

THE LONDON ELECTRIC WIRE 00. apio oo te erste da Armature 
AND SMITHS LTD. 


Wires, Fuse and Resistance Wires. 
Playhouse Yard, Golden Lane, E.C.lI. 


UNION CABLES 


PAPER— ———BITUMEN— ——RUBBER— ——————AIR-SPACE 
UNION CABLE Co., Ltd., Dagenham Dock, Essex. Telephone: Rainham 25 (3 lines). Telegrams: ** Cablewell, Dagenham ” 


F. WIGGINS & SONS. 


Telephone: Avenue 2248. 
—_ 
М СА rossa. 
Largest Stock in the World. 
102, 103 & 104;Minories, LONDON, E.1. 


CONNOLLY’S (BLACKLEY) Ltd., 
MANCHESTER. 
Insulated Wires and Cables of 
all Descriptions. 


LARGE STOCKS. — . PROMPT DELIVERIES. 


_ No. 1666.—Vol. XXXVI. FRIDAY, OCTOBER 13, 1922 . [еч *] Twopence. | 
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ELECTRICITY. 


are those which are made 
In accordance with BRITISH 
PATENT No. 10918/1913 by the following 
firms or their licensees and marked with 


the word GASFILLED on the bulb: 
THE BRITISH THOMSON-HOUSTON CO., LTD. 


Manufacturers оў MAZDA LAMPS. 


THE GENERAL ELECTRIC CO,, LTD. 


Manufacturers of OSRAM LAMPS. 


SIEMENS BROTHERS & CO., LTD. 


Manufacturers of SIEMENS LAMPS. 


Users of Electric Lamps are Warned 
against imitations of the genuine GAS- 


FILLED LAMP which are being offered 
under the descriptions of ^ HALF-wATT " 
Lamps, * Нісн EFFICIENCY” LAMPS, etC., 
and which are vacuum lamps although 
resembling gasfilled lamps in bulb shape 
and filament formation. | 


Legal proceedings will be taken 
by the Patentees against any 
person manufacturing, selling or 
using infringing lamps 
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“BROOK” MOTOR 


Single, Two and Three Phase. 


ju) 


Twopence. 


Low Prices. High Quality. 


E. BROOK LTD., 


Telephones: 1629 and 1630. Empress Works, Huddersfield. « prase,” HUDDERSFIELD. 


EKTRIK 2 


477 to 489, 
TRADE MARK i 


*ANTI-SULPHURIC ENAMEL.” — For Protection 
from Acid Fumes. 
*INSULDERM ” Heat Radiating High Insulating Enamel 


for High | арине Coils; Prevent: Sparking at Com- 
mutator En 


x, GRIFFITHS BRO; 3. & Co. London Ltd., Bermondsey, S.E. 16. 


THE LONDON ELEGTRIC WIRE CO. 


Silk, Cotton and Enamel Insulated Instrument 


AND SMITHS LTD. and Armature Wires, also Resistance Wires 


Playhouse Yard, Golden Lane, E.C.1. LARGE STOCKS. — PROMPT DELIVERIES. 


WE STO N 


Electrical Instruments. 


Weston Electrical Instrument Co., Ltd., 
Audrey House, Ely Place, Holborn, LONDON, Е.С.1. 


‚ There’s alot of business about like this 


There are many good-class houses such as this 


whose owners would welcome information about 
"HENLEY Wiring System. They 


' have probably kept aloof from apie because of 
_the fancied disturbance to their comfort, ог the [ 

thoughts of mutilation to their premises. Tell them 

how The Henley Wiring System can be put in with 


Winng emm st em 
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| M ^ little inconvenience to them while they are in full 
occupation. 

à e W. T. 'Henley's Telegraph Works Co., Ltd., 

— Blomfie!'d S reet) London, E E.C.2. 


ii. ELECTRICITY. 


THE CAMDRIAN ELECTRICAL SCHOOL, 
CEMETERY ROAD, PORTH, GLAM. 


Principals WILLIAM THOMAS, М І.М E., A. of M.E.E. 

Deputy P Principals Dd. I. THOMAS, M.Inst.E., F.R.S.A. 
: Staff of Highly Qualyfted Instructors in all subjects 

SCHOOL OF UNEQUALLED REPUTATION. 


No Branches. No nts. Influential Employers give 
preference to Students coached at this Correspondence School. 


DO YOU WANT TO SUCCEED? 


An efficient Passport to the Best Positions is the possession of the 
Electrica! Engineering Diploma issued by this School (The C.E.S.) 
to all diligent Students. 

Well-pa'd and Good Positions await every Successful Student. Com- 
mence Now and ensure your Success in Life. Tako LESSONS BY 
POST in Electrical Engineering, Mechanics and Mathematics. 


TO ENSURE YOUR SUCCESS AT 


ELECTRICAL EXAMS. 


STUDY IN PRIVATE AT HOME 
WITH THE VERY BEST TUTOR 


INSTRUCTION UNTIL SUCCESSFUL 


Select the Tutor that has an unbroken Record of Successes 
t the A. of M.E.E. Exams. 


109 Students passed as Qualified Electrical Engineers. 


ту sad Gade Electrical Engineering, ctc., Exams :— 

1916 exams. 124 students sat, 1 12 passed—i. €., ЭО per cent. 

1917 ih) 85 »9 61 9* 72 9? n2 А 
19:8 » 83 mo 72 [n] зві „ К TUE ge 
1919 " 146 » 126 is 87 d» 

1920 n 207 „ 189 » 911 „ 

1 92 1 oo 287 ($) 265 » ea »9 


To be successíul at your next examination, state your requirements. and 
write to-day for information, free syllabus, and free handbook of exam. 
questions. 
The SECRETARY (Dept. D), The Cambrian Electrical School. 
Cemetery Road, PORTH, RHONDDA, GLAM. 


“DIADUCT” 
DISTRIBUTION BOARDS 


SIMPLEx iron - clad double - р 

8-way distribution board fitteg 

with “ Diaduct" Fuse Units, and coni 

plying throughout with Home Office 

Regulations, - This view clearly indi. 

cates the excellent method of motnting 
employcd. 


PCE 11} REAMER ON JAWS DUE. AN 


Patent applied for and design registered. 


Back view of our C. 200R. 
World-known and 6in. size only, 
famous *HEART something new US 


BRAND” Cutting is е9, I 


or Bell Pliers in for removing 
al sizes, 4 in.  burrs inside 
to 7 in. rising ОЁ conduit 


HEART d tubing 
by jin., an without À ccmprehensive range is now available cf these 
8in., 9in. and the use of Boa:ds, both Double- and Triple-Pole for 5-30 amp. 
10° ini sizes. extra tools. 30-60 amp., or 60-150 amp., volt. circuits. The 


detact: able end troughs, the universal hinging. interiors, 
and tie '' Diaduct"" Fu-e Unit (Patent No. 159524/19), 
are features (o which srecial attention is directed. 


BRAND 


WYNN, TIMMINS, & CO., LTD. 


CENTURY WORKS, COMMEROIAL STREET, BIRMINGHAM, 


CONNOLLY’s (BLACKLEY) Ltd., 
MANCHESTER. 


Insulated Wires and Cables of 
all Descriptions. 


The ""Diaduct" Fuse 
Unit shown here га210- 
graphically is now 
£.nerally recognised as 
the mol efficient a d 
econo r.ícil fuse on the 
market Its incorpora- 
tion in ranges of dis- 
tribution  b:ards and 
cuf - ouí(s із therefore 
notable. 

Full particular; in Li t 
Nos. 952 and $ 40 re- 
epectively. 


CASING AND CAPPING. 


ATS, 
audax BOARDS FOR SWITCHES 
Au D SIMPLEX CONDUITS, Ltd. 
осом Head Office and Works: 
d BATTERY BOXES 
| Midi to Order. GARRISON LANE,  BIRMINGHAM. 
.LONDON : 113-117, Charing Cross Road, W.C.2. 
Ji. F. бг С. HARRIS, Ltd. GLASGOW: 72a, Waterloo St. SWANSEA: 5, College Bt 
9 М'СН'ТЕВ : 16. Corporation 61. SHEFFIELD: 
Timber Merchants and Moulding Massfacturere LIVERPOOL: 95, Whitechapel. NOTT'G-M'Arercliffe Common. 
SAWING, PLANING, MOULDING & GENERAL WOODWORKING MILLS UU V TRA White Horse, Bt. ai. Suns Єй Long | 
Ч 8 an 
58g, WILSON ST., FINSBURY, LONDON, E.C. CARDIFF: 4, Westgate St. Е MIDDLESBRO' 
Telephone No.: 1168 London Wall. Please write for Illustrated Price List: cR ыс == 
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A PRACTICAL TRADE°SOURNAL 


An efficient combined Ohmmeter and Generator for performing | 

all the usual insulation tests. Cheap, by reason of its fine 

design and not through neglect of workmanship. 

List Price, £17. Weight, under 7 ibs. 
EVERSHED & VIGNOLES, Ltd., 


| "S m" Acton Lane Works, Chiswick, "W.4. 
Telephone Chiswick 1370 (Two lines). Te'egrams: Dorothea, Chisk, London. 
aui MEL ЖИНИ. M ы: ATE EHE ОШ ишини 
ИШШШШЛШЇ TILE pey 
Anti- Sulphuric Куше. AR ORA ** INSULDERM” 
note CE. USED. IN ALL : TE: HEAT RADIATING, HIGH INSULATING 
AC CUMUL ATOR ROOMS i E ENAMEL 
d чя ын Vent Кип, = E L E C T R ] € F | R E S : for high temperature coils. 
| GRIFFITHS BROS. & C0.. шөт meee — Prevents sparking at commutator ends. 
ME MEAM | RADE Prices REDUCED. || onere aros. a ce; Londen pad 


HT T € ARORA CO. Works : Loughborough. 


SAXONIA ELECTRICAL WIRE Co., Ltd., Roan Works, Greenwich, S.E.10 


Flexible Cables & Cords. Motor Car Armoured Cables. Aeriais for Wireless. Gi EN ICH. 


a OOPER’S |Hooper’s Vuloanised Indiarubber Cables 


E P^ Cw 
TELEGRAPH & INDIARUBBER WORKS, LIMITED Tor- FIDO TIORI иок 


| maintain Ње highest quality, and their durability has bees preved. 
5. DRAPERS’ GARDENS, .- 
LONDON, E.C. 2. 


; PURE TAPE AND STRIP, etc. 
(BSTABLISHED 1860.)  Telophone Ne.: Lenden Wall 401. 


ГНЕ LONDON ELEGTRIG WIRE 00. 
AND SMITHS LTD. 


‘Playhouse Yard, Golden Lane, E.C.1. 


T" ү" 


MILLWALL DOCKS, |` 
LONDON, E. 


,Tolograms: °” Linear. ' endon.” 


Rubber Insulated Cables, Telephone Wires, 
IE RAA Flexibles, Bell Wires, Instrument and Armature 
У; Wires, Fuse and Resistance Wires. 


ЧЫ _ LARGE STOCKS. — PROMPT DELIVERIES. 


| ‚{ MAKERS OF ELLISON 
ELECTRIC CONTROL GEAR 


Оле Standard for Sinplict 
and Correct Design y 


| WORKS : = PERRY BARR, BIRMINGHAM. 


E | ELECTRICITY. | _ OCTOBER 27, 1922. 


The; STA'TEMENT is being made by certain 
persons that owing to the certain recent 
TRADE COMBINATIONS weare no longer 
able to obtain supplies of essential raw materials 


for Lamp making. 
THIS IS UNTRUE. 
We have control of ample supplies of all raw 


materials and can undertake orders for any 


SCEANDO LAMPS. 


Sole Manufacturers ? 
CROWTHER & OSBORNE, LTD., 
7 ; Blackfriars Street, Salford, Manchester. 


Telegrams : ‘‘ Crandos.?' \ | Telephone : 7207 City. 


Lamp Works .. .. .. .. .. BOLLINGTON. 
Glass Works .. .. °.. .. .. BREDBURY, near STOCKPORT. 


AGENCIES THROUGHOUT THE CIVILISED WORLD. 


+ 
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*BROOK" MOTOR 


Single, Two and Three Phase. 


Twopence. 


Low Prices. High Quality. 


E. BROOK LTD., 


Wires: | 
Telephones: 1629 and 1630. Empress Works, Huddersfield. ~ PHASE,” HUDDERSFIELD. 


“ ANTI-SULPHURIC ENAMEL.’’—Fer Protection from Acid Fumes. 
“ INSU LDERM ád Heat Radiating High Insulating Enamel for High Temperature Coils, Prevents Sparking at Commutator Enda, 
вок, GRIFFITHS BROS. & CO. (London), Ltd., Bermondsey, S.E.18. 


REGS _LUNDBERGS’ 


EKTRIK = Going well 


Accessories 
TRADE MARK юар. т x ” 


MICA 


Youneed not envy the electrical 
plant user whose machines 
always run properly. Ensure 
that yours do likewise 


| | ла 
| AND ALL CMS M 
ELECTRICAL INSULATING MATERIALS. | m il gst eatin, hanging 
ATTWATER & SONS teen 
Misi: PINCHIN.JOHNSON& CO.,L'ID., 
Contractors to Admiralty & War Office. ASSOCIATED WITH WILKINSON, HEYWOOD & CLARK, LTD, 


PRESTON, ENGLAND. General Buildings, Aldwych, London, W.C. 2. 
. THE LONDON ELECTRIC WIRE 60. Silk, Cotton and Enamel Insulated Instrument 
THE ! EI: 


AN D OM IT Не LTD. and Armature Wires, also Resistance Wires. | 
а Yard, Golden Lane, Е 
! A Light, Compact, 
x re O Self-contained ` е 
| Testing Unit оѓ 
INSULATION TESTING, SET | ROBUST CONSTRUCTION 
' A trué Okmeter—Independent of variations of testing pressure. AND HARD WEARING 


LARGE STOCKS. — PROMPT DELIVERIES. 


a 


ACCURATE DEAD-BEAT  — „АЛЕ. 
SENSITIVE _ 
==: EVERETT EDGCUMBE ==- 
4 WESTMINSTER. HENDON. 


ii. ELECTRICITY. 


NOVEMBER 3, 1422 


———— 


WINDING. 


MOTORS OF ANY SIZE OR 
TYPE REWOUND OR REPAIRED 
PROMPTLY. 


HIGHEST CLASS OF WORK 
GUARANTEED. 


ELECTRIC TOOLS OF ALL TYPES. 


VACUUM CLEANER AND FAN 
MOTOR REPAIRS A SPECIALIT Y. 


The WESTMINSTER TOOL & ELECTRIC Co. 


WESTOOL WORKS: 
Putney Bridge Read, Putney, London, - 


Telephone: Putney 1179. 


Telegrams: Wecetololce, Put, London. 


———À M ———— te — 54. 


F. WIGGINS & SONS. 
M | С deaphones Aveni Avenue 2248. 


FOR INSULATION. 
102, 103 & 101, Minories, LONDON, E 


Largest усу, " ris World. 
Кес су сус тс нүн 


P = GEN OX Xx 


ASSURANCE COMPANY, LIMITED. 


ESTABLISHED 1782. 
l'cad Office: Pheanix House, King William Street, London, E.C.4 
Total Assets 624, 000,000. Claims Paid g4 50,000,000. 


Chairman: 8IR GERALD H. RYAN, Bart. 
FIRE. LIFE, ACCIDENT, 


Loss of Profits following Fire, Workmen's Compensation, Fide 
urglary, Trustee and Executor, &c. 


ELECTRIC LIGHTING. 


The € ошрапу has always encouraged the S elo 

pment of Electricit 
wel- nawn Phoenix Fire Office ’ FRules for Electrical Ins шш! ч 
throughout the world. Copies will be s supplied free on application to Head offices. 


General Manager: R. Y. SK ETCH. 


———————— 
SPECIAL GLASS 


SEMI- INDIRECT LIGHTING 


BOWLS, DISHES, REPLECTORS, GLOBES, etc. 


HEAT RESISTING AND CHILL PROOF 
ARG GLOBES, INNER TUBES, ETC. 


Particulars on application. 


MAMMA ee ar 
New Eaglish , Glass Manufacturers, Ltd. 


LEY PORT, STAFFS 


MARINE, 


‘lity Gua: antec. 


IMPLE 


|| 
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mum 


The quality is guaranteed by 
this mark in red; it appears in 
. every length of Simplex Conduit. 


Conduit Wiring is to-day 
universally recognised as 
the standard system for 
every class of electrical 
instaMation. To ensure its 
success— specify Simplex 
material. To ensure its 
being Simplex material— 
Bees look for the MARK. 


SIMPLEX CONDUITS, Ltd. 


d Off d Works: 
GARRISON LANE. BIRMINGHAM. 


LONDON : 113-117, Charing Cross Road, W.C.2. 
e MN 728, Waterloo St. SWANSEA: 5, College Бї 
I'CH'TER : 16. Corporation St. SHEFFIELD: 


231.3. Attercliffe Common. 


BRISTOL 10.11, Denmark Sv. 
NOTT'G'M: Maypole Yd., 


^ LIVERPOOL : 96, Whitechapel. 
LEEDS: 6, White Horsé St. А ng Коч. 
E CASTLE: 72. St. Mary's Pl. Alsont IPSWICH аһа К 
ARDIFF: 4 Westgate St. MIDDLESBRO 


ME анына. == e E E иаа 


=A PRACTICAL TRADEWOURNAL, 


ai MS 


istered as a 


i. 7 A» —Vol XXXVI. FRIDAY, NOVEMBER 10, 1922. =- CRs Nes *] Twopence. || 
An efficient combined Ohmmeter and Generator for performing all 


the usual insulation tests. Cheap, by reason of its fine design and 
not through neglect of workmanship. 


List Price, £17. Weight, under 7 Ibs. 
L FVERSHED & VIGNOLES, Ltd. 
INSULATION Acton Lane Works, Chiswick, W.4. УТЕ 


Telephone : Ch,swick 1370 (Two lines). Te'egrams: Dorothea, Chisk, London. 


re арен ойынды ШШ ШШШШШШШШИШШШИШИШШИЇШЩИШЇЇЇЇЇ 

ANTI-SULPHURIC ENAMEL.''—Fer Protection from Acid Fumes, — 

INSU LDERM ШЕ Radiating High Insulating Enamel for High Temperature Coils, Prevents Sparking at Commutator Enda, 
398, GRIFFITHS BROS. & CO. (London), Ltd., Bermondsey, S.E.16. 


\AAXONIA ELECTRICAL WIRE Co., Ltd., Roan Works, Creenwich, S.E.10 


exible Cables & Cords Motor Car Armoured Cables. Aerials for Wireless. Tele ENWICH 
esses LLL 


= O О p E R'S Hooper's Vulcanised Indiarubber Cables 
for Electrical Work : . | 

А TELEG RAPH & INDIARUBBE R WOR KS, LIMITED maintain the highest quality, and their durability has been proved. 

PURE TAPE AND STRIP, etc. 


Telegrams: “' Linear, ' ondon.” Telephone No.: London Wall 401. 


MILLWALL DOCKS, 
LONDON, E. 


5 DRAPERS’ GARDENS, 
» LONDON, E.C. 2. 
(ESTABLISHED 1860.) 


VR HIGHEST. @RF АГАРСА WATER-TUBE 2°. KINGSWAY, 
ONDON, W.C.2. 
“FICIENCY. ч 9 e À RI А BOI LERS. " Tel.: Holborn, AR 
pe 
lated Cables, Telephon Wires, 
HE ч Е тыи 00. Flexibles, ВАГ аган ИКЕ 
4 


Wires, Fuse and Resistance Wires. 
Playhouse Yard, Golden Lane, E.C.1. 


£7 LARGE STOCKS. — PROMPT DELIVERIES. 
SSS SSS 
‘UNION CABLES 
js 
“ 


Р, PAPER — ———BITUMEN — — — —RUBBER—— — ————AlIR-SPACE 
y UNION CABLE Co. «5 Ltd., ‘Dagenham Dock, Essex. Telephone: Rainham 25 (3 lines). Telegrams: ‘‘ Cablewell, Dagenham " 


(f 


F. WIGGINS & SONS. 


ZONNOLLY'" 5 (BLACKLEY) Ltd., Р Telephone: Avenue 2248. 
MANCHESTER. М IC A e н 

Insulated Wires and Gables of | FOR INSULATION, 

all Descriptions. 102, t03 & 104, мес LONDON, e. ~ 


ELECTRICITY. 


between GASFILLED Lames and others lies in the fact that 
in the GasriLLeD Lamp the filament is contained in а bulb 
filled with an inert gas, whilst in others the filament 
burns 1п a vacuum. 


The superiority of the GasFILLED Lamp is entirely due to 
the use of this inert gas, and without it the same results 
cannot be obtained. 


THE ONLY GENUINE GASFILLED LAMPS 


are those which are made in accordance with BRITISH PATENT 
No. 10918/13 by the following firms or their licensees 
and marked with the word GasFILLED on the bulb. 


THE BRITISH THOMSON-HOUSTON CO, LTD. 


Manufacturers of MAZDA LAMPS. 


THE GENERAL ELECTRIC CO. LTD. 


Manufacturers of OSRAM LAMPS. 


SIEMENS BROTHERS & CO., LTD. 


Manufacturers of SIEMENS LAMPS. 
LOOK FOR THE WORD 'GASFILLED" ON THE BULB 


WARNING ! 


Certain manufacturers are offering for sale lamps which resemble 

genuine gashlled lamps in bulb shape and filament formation, but 

which are по! gusfilled. Such lamps, whether described as ‘ HALF- 

WATT,” “HIGH EFFICIENCY,” etc., etc., and which are vacuum 
lamps, should not be accepted for gasfilled lamps. 
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l “BROOK” MOTOR 


Single, Two and Three Phase. 


Low Prices. High Quality. 


E. BROOK LTD., 


'elephones : 1629 and 1630. Empress Works, Huddersfield. ~ prase,” HUDDERSFIELD. 


“ANTI-SULPHURIC ENAMEL.” — For Protection 
from Acid Fumes. i 
Accessories 


*TYTNSULDERM ” Heat Radiating High Insulating Enamel 
for High Temperature Coils, Prevents Sparking at Com- ; ARE STILL 
mutator Ends. " Aic 
Liverpoolkd. 
London, N. 


Silk, Cotton and Enamel Insulated Instrument 
and Armature Wires, also Resistance Wires. 


LARGE STOCKS. — PROMPT DELIVERIES. 


НЕП LONDON ELECTRIC WIRE "NI 
| AND SMITHS LTD. 


Playhouse Yard, Golden Lane, Е.С.1. 


|» WES yl ON 


; Electrical Instruments. 


"Weston Electrical ташын Co., Ltd., 
— House, Ely Place, Holborn, LONDON, E.C.1. 


There’s a lot of business about like this 


There afe many good-class houses such as this 
whose owners would welcome information about 


"HENLEY Wing System. They 


have probably kept aloof from electricity because of 

the пасс. disturbance to their comfort, ог the 

thoughts of mutilation to their premises. Tell them 

how The Henley Wiring System can be put in with 

little inconvenience to them while they are in full 
occupation, 


W. T. Henley’s Telegraph Works Co., Ltd., 
Blomfield Street, London, Е.С .2. 


- 


— 
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THE CAMBRIAN ELECTRICAL SCHOOL, 
CREDA 


CEMETERY ROAD, PORTH, GLAM. 
ELECT RIC 


Principal: WILLIAM THOMAS, M.1.M.E., A. of M.E.E. 
Deputy Principal: Dd. I. THOMAS, M.Inst.E., F.R.8.A. 
Tutors : Staff of Highly Qualsfted Instructors in all subjects. 

A SCHOOL OF UNEQUALLED REPUTATION. 


No Branches. No nts. Influential Employers give 
preference to Students coached at this Correspondence School. 


DO YOU WANT TO SUCCEED? 


An efficient Passport to the Best Positions is the possession of the 
Electrical Engineering Diploma issued by this School (The C.E.S.) 


to all diligent Students. 
Well-paid and Geod Positions await Successful Student. Com- 


mence Now and ensure your Success in Life. Tako LESSONS BY 
POST in Electrical Engineering, Mochanics and Mathematics. 


TO ENSURE YOUR SUCCESS AT 


ELECTRICAL EXAMS. 


'  ' STUDY IN PRIVATE AT HOME 
| WITH THE VERY BEST TUTOR 


INSTRUCTION UNTIL SUCCESSFUL 


t the Tutor that has an unbroken Record of Suceesses 
At the A. of M.E.E. Exams. 


MEN 100 Students passed as Quelified Electrical Engineers. 


1 


and Guilds Electrical Engineering, ctc., Exams :-- : 
TEIG come. 124 students sat, 112 passed—i.e., DO per cent. " { 
1917 „ 8 LL 61 m 72 ("oC ; 
1918 . 9» 83 op 72 oe 861 | 0» $ 
1919 »9 146 oe 126 LE] " “м 
1 92 aJ 207 | »9. 1 89 [1] 91 i ?9 N 
1 92 1 99 287 » 265 „” эз 9? Dn І 
То be suecessful at your next examination, state your requirements. and | 


А ' 
И í 
| AA WM UM awm n Өрү 


write to-day for information, free syllabus, and free handbook of exam, 
. questions. pon 2. a 

Tho SECRETARY (Dopt. D), Tho Cambrian Electrical School. 
, Haet Gemotory Road, PORTH, RHONDDA, GLAM. 
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NOTICE THE REAMER ON JAWS DW" , 


А t 
Patent applied for and design registered. jä 


Back view of cur’. С. 200R. ` DAS _, A STANDARD CREDA FIRE, .., 


World-known and 6 in. size only, 


famous * HEART 
BRAND” Cutting 
or Bell Pliers in 
all sizes, 4 in. 


something new Ve 
in Pliers, that Ẹ 
is а reamer 
: for removing 
burrs inside 


to 7 in. rising E pp 
by tin, and without 
8in., 9in. and the use of 
10 in. sizes. extra tools 


WYNN, TIMMINS, & CO., LTD. 


CENTURY WORKS, COMMERCIAL STREET, BIRMINGHAM. 


CONNOLLY’S (BLACKLEY) Ltd., 
MANCHESTER. 


Insulated Wires and Cables of 
all Descriptions. 


IST No. C. 520. a Creda 
2-bar fire finished in 
cast iron black—highly 


luminous, effective and very 
strong. | | 


Dimensions, 16 x 15$ x 4$ in. Loading 
1,500 watts. Weight 201b. Finished 
in either green or brown vitreous 
enamel at slight extra charge. 


Price... .. 49/6 (subj. . 


A very comprehensive range is 
now available of attractively 
designed fires having loadings from 
боо . 3,000 watts. Attention is 
directed to the improved Creda 
Fire Bar and the exceptional ease 
with which it may be re-wired. 


Full details contained in the Creda Fire Book- 
let. Copies tmmedialely sent on application- 


CREDENDA CONDUITS CO, LTD, 


Head Office and Works: 
WHITEHOUSE ST., ASTON, BIRMINGHAM. 


LONDON : Baxter and Caunter, Limited, 
"Tottenham Court Road, М.т. 


CASING AND  CAPPING. 


BLOCKS, CLEATS, 
BOARDS FOR SWITCHES 


in stoek and made to any design. 


ACCUMULATOR CASES 
and BATTERY BOXES 


Made to Order. 


J. F. & G. HARRIS, Ltd., 


Timber Merchants and Moulding Manufacturers, 
SAWING, PLANING, MOULDING & GENERAL WOODWORKING MILLS 


58g, WILSON ST., FINSBURY, LONDON, Е.С. 


Telephone No.: 1168 London Wall. Please write for Шазізаїеа Price List. 


Also at Glasgow, Manchester, Bristol, 
Newcastle, Cardiff, Swansea, Nottingham, 
Middlesbrough, etc. 


——————————————— € 
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ore T 4 Spiker 
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An efficient combined Ohmmeter and Generator for performing all 


the usual insulation tests. Cheap by reason of its fine design and 


not through neglect of workmanship. 


LONDON, W.C.2. 


FOR HIGHEST © Б fo A RI N 
EFFICIENCY. | BOI LERS. Tel.: Holtorn, 5740.1. 


HOOPERS j|" met пагане cabien 


TELEGRAPH & INDIARUBBER WORKS, LIMITED maintain the highest quality, and their durability has been proved. 


List Price, £17. Weight, under 7 Ibs. | 
"Acton Lane Works, Chiswick, Ww. 4. 
TESTER 'ebhone : Chiswick 1370 (Two lines). Te'egrams: Dorothea, Chisk, London 
a a ТИИ н EA ratius ШШШ ШИЩШИШИШИШЩ ЩЩЩ 
ЕЕ ИНИ, ————-———— — 2 
= * Anti-Sulphuric Enamel’ AR ORA * INSULDERM" 
| SHOULD BE USED IN ALL : LIST “Z” HEAT RADIATING, HIGH INSULATING 
ACCUMULATOR ROOMS : ENAMEL 3 
E iem = ELECTRIC FIRES. || шшс commutator gud 
Natale каре PRICES REDUCED. эт зк. a с> A 
ШШЩ ҮТ Ити! ARORA СО. Works : Loughborough. аё 
и —————— JA—— — 
SAXONIA ELECTRICAL WIRE Co., Ltd., Roan Works, Greenwich, S.E.10 
Flexible Cables & Cords. Motor Car Armoured Cables. Aerials for Wireless. 21970607 
WATER-TUBE 20, KINGSWAY. 


|5. DRAPERS, GARDENS; | MILLWALL DOCKS, PURE TAPE AND STRIP, etc. 
(ESTABLISHED 1860.) LONDON, E. Telegrams: "Linear, 'ondon." Telephone No.: London Wall 401. 


Rubber Insulated ° Cables, Telephone Wires, 
Flexibles, Bell Wires, Instrument and Armature 
Wires, Fuse and Resistance Wires. 


LARGE STOCKS. — PROMPT DELIVERIES. 


THE LONDON ELECTRIC WIRE C0. 
AND SMITHS LTD. 


Playhouse Yard, Golden Lane, E.C.1. 


TRADE / В MARK 


MAKERS OF ELLISON 


ELECTRIC CONTROL GEAR 


Оле Standard for Sinplici 
and Correct Design y 


WORKS :— PERRY \BARR, BIRMINGHAM. 


nee 


. ELECTRICITY. 


between GasruLeD Lamps and others lies in the fact that 

in the Gassen Lamp the filament is contained in a bulb 

filled with an inert gas, whilst in others the filament 
burns in a vacuum. ! 


The superiority of the GasFILLED Lamp is entirely due to 
the use of this inert gas, and without it the same results 
cannot be obtained. 


THE ONLY GENUINE GASFILLED LAMPS 


are those which are made in accordance with BRITISH PATENT 
No. 10918/13 by. the following firms or their licensees 
and marked with the word GasrILLeD on the bulb. 


THE BRITISH THOMSON-HOUSTON CO., LTD. 


Manufacturers of MAZDA LAMPS. 


THE GENERAL ELECTRIC CO., LTD. 


Manufacturers of OSRAM LAMPS. 


SIEMENS BROTHERS & СО., LTD. 


Manufacturers of SIEMENS LAMPS. 
LOOK FOR THE WORD “GASFILLED” ON THE BULB 


WARNING ! 


Certain manufacturers are offering for sale lamps which resemble 

genuine gasfilled lamps in bulb shape and filament formation, but 

which are not gasfilled. Such lamps, whether described as " HALF- 

WATT,” “HIGH EFFICIENCY,” etc., etc., and which are vacuum 
lamps, should not be accepted for gasfilled lamps. 
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“BROOK” MOTOR 


Single, Two and Three Phase. 


Low Prices. High Quality. 


E. BROOK LTD., 


A " Wires: 
elephones : 1629 and 1630. Empress Works, Huddersfield. ~ pHase,” HUDDERSFIELD. 


16 ANTI-SULPHURIC ENAM EL,.?2—Fer Protection from Acid Fumes. 
ioi =й LDERM"? Heat Radiating High Insulating Enamel for High Temperature Coils, Prevents Sparking at Commutator Ende, 
uikiks: GRIFFITHS BROS. & CO. (London), Ltd., Bermondsey, S.E.18. 


в LUNDBERGS’ е 
aha Electrical „сазе схретипеп 
E KT R i - Accessories 
ARE эь ТНЕ Have done with this and that insu- 
TRADE MARK "ето kehrte m rn tne 
protection. Use, instead, 
M I C А E INSUL AT | ШАНИШИ 
ELECTRICAL INSULATING MATERIALS. | x) srw comps potion ant e 
re A 
ATTWATER & SONS. | PINCHIN.JOHNSON&CO.LTD. 
Contractors to Admiralty & War Office. ASSOCIATED WITH WILKINSON, HEYWOOD & CLARK, LTD, 


PRESTON. ENGLAND General Buildings, Aldwych, London, W.C. 2. 
y з 


HE LONDON ELECTRIC WIRE 60. 
AND SMITHS LTD. 


layhouse Yard, Golden Lane, E.C.1. 


ME 


Silk, Cotton and Enamel Insulated Instrument 
and Armature Wires, also Resistance Wires. 


LARGE STOCKS. — PROMPT DELIVERIES. 
THE 


Light, байра 
ET | Y OH Self-contained 
Testing Unit of 

INSULATION TESTING H ROBUST CONSTRUCTION 


А true Ohmeter—Independent of variations of testing pressure. AND HARD WEARING 


ACCURATE DEAD-BEAT QUALITIES. 
SENSITIVE 


117, Victoria St., 


Oollindaie Worke, 
WEST MINSTER. 


VERETT FDCCUMBE “=~ 


ii. ELECTRICITY. | Гес 


WINDING. || DIADUCT. 
——— " DISTRIBUTION BOARDS | 
TYPE REVWOUND OR REPAIRED | 


- PROMPTLY. B mE 
The new Easy-Wiring Boards of outstanding meri. 


HIGHEST CLASS OF WORK | 
| GUARANTEED. 


ELECTRIC TOOLS OF ALL TYPES. 


VACUUM CLEANER AND FAN 
MOTOR REPAIRS A SPECIALITY. 


The WESTMINSTER TOOL & ELECTRIC Co. 


WESTOOL WORKS: 
‘| Putney Bridge Road, Putney, London, | §.W.15. 


Telephone: Putmey 1179. 


Telograms: Weetololco, Put, Londen. 


F. WIGGINS & SONS. 
Telephone: Avenue 2248. 
М | C FOR INSULATION, 
Largest Stock in the World. 


RS, 
102, 103 & 104, Minories, LONDON, E.1. 


SIMPLEX iron - clad 

T.P.5-way distribution 

board fitted with ‘‘Dia- 

duct’’ Fuse Units and 

X? XX СЕС ІЧ кє complying throughout with 

Home Office Regulations. 

ASSURANCE COMPANY, LIMITED. : | 

ESTABLISHED 1782 | 

Head Office: Phosnix House, King William Street, London, E.C.4 
Total Assets £$24,000,000. Claims Paid &1 50,000,000. 

Chairman: SIR GERALD Н. RYAN, Bart. and Tr ple Pole for 5-30 amp.. 30-60 

п FIRE, LIFE, ACCIDENT, | MARINE, amp., and 60-150 amp,, 500 volt circui s. 

oss of Profits Mii ишет m csl Fidelity Guarantee. Their most notable features include 


ble, 5 E i 
ELECTRIC LIGHTING. detachable, end-troughs, universal 


hinging interiors and “ Diaduct’ 
The Company has always encoura ging - the " 


А very comprehensive range is now 


avail ble of these Boards, both Do: ble 


ged the development of Electricity, апа the 


well-known “ Phoenix Fire Office” Rules for Electrical Installations are in use Fuse Unit. (Patent: No. tenet 
throughout the world. Copies will be supplied free on application to Head offices. 


Gereral Manager: R. Y. SKETCH. 


Ful particulars, comprising constructional 
details, dimensions, prices, etc., contained in Liat 


SPECIAL GLASS sot, toy Kannan peo 


SEMI-INDIRECT LIGHTING SIMPLEX CONDUITS, LTD. 


Head Offi d Works: 
BOWLS, DISHES, REFLECTORS, GLOBES, stc. GARRISON LANE. BIRMINGHAM. 


ALSO : 
HEAT RESISTING AND CHILL PROOF LONDON: 113-117,Charing Cross Rd.,W.C2. 
GLASGOW: 72a, Waterloo Ві. SWANSEA: 5, College St. 
ARG GLOBES, INNER TUBES, ETC. M'CH'TER: 16 Corporation St. SHEFFIELD: 281-3 Atter. 
BRISTOL : 10-11, Denmark Sv. cliffe Common. 
Particulars on application. LIVERPOOL: %, Whitechapel. NOTT'G'M: Maypole Yd. 


LEEDS: 6,White Horse St. 


ng 
N'CASTLE: 72, St. Mary's Pl. Alsoat IPSWICH and 


New English Glass Manufacturers, Ltd. IT кшн 


DUDLEY PORT, STAFFS. 


| a Er 7 heal = ee ” 


т. P Ч , j , 
i á p Ш n I 
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A PRACTICAL TRADES JOURNAL 
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An efficient combined Ohmmeter and Generator for performing all 
the usual insulation tests. Cheap by reason of its fine design and 
not through neglect of workmanship. 


List Price, £17. Weight, under 7 (bs. 
L___EKVERSHED & VIGNOLES, Ltd., 
INSULATION Acton Lane Works, Chiswick, W.4. 


Telephone : Chiswick 1370 (Two lines). Telegrams: D. rothea, Chisk, London: 
ШИТ 


‘ ANTI-SULPHURIC ЕМАМЕ.°°—Ғог Protection from Acid Fumes. 
" INSU LDERM"? Heat Radiating High Insulating Enamel! for High Temperature Coils, Prevents Sparking at Commutator Enda, 
мо GRIFFITHS BROS. & CO. (London), Ltd., Bermondsey, S.E.16. 


SAXONIA ELECTRICAL WIRE Co., Ltd., Roan Works, Greenwich, S.E.10 


Flexible Cables & Cords. Motor Car Armoured Cables. Aerials for Wireless. Tele EN WICH. 


4 О О P Е R’S Hooper’s Vulcanised Indiarubber Cables 
for Electrical Work 
TELEGRAPH & IN DIARUBBER WORKS, LIMITED maintain the highest quality, and their durability has been proved. 


5, DRAPERS’ GARDENS, 
LONDON, E.C. 2. 
(ESTABLISHED 1860.) 


FOR HIGHEST WATER-TUBE 20. KINGSWAY, 
mox. 9PEARIN BOILERS. (te: Hoto snor 


THE жо N E i j жи 00. Fiezibie, Bell Wires, ustrement and. Armature 


Wires, Fuse and Resistance Wires. 
Playhouse Yard, Golden Lane, Е. 


UNION CABLES 


PAPER BITUMEN————-RUBBER——————AIR- SPACE 


MILLWALL DOCKS, PURE TAPE AND STRIP, etc. 


LONDON, E. Telegrams: ''Linear, 'ondon." Telephone No.: London Wall 401. 


UNION CABLE Co., Ltd., Dagenham Dock, Essex. Telephone: Rainham 25 (3 línes). Telegrams: '' Cablewell, Dagenham” 


Е. WIGGINS & SONS. 


жары Аун Avenue 2248. 

IMI | А FOR INSULATION. 
Largest Stock in the World. 
102, 103 & 104, Minories, LONDON, E.1. 


CONNOLLY'S (BLACKLEY) Ltd., 
MANCHESTER. 
Insulated. Wires and Cables of 
all Descriptions. 


(Cobyrigh' : 
L. B. Atkinson, 
So'e Licensees, 
Members of the C. M ..1.) 


Two Marks 
and their 
meaning. 


The Mark of the Cable Makers’ 
Association, which constitutes a 
guarantee that the Cable with 
which it is identified preserves in 
every detail the standard set up 
by and demanded of all members 
of that Association—the standard 
which has been responsible for 
the world-wide and unassailable 
repute of British-maze Cabies. 


That is its meaning— that is its 
value —a value which is supple- 
mented by the knowledge that 
onlv Cable Makers who submit 
to that standard and efficiently 
fulfil it can associate this mark 
with their productions. 


Our Mark, which means that 
along with those standards, the 
ünest purchasable materials, the 
«specialised knowledge an exper- 
јепсе of an enthusiastic staff of 
Workers—the constant and un- 
remitting supervision of our 
Cable experts during manufacture 
—have all been concentrated on 
‘building quality’’—a quality 
based on the Association stand- 
ards, but which goes even bevond 
the requirements specified, and 
stamps our products with an 
individual ехсепепсе which is 


unequal d. 


fn association, therefore, these 
marks are the Cable Buyers’ 
guarantee — an іпзогапсг of 
super-quality —hence, note their 
presence on the label, no other 
precautions required. 


Johnson & Phillips, Ltd 
Charlton, London, S.E.7 


Cily Office & Stores: 12, Union 
Court, Old Broad Sf4 E.C.2. 


LI 
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ELECTRICITY. 


ELECTRICAL 
AND. CONNECTIONS S 


By W. R. BOWKER, 


"THIS. book, which has just recently been pub- 
lished, is really the third and enlarged 
edition of Mr. Bowker" s well-known work “ Dy namo, 
Motor and Switchboard Circuits." It is an emin- 

‘ently practical treatise on Direct, Alternating, 
Polyphase and  Hydro- Electrical Engineering 
Circuits, with 166 wonderfully clear and useful dia- 

grams. 


Med. 9 cloth, 15s. 6d. post free, from— 


S. RENTELL & C0., LTD., . 26 увозе, 


- 


for Installation Contractors and Motor eure wae 


Mes chameAL 
fahkorts of te curie 
Cen enn Вам) 
ee гэ AS ж... 


i 
4 
м 
"3 
@ 1 


(NEAREST STANDARD хля. 
Sete pee re 


. 
' 4 Bis. 


Л 


M. 
Turm 


5s. эркеч post free, from 


S. RENTELL & Co., Ltd. insor wt 
om TO EVERY. 


ENTHUSIAST. 


A marvellous opportunity, £6 instrument for 17 6 
A large number of 48-way Plug Boards, each with 8 Plugs, six-Fuse w37 
complete with Fuses, six Lightning Arrestors and Earth Bar. Can be v4 
for many complicated circuit arrangements. Particularly suitable fo 
experimental Wireless work. Quite new. Finest instrument finish. Made by 
Sullivan, S. G. Brown, A. T. M. Co., Edison Swan, etc., ete, 


Overall dimensions 91" x 6" x 21" 
Packed and Delivered Free in the U. K. 


S. RENTELL & Со. L™ 


56, Maiden Lane, London, W.C.2. 


Telephone — — — — GERRARD 2460 


| 
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A MOST USEFUL CALCULATOR 
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"BROOK" MOTOR 


Е Single, Two and Three Phase. 


Twopence. 


» Low Prices. High Quality. 


E. BROOK LTD., 


Wires : 
Telephones: 1629 and 1630. Empress Works, Huddersfield. pase,” HUDDERSFIELD. 


` “ANTI-SULPHURIC ENAMEL.” 
. from Acid Fumes. 
*INSULDERM ” Heat Radiating High fasalating Enamel 
for High Temperature Coils, Prevents Sparking at Com- . 
mutator Ends. 


— For Protection 


Accesseries 
ARE STILL 
THE BEST. 
477 to 489, 
LiverpoolRd. 
London, N. 


Silk, Cotton and Enamel Insulated Instrument 
and Armature Wires, also Resistance Wires. 


THE LONDON ELECTRIC WIRE GU. 
_ AND SMITHS LTD. 


Э Playhouse Yard, Golden Lane, E.C.1. LARGE STOCKS. — PROMPT DELIVERIES. 


NW ESTON 


^ -. Electrical Instruments. 


Weston Electrical Instrument Co., Ltd., 
Audrey House, Ely Place, Holborn, LONDON, E.C.1. 


ТҮРЕ or TRAILING CABLE 
WE are just putting on the market a Trailing Cable 

` posséssing valuable and unique features and 
for which a Patent application has been pyt in. 
HIS cable will interest all énfineers who order 
. Trailing Cables for use in their. plant. : We shall 
be glad to send full particulars. n 


W. T. HENLEY'S TELEGRAPH WORKS со. ‘Lia, 


Blomfield Street, London, E.C.2. 


UP-TO-DATE CREDA PRICES. 
NEW CATALOGUE NOW READY. 
MAY WE SEND YOU COPIES? 


manufacturers’ catalogue 

of a very complete, re- 
liable and economical 
range of electric Heating and 
Cooking Appliances suitable 
for every industrial, domestic 
or institutional requirement. 


The list contains particulars of Creda 
Fires, Kettles, Irons, Toasters, Warming 
and Boiling Plates, Stills, Urns, etc., but 
this edition has b:en enlarged to in- 
clude several items of comparatively 
recent issue. Amon-st these are the 
Creda Bowl Fire, Tilting Fire, ‘‘ Swing 
Gate" Toaster and the new pattern 
Sterilizer. The patent Protector for 
water-boiling appliances is also de- 
scribed in detail. 


Creda Appliances—the appliances designed 
and constructed with a full knowledge and 
appreciation of their respective purposes. 


Lace A a 


CREDENDA CONDUITS CO., LTD., 


Head Office and Works: 


WHITEHOUSE ST., ASTON, BIRMINGHAM, 


LONDON : Baxter and Caunter, Limited, 
Tottenham Court Road, W.:. 


Also at Glasgow, Manchester, Bristol, 
Liverpool, Leeds, Newcastle, Cardiff, Swan- 
sea, Nottingham, Sheffield, Middlesbro', etc. 
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Principal: WILLIAM oe С M. 

Deputy ну ра. І. 

Tutors: Staff of Highly Qu iv 

SCHOOL OF UN EG А 

мо Branches; o ded zi . 

DO YOU WAN re » 

An efficient P the Best Positio: 

Electrical Engineering Diploma iss ned by 

to all dil t tudet. ) ES Vu 
Well-paid and Good Positions ; 4 

mence Now and ensure your i d 

POST in Electrical En | 


TO ENSURE — 


ELECTRI 


STUDY IN PRIVAT 
WITH THE VERY 
INSTRUCTION UNTIL 


Select the Tutor that has an unbroken Recon 
At the A. of М.Е.Е. 
109 Studente passed as © 


and Guilds Electrical Engineering, е 
1216 exams. 124 ше с С 
1917 , 85 њ: 
1918 „ ваз "o 
1919 » 146 » 
1920 % 207 T 
1921 » 287 ” 


To be successful at your next examinat 
write to-day for information, free syllat 
questions 


The SECRETARY (Dept. amem 


Cemetery Road, 
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Patent applied for 
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World-known and | 
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e! SISAXONIA ELECTRICAL WIRE Co., Ltd., 


va = ‘Flexible Cables & Cords 
i= OR HIGHEST 
iss "EFFICIENCY. 


INN E 
— 
5 ш 


МСНЕЎ 


vss" THE LONDON ELECTRIC WIRE 00. 


Descrip 


AND Ё 


= ЖУУ? 


Playhouse Yard, Golden Lane, E.C.I. 


"e 


* — [Reaistered аз а 
Newspaper. 


An efficient combined Ohmmeter and Generator for performing all 
Cheap by reason of its fine design and 


the usual insulation _tests. 
not through neglect of workmanship. 


List Price, £17. Weight, under 7 1608. 


L- EVERSHED & VIGNOLES, Ltd. —— 
Acton Lane Works, Chiswick, W.4,. 


Telepho Chiswick 1370 (Two lines) Te'egrams: D rothea, Chisk, санны 


INSULATION 


ar 
TIMI ГГ УО ЛУ Л annsna naan ШОО 
6.2% е л рне» эт ee 


OULU Ta TITITTTTTITTTITET 


- Anti- Sulphuric оер 
SHOULD EE USED I? ALL 
ACCUMULATOR ROOMS 
Per Protection: 
Sec Wahers 
GRIFFITHS BROS. & CO., LONDON, tro. 


MACK'S ROAD. BERMONDSEY, S 
ЖИШШ ШЇП TTA EE Y 


* INSULDERM” 


ARORA 


LIST Z’ 


ELECTRIC-FIRES. 


IRADE PRICES REDUCED. 
ARORA CO. Works: Loughborough. 


HEAT RADIATING, HIGH INSULATING 
ENAMEL 
for high temperature coils, 
Prevents sparking at commutator ends. 
GRIFFITHS BROS. & Co., London, Ltd. 
Mack's Road. Bermondsey, S.E, 16. 


i from Acid Fumes 


Roan Works, Greenwich, S.E.10 


Teleph 463 
Aerials for Wireless. ск. EN WICH. 


20, KINGSWAY, 
LONDON, W.C.2. 
Tel.: Holborn 5740-1, 


Motor Car Armoured Cables. 


WATER-TUBE 
BOILERS. 


Hooper’s Vulcanised Indiarubber Cables 
for Electrical Work 


and their durability has been proved. 


SPEARIN 
HOOPER'S 


TELEGRAPH & INDIARUBBER WORKS, LIMITED 


5. DRAPERS' GARDENS, 
LONDON, E.C. 2. 
(ESTABLISHED 1460.) 


maintain the highest quality, 


PURE TAPE AND STRIP, etc. 


London Wall 401. 


MILLWALL DOCKS, 


LONDON, E. Telegrams: ''Linear, "ondon,"'' Telephone No. : 


Rubber Insulated Cables, Telephone Wires, 
Flexibles, Bell Wires, Instrument and Armature 
Wires, Fuse and Resistance Wires. 


LARGE STOCKS. PROMPT DELIVERIES. 


AND SMITHS LTD. 


—— 


MAKERS OF ELLISON 


ELECTRIC CONTROL GEAR 


Оле Standard for Sinplicit, 
and Correct уун < 


WORKS :— PERRY BARR, BIRMINGHAM. 


`] Twopence. 


н. 


LECTRIC BELLS, ALARMS and Sig- 

. nalling Systems. By Н. О. White. A well illus 
trated work dealing with the wiring and connections of 
all types of bells and indicators, as well as with the 
mine shaft signalling systems which comply with the 
Home. Office regulations. А thoroughly up-to-date 
book. С]. 8vo, 38. 6d. net, or 38. 10d. post free from 
ELECTRICITY Office. 4 


QUIT ‘AND. SOLUTIONS IN 
Gu 


Telegraphy and Telephony, Grade I., City па, | 
Exams., 1904-19. New Fifth Edition now 
"w^ Greatly enlarged. 330 pages, 225. illustrations. 
5s. 6d. net; post free, ss. ой. Rentell, 36, Maiden 

Lane, London, W.C.2. 
m а - =: з omm 


LTERNATING OURRENT WORK 
By W. Perren Maycock, M.I.E.E. Deals with the 
Importance, principles, and practice of Alternatin 
Currents and their Application. The theory is trea 
in the simplest manner, and the practice includes dctails 
of Alternators, Transformers, and all kinda of A.C. 
Motors. Officially recommended by the C. & G. 
Fixaminers. Crown 8vo, 415 pages, 258 illustrations. 
Price 118, net, pe. free from ntell, 36, Maiden 
Lane, Strand, on. 


| 


By J. W. Meares (Electrical Adviser to Govern- 
ment of India), and R. E. Neale, B.Sc. Hons., A.C.G.I. 
(Salomons Scholar and Siemens Medallist) А con- 
cise, non-mathematical treatise, dealing thoroughly 
with fundamental principles and modern practice. 
An expert treatment of unique scope. Positively the 
only book of its kind. 642 pages, 83 figures and over 
100 special tables. 25s. net (25s. 6d. post free). Further 
particulars from Rentell, 36, Maiden Lane, London, W.C.2 


ORKING OF STEAM BOILERS. 


By E. J. Hiller, M.Inst.C.E., chief to the 
National iler and General Insurance A book 
of direct value to ev man in of steam t. 


Fifth edition, 
from ELBCTRICITY 


AGNETISM AND ELECTRICITY FOR 
BEGINNERS. Ву Н. E, Hadley. This book 


pp. 85 illus., 3s. 6d. net, fret 


is primarily intended to meet the requirements of 
students preparing for the Elementary Peg of the 
Science and Department Examination in Magnetism 


and Electricity. Part 1—Magnetism. Part 2—Stati- 
cal Electricity. Part 3—Voltaic Electricity.. Well 
Illustrated. s free, 3s. 10d., from ELEOC- 
TXJOITY, 36-39, den Lane,W.C. 


AGNETS AND MAGNETISM SIMPLY 


EXPLAINED. ByA.W. Marshall, A.M.I.E.E. 

* An elementary book of value to all interested in the 

frst principles of magnets and magnetos. Price 10d. 
net, post free from ELROTRIOITY Office. 

By A. F. 


' {МНЕ BOOK OF ELECTRICITY. 
Collins. А well-illustrated elementary book 
written to conform to the tests of the Boy Scouts. 
Cl. 8vo, 185 pp. and 145 illustrations. Price 6s. Od. net. 
post free from Rentell, 36, Maiden Lane, London, W.0.2. 
OTES ON TELEGRAPHY. By Pratt 
and Mogg; Bristol. A simple exposition of the 
rudiments of Technical Telegraphy and Telephony. 
Specially designed to meet the requirements of the City 
and Guilds Ordinary Examination. Adopted and recom: 
mended by class teachers, 216 pp., 126 diagrams. 2s. 10d. 
net, post free from ELEOTRICITY Office. 


UESTIONS AND SOLUTIONS IN MAG. 
NETISM AND ELEUTRIOITY. By W. J. 
White, M.I.E.E. Containing solutions to all the 

questions in M. and E. (Grade 1), set by the Board 
of Education and the C. and G. Inst. for the years 1907- 
1920. Crown 8vo, fully illustrated. Price 2s. 91. net, 
post free from ErnOTR!OITY Office. | 

1AS, OIL, and PETROL ENGINES, | 

Л including gas-producing plant and Humphrey 
#xplosion Pumps. Ву A. Garrard, Wh. Ex. Ар | 
up-to-date and clear description of the construction | 
ard operation of the various types of internal com- 
bustion engines. With r12 illustrations. Cr. 8vo, 6s. sd. 
net, post free from ELECTRICITY Office. 


Г|\НЕ MOTOR AMPERE CALCULATUR 
, By George Ellison. А moet useful calculator for 
electricians and engineers in charge of motors, either 
for installation or running. Price s. 6d. net, post 
free from ELECTRICITY Office, 


"A RMATURE WINDING. Ву С. Sylvester, 


A.M.LE.E. А new and eminently practical work | 
їп this important subject. Of direct value to every 
armature winder and repairer. Prefusely illustrated with 

8s. net, post free from EtrcrRIc^7 vOffice | 


Clear diagrams. 
UESTIONS and SOLUTIONS in TELE- 
() GRAPHY and TELEPHONY FINAL EXAMS. | 
1906—1915. Ву H. P. Few, Silver Medallist, with 
full solutions to the last papers. Ап invaluable work 
for students. Limp Cl., 8vo, illustrated, 28. 3d. net, 
post free from ELECTRICITY Office. 
CYECONDARY CELLS. Вук. С. DeWardt. 
\ Being а рарег read before the Inst. of P.O.E.E, 
Practical, well illastrated and of direct interest to all tele- 
graph and telephone engineers, as well ав to accumulator 


users generally. 
Kentell, 36, Maiden Lane, London,W.C.2. 


| middle-class home. 


| JOHNSON. 
Paper 35 pp., 1s. 3d, net post free from | 


„ Ww" 1 


^ 


ELECTRICITY. 


'I'MIE BOOK OF RADIO. By C. W.Taussig. 

` Aspkndid manual 01447 pp. with 186, diagrams, 

ete. | Cl. 8vo. 16s. 6d. post free from Rentell, 36, 
Maiden Lane, London, W.C. 2. 

YNAMO AND MOTOR ATTENDANTS 

AND THEIR MACHINES. Ву Frank Broad- 

bent, M.IL.E. E. The fact that over 40,000 copies of this 

well-known text book have been sold is ample evidence 

of its technical value, Tenth edition. 213 pp., with 

123 illustrations. For real value to those for whom it 


is written it stands unrivalléd. | Ofliciall* recommended” 


by the C, & G. Examiners, Cl. 8vo. 4s: 10d. post free 
irom Rentell, 36, Maiden Lane, London, W.C. 2. 


———————————— 


ү OULDED ELECTRICAL INSULATION 
[ү AND PLASTICS. Ву E. Hemming. A book 
of interest to all electrical engineers and manufacturers. 
Cl. 8vo, 207 pp., 108. 64. net, post free from ELERO- 
col SO ge ee 8 
ALECTRICITY AND THE MOTOR-CAR. 
By F. H. Hutton, . An interesting book which 
deals with Lighting, Engine Starting and Ignition. 
Second Edition. Cr. 8vo, 21r pp., illustrated. Price 
5s. 4d., post free from ELECTRICITY Office. à 


OTION PICTURE OPERATION. 


Stage Electrics and Illusions. By Horstman 
and Touslev. The most complete book on this subject 
ever issued. Limp Cloth, 393 pages and 216 illustra- 
tions. Price 7s. 6d., post free, from ELECTRICITY Office. 


]'LECTRIC WIRING. Theory and 


Practice, for Wiremen, Eo esting and Students 
Including special chapters on Motor and Dynamo, 
Circults, and ship wiring, and classifled exam. questions 
in installation work. By -W. 8S. Ibbetson, B.Sc., 
A.M.LE.E. Crown 8vo, 471 рр:, 218 illustrations. 
Price 78. 6d, net, postage 6d., abroad 9d. From S. Rentell 
& Co., Ltd.. 36, Maiden Lane, W.C.2. | 


—— 


"(UC AND CONTROL APPARATU MOTORS 


/ AND CONTROL APPARATUS." A new and 
eminently practical book for all classes of technical 
readers. The kind of book that is wanted, and the 
only book of its kind. |By W. Perren Maycock, M.I.E.E. 
Crown 8vo, 330 pages, 150 illustrations, including many 
original diagrams. Post free 8s., from Rentell and Co., 
36, Maiden Lane, Strand, London, W.C.2. 


ANDY ELECTRICAL DICTIONARY. 
Vest Pocket Edition. By W. L. Weber. M.E. 
mr up-to-date. Contains definitions of over 


tinct words, terms and phrases. Size, 5) in. 

ру 24 in. by 4 in. Cloth, red edges, 15, 8d. 
leatherette, 2s. 8d.. post free from ELECTRICITY Office. 
TEAM BOILER CONSTRUCTION. By 
E.G.Hiller, Second edition, revised and en- 
larged. А book of direct value to all mechanical 
engineers, boilermakers and others interested in Steam 


Raising Plants, 8vo, 203 pp., illustrated, 4s. net, poet 
free, from ELECTRIOITY office. 


(|LEMENTARY DETERMINANTS FOR 

4 ELECTRICAL ENGINEERS. By H. Р. Few. 
À book explaining the advantages of determinants over 
ordinary algebraical processes for workIng many electrical 
problems. Cl., 8vo, 98 pp., illustrated, 4s. 3d. post 
free .from Rentell, 36, Maiden Lane, London, W.C. 2. 


i HE HOME RADIO, how to make and 
Use It." By A. Hyatt Verrill., A new and 
excellent book for beginners on wireless telephone 
instruments ; illustrated with diagrams. 
post free, from ELECTRICITY Office. 
TES on the CARBURETTOR, CLUTCH 
and Lubrication. By Captain S. Bramley- 
Moore, M.C., A.M.I.M.E. An excellent booklet of 
32 pp., explaining clearly the subjects dealt with and 
how to remedy the troubles which may occur. Price 
5d. net, post free. Also, by the same author, 


OTES on the TRANSMISSION and 


ROADSIDE TROUBLES. А similar work о! 
5d. net, post free ; 


great value to every motor driver. 
or the two booklets for 9d. net. post free from ELEO- 
TRICITY Office. ; . 


К LEcTRIC LIGHTING IN THE HOME. 
7 


and 


i By Gaster and Dow. Ап interesting 
neatly illustrated booklet of 32 pp., giving the best 
available information on the 


36, Maiden Lane, London W.C. 2. 


INDUSTRIAL MOTOR CONTROL (Direct 
; Deals with the 
principles involved in the starting and speed control of | 


Current). By A. T. Dover. 


| р. С. motors for industrial services and with the appli- 
cation of these principles to typical control apparatus 
With many examples from practice. Cl 8vo. 116 pp. 
55 illustrations, 2s. 9d. net, post free. 


р ІМ ELECTRICAL ENGINEER. 
y F.R.S.E. 
A most useful work for C. and G. Students. Cloth 8vo , 


ING. By Magnus Maclean, D.Sc., 


98 pp. Price 1s. post free from ELROTRICITY Office. 


| НЕ ELEMENTARY PRINCIPLES OF 
By R. D. Bangay. | 


WIRELESS TELEGRAPHY. 


SHIP WIRING and FITTING. 


сап be recommended. Oloth. 
| 2s. 2d. net, post free from ErgorRICITY Office. 


Price 3s. 9d., 


lighting of a typical 
Price 8d., post free from Rentell, 


By Т.М. 
A thoroughiy practical manual which 
8vo 80 nv.. illustrated. 


RACTICAL DY э & 
AGEMENT, a most usef 
Should be in the possession 0: 
these machines. 34 10; ^ по . i 
post free from ELECTRICT = 
^ 
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{\ЕТЕРНОМЕ APP X n 
Shepardson. This is a- or^ 
data бт. uia ek, designers and manuf. - d 
telephonic apparatus as well as for installing 2 
ъа утаре managers and superintendents. A | 
337 рр. and 114 illustrations. Price 15s. 64. 
London, W.C 


free from Rentell, 36, Maiden Lane, 
NOTES ON GAS AND.OIL ENGIN 
AGCIDENTS. Containing practical informe 
tion for Gas Engine Users. It describes thes 
frequently occurring failures, and gives hista $ | 
their prevention. Illustrated. Price is. 3d. pes 
free from Rentell, 36, Maiden Lane. London, W.C | 


TANDARD MEASUREMENTS im 
fiim Industry. Officially adopted by the Iucr- 
arcem Association of Kinematograph Manufacture: 


^ 


direct interest and value to all operators. Pri 


Od. net, post free from ELECTRICITY Office. 


E LECTRIC CLOCKS, their principle, 
4 construction and working. By Kinostan. I= 
most complete book on this subject wet  publit-— 
Cr. 8vo. 152 p^ with over 200 illustrations. Prim 
15. 9d. net. ce А ree from ELECTRICITY Office. 


ПНЕ PRINCIPLES AND PRACTICE ОЕ 


ELECTRIC WIRING. By Archibald Бит... 
A.M.I.E.E. А reliable textbook, officially тетт - 
mended by the C. & G. Examiners. Сг. 8vo, = tì 
166 illustrations, 5s. 4d. net, post free from ELECTE:* MI | 
Office. | 


LECTRIC TRACTION.—A Treatise on 


the i артар of Electric Power to Electric | 
Traction on lways and Tramways. By A. T. Dover. | 
A.M.I.E. E., Lecturerin Electric Traction at the Batterses 
zd technic. With 518 Illustrations and 5 Foldms 
Plates. 


By 
n А ert ee 8 vier WE х а has 
een rev , enlarged and bro у шр 
date 5r a C.T.O. expert of high reputation, and for 
Grade I. students It is undoubtedly t best and mot 
reliable book of its class. It is highly recommended 
d the technical journals. Cloth Swo, 258 рр. ам 
jd illustrations, 4s. net, post free from ЕЕСТЕЮІІ 
office. 


MLECTRIC-WIRING DIAGRAMS. By V. 
Perren Maycock, M.I.E.E. _ Illustrating Cir: 
Connections for рр Mains, Distribution Boars. 
Transformer, Lamps, Signs, Heaters; Motors, Beis, 
Fire Alarms, Private Generating Plant, etc. Being 2 
selectién from the d in the same Author's large- 
work—“ Electric Wiring, Fittings, Switches, and Lams.” 
55. 4d. net, post , from ErrcTRICITY Office... 


AINTENANCE AND REPAIR OF 
Electrical Measur.ng Instruments. By Н. ©. 
Yarrill, with explanation of the principles of operate 
of all types. Cr. Sv», 78 pp. and 21 illustrations. Prr- 
2s. 9d, net, post free, from RENTELI, 36, Maiden las 
Londoh, W.C.2. ' 


AGNETISM and ELECTRICITY for Heme 
STUDY. By H. E. Penrose. А new and wi 
written book of over 500 pp., y illustrated wt 
clear diagrams. 8 ally use to Wireless Stodess 
Ol. 8vo, бв. Od. net, post free from ELECTRICITY OSa 


MLECTRICAL ENGINEERING — A First 


4 Year Course. By Frank Shaw, A.M.LEE 
Officially recommended. Cl. 8vo., 147 pp., 70 ii» 
DOM 3s. 4d. ‘net, post free, from Ki 

ffice. я 


S ITCHBOARD APPARATUS CON- 
STRUCTION DIAGRAMS by C. Kinrbranae 
This is a well printed series of 10 plates,f cap size, ker 
ting clearly the construction of different t of Contsrt 
Sockets, Slowbreak Switches, Quickbreak Switches. Pow 
Automatic Switches, Oil Fuses, High Tension Oü Rra: 
Switches, Circuit Breakers, ete., ls. ба met post free fr. . 
S. Rentell & Co., Ltd., 35, Maiden Lane, London. WC. 
"peus ELECTRIC LAMP INDUSTRY 

By G. A. Percival. An up-to-date and ces?’ 
written account of the incandescent electric ln’ 
industry, the various forms of lamps and the lst 
methods of manufacture. A book of interest te - 
electrical engineers and Crown = 
112 ›р., 86 illustrations, 3s. 4d. 
KENTELL, 36, Maiden Lane, London, W_C.2 


pumps, lifts, cinema arcs, batterv Lisa cay = 
automatic 
work.’ EX 
Dover, Chief Electrical Assistant, Batterson MALA э. 
Ргїсе xxt im 
from Rentell, 36, Maiden Lane, London, W C 27 ^ = 


for the practical man. By D. P. Moreton. Gos 

86 pp.»16r illustratipns. Price 7s. 6d. st free 
EjwEcrR'ciTv Office. 4 ааа 
жс "v Д 


A yt. 


— а eA PRACTICAL кышы Sa Ra Шы 


| Кеймегегей as в 


No. 1677.—Vol. XXXVI. FRIDAY, DECEMBER 29, $9 1429 PER: [Reemi ^] Twopence Twopence. - 


*BROOK" MOTOR 


Single, Two and Three Phase. 
Low Prices. High Quality. 


E. BROOK LTD., 
'elephones : ` 1629 and 1630. Empress Works, Huddersfield. ~ prase,” HUDDERSFIELD. 


^ ANTI-SULPHURIC ENAMEL.''—9Fer Protection from Acid Fumes. 
" INSULDERM ” Heat Radiating High Insulating Enamel for High Temperature Coils, Prevents Sparking at Commutator Ends, | 
SLE GRIFFITHS BROS. & CO. (London), Ltd., Bermondsey, S.E.16. 


WAKERS: 
LUNDBERGS’ 
REC? Electrical (case experiment 
Е КТР! Accessories 
ARE su THE G Have done with this and that insu- 


lating material which can never give 
TRADE MARK ү ey D ar en you either complete satisfaction or true 
RN EXON protection. Use, instead, 


e 
- Э a 
M | & A АФ | INSULAT IR VARNISHES 
A ND COMPOUNDS 
ew сг 


AND ALL 


ELECTRICAL INSULATING MATERIALS. 


the greatest economy. 


anl 
practical utility 


ATTWATER & SONS, | PINCHIN, е г LTD., 


Contractors to Admiralty & War Office. n e wee London, а 
PRESTON, ENGLAND. йй | 


[HE LONDON ELEGTRIG WIRE CO. 
AND SMITHS LTD. 


Playhouse Yard, Golden Lane, E.C.1. 


Silk, Cotton and Enamel Insulated Instrument 


and Armature Wires, also Resistance Wires. 


LARGE STOCKS. — PROMPT DELIVERIES. 


HM 


THE 


E TROH 


INSULATION TESTING SET 


Light. Compact, 
Self-contained 


Testing Unit of 


ROBUST CONSTRUCTION 
AND HARD WEARING 


ME 


A true Ohmeter—Independent of variations of testing pressure 
ACCURATE DEAD-BEAT QUALITIES. 
SENSITIVE | 


ii. ELECTRICITY. 


WINDING. 


MOTORS OF ANY SIZE OR 
TYPE REWOUND OR REPAIRED 
PROMPTLY. 


HIGHEST CLASS OF WORK 
GUARANTEED. 


ELECTRIC TOOLS OF ALL TYPES. 


VACUUM CLEANER AND FAN 
MOTOR REPAIRS A SPECIALITY. 


The WESTMINSTER TOOL & ELECTRIC Co. 


WESTOOL WORKS: 
Putney Bridge Read, Putney, London, $.W.15. 


Telephone: Putney 1179. 
Telograms : Weeteleleo. Put, Lendon. | 


— 


F. WIGGINS & SONS. 


| A Telephone: Avenue 2248. 
ыллыы =з 

М FOR INSULATION, 

Largest Stock in the World. 

102, 103 & 104, Minories, LONDON, R.1. > 


P ки CE N Е ж 
ASSURANCE COMPANY, LIMITED. 


ESTABLISHED 1782. 


Head Office: Prosnix House, King William Street, London, E.C.4 


. Total Assets 224,000,000. Claims Paid g1 50,000, 000. 
Chairman: SIR GERALD Н. RYAN, Bart. 
FIRE, LIFE, ACCIDENT, MARINE, 
Loss of Profits following Fire, Workmen's Compensation, Fidelity Guarantee . 
c. 


urglary, Trustee and Executor, & 


ELECTRIC LIGHTING. 


The Company has always encouraged the development of Electricity, and the 
well-known “ Phoenix Fire Office "FRules for Electrical Installations are in use 
throughout the world. Copies will be supplied free on application to Head offices 


General Manager: R. Y. SKETCH. 


SPECIAL GLASS 


SEMI-INDIRECT LIGHTING 


BOWLS, DISHES, REFLECTORS, GLOBES, stc. 
ALSO d 


HEAT RESISTING AND CHILL PROOF 
ARC GLOBES, INNER TUBES, ETC. 
Particalars on application. 


New English Glass Manufacturers, Ltd. 


DUDLEY PORT, STAFFS. 


AIM SEX 


DECEMBER 20, 10 


ТААРЕ MARK 


INSPECTED MANUFACTURES 


and why. 


HIS label, in miniature, 

| appears on all Simplex 
conduit and is, as the 

qore of its significance, 

the guarantee of the products 


being of Simplex origin. 


This warranty implies the use of the 
finest material only in the’manufacture 
of all Simplex products, the employ- 


тепе of men in the front rank of their 


particular trade and the exercise of 
the keenest supervision throughout 
all proceshes. Articles which do not 
easily pass the final and severe 
inspection tests ar» invariably rejected. 


We have unique experience in the manu- 
facture of sound electrical conduit instal. 
lation equipment to suit all industrial 
and other conditions, and shall be pleased 
to give any information which may be 
desired to, meet specific requirements. 


SIMPLEX CONDUITS, LTD. 


Head Office and Works : 


GARRISON LANE, BIRMINGHAM. 


LONDON: 113-117,Charing Cross Rd.,W.C.2. 


GLASGOW : 72а, Waterloo St. 
M'CH'TER : 16.Corporation St. 
BRISTOL : 10-11, Denmark St. cliffe Common. 
LIVERPOOL: 96, Whitechapel. NOTT'G'M: Maypole Yd. 
LEEDS: 6,White Horse St. Long Row. 
N’CASTLE: 72. St. Mary’s Pl. Alsoat IPSWICH and 
CARDIFF: 4.Westgate St. MID 


SWANSEA : 5, College Бї 
SHEFFIELD: 281.3, Atter- 


DLEBSBRO 


THE MARK OF . | 


QUALITY| 


DECEMBER 20, 1922 ELECTRICITY. iii 


LITTLE 


PNEUMATIC AND 


ELECTRIC DRILLS. 


Electric Drills and Grinders Wili Increase Your Output. 


бый Re pq UNIVERSAL PORTABLE GRINDER. 


Telep. No. : 
Gerrard 9215 (4 lines). 


“© 


Have You a Copy of 
Electric Tool Catalogue, 12 E. 
T Welding Circular. 

- Rivet Heater ,, 
„ Туе „p y 


KEEP YOUR MEN CONTENTED BY USING 
LITTLE .GIANT PORTABLE ELECTRIC 
DRILLS AND GRINDERS. THEY GIVE THE 
BEST RE3ULTS AND MOST EFFICIENT 
SERVICE. ROBUST CONSTRUCTION, 
EASILY HANDLED AND ECONOMICAL. 


BUILT IN THREE SIZES. 


THE PORTABLE GRINDER ILLUSTRATED POSSESSES A NUMBER OF VERY NOVEL FEATURES FOR WHICH THERE HAS LONG 
BEEN AN URGENT DEMAND AND WILL OPERATE INTERCHANGEABLY ON DIRECT OR SINGLE-PHASE ALTERNATING 
CURRENT OF 60 CYCLES OR LESS, IT BEING SIMPLY NECESS^RY TO HAVE THE PROPER VOLTAGE 


РОВ WHICH THE TOOL is WOUND: 
W 


Srki Branches 
Fraserburgh, Scotland. 


all over the world, 


THE CONSOLIDATED PNEUMATIC TOOL CO, LTD. 


Head Offices : EGYPTIAN HQUSE, 170, PICCADILLY, LONDON, W.1 


ACCU M U LATO RS 


à 


The uses to which Accumulators can now 


r^ be put are numerous, but no matter for 


what purpose a batiery is required— 


whether for a hand-lamp or for house 


ү, V ERS | lighting—there is an Ediswan Accumu- 


lator made to meet the need. A full 


PI | RPOSE range of Accumulators is contained in the 


new Ediswan Catalogue No. A.A. 253. 
ASK FOR A COPY, 


THE EDISON SWAN ELECTRIC Co, ла. 


PONDERS END, MIDDLESEX. 


London Showrooms: 
123/5, Queen Victoria Street, E.C.4, and 71, Victoria Street, S.W.1. 
Branches in all large towns. 
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NION CABLE C E 


cake 
wh 


CABLES 


EVERY ELECTRICAL 
PURP 


MANUFACTURERS 
OF ALL TYPES OF FRA 


р CABLEWELL 
DAGENHAM © 


NHAM ZJ 


LECTRIC CABLE 


PAPER. BITUMEN. 
RUBBER. AIR-SPACE. 


Dagenham Dock, ESSEX. 


JOHN OAKEY & SONS, LTD.| CASING AND CAPPING. 


MANUFACTURERS OF 


EMERY, EMERY CLOTH, EMERY PAPER, 


CABINET GLASS PAPER’ GLASS CLOTH, 
BLACK LEAD, FUMICE, CR CROCUS, TRIPOLI, 


Oakey's “ Flexible Тее Emery Cloth. 
rho HT ER a rie Per bt 
FLINT & GARNET PAPER IN ROLLS. 


59 yards long by 18 in, se in, a in. go inu 36 in, qo in, qo in, & 43 in. wide. 
“WELLINGTON” EMERY WHEELS. | 


a a RE NE ERIE 
WELLINGTON EMERY AND BLAOK LEAD MILLS, LONDON, S.E.1. 
ALL BRITISH MADE. 


ma» . STANLEY - хк 


The largest Manufacturers of 
SURVEYING & DRAWING INSTRUMENTS. 
in the World. 


L 7 Catalogue sent post . dontractors to H.M, 
: free on application : 413 Government : : 


Quality Unsurpassed. 
W. F. STANLEY & CO., LTD., 


. Head Office—Show Room: 
286, High Holborn, London, W.C.1. 


NOTICE THE REAMER ON JAWS DJ" 


Patent applied for and design registered. 


Back view of our C. 200R. 

World-known and 6 in. size only, 

famous “HEART ‘something new 
in Pliers, that 


BRAND" Cutting 
or Bell Pliers in 
al sizes, 4 in. 


is а reamer 
for removing 
burrs inside 


to 7 in. rising of conduit 
. tubing 
by $in, and without 


. 10 in. sizes. extra tools 


WYNN, TIMMINS, & CO., LTD. 


GENTURY WORKS, COMMERGIAL STREET, BIRMINGHAM. 


BLOCKS, CLEATS, 
BOARDS FOR SWITCHES 


in stock and made to any бей 


ACCUMULATOR CASES 
and BATTERY BOXES 


Made to Order. 


J. F. & G. HARRIS, Ltd, 


Timber Merchants and Moulding Иса 
SAWING, PLANING, MOULDING & GENERAL WOODWORKING MILIA 


58g, WILSON ST., FINSBURY, LONDON, Е.С. 


Telephone No.: 1168 London Wall. Please write for Illustrated Price List 


Wikttics 


FOR ARS 


THE CAMBRIAN ELECTRICAL SCHOOL 
| CEMETERY ROAD, PORTH, GLAM, 


Principal: WILLIAM THOMAS, M.I M E., A. ef M.E.R. 
Deputy Principal: Dd. I. THOMAS, M. Inst. E., K.R.S.A. 


Tutors: Staff of Highly Qualified Instructors in all subjects 
SCHOOL OF UNEQUALLED REPUT ATION. 
No Branches. No Agents. 


influential Employers izv 

фы ын to Students coached at this Corres ence 
DO YOU WANT TO SUCCEED? 

An efficient Passport to the Best Positions is the possess ion 
Electrical Engineering Diploma issued by this Schoo (The C.E.S.) p p 
diligent Students. 
Well-paid and Good Positions await every Successful Student. Com- 
mence Now and ensure your Buccess in Life. Таке LESSONS BY 
POST in Electrical Engineering, Mechanicsand Mat hem tics. 


TO ENSURE YOUR SUCCESS A'T 


ELECTRICAL EXAMS. 


STUDY IN PRIVATE AT HOME 
WITH THE VERY BEST TUIOR 


' INSTRUCTION UNTIL SUCCESSFUL 


Select the Tutor ir has an unbroken Reeord of Successes 
tthe A. of M.E.E. Exams. 


тоз Students passed as Qualified EIN aom, 
City and Guiids Electrica! Engineering, ken Exams Ее 


1916 exams. 124 students sat. 12 passed—i.e., эо г ent. 
1 9 1 7 , 85 э, а 1 LI TR E e 
1918 ,, 83 n 72 " Sei 
1912 i 146 » 126 H 87 - 

1920 ss, 207 » 189 » әз » 
1921 287 » 6 oz 


2 T 
Toagbe successful at your next examination, state your r uirementa, ” and 
е ар for information, free syllabus, and free hand k of SH 
testions 
he Secretary (Dept. D), (The Cambrian Electrical School. 
Cemetery Road, PORTH, RHONDDA, GLAM 
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1923 Edition Now Ready 
PRICE ©] [- POST FREE 


READ THESE EXTRACTS FROM A 
FEW OF THE LETTERS SENT US 
SPONTANEOUSLY BY SUBSCRIBERS 


Ife 


| e 
We make this offer because it 1s impossible to 
—— deseribe the many useful features 


of the ELECTRICAL ENGINEER'S YEAR 
BOOK AND DIARY (1923 Edition). 


“ An excellent production in every way, and 
well fitted to take a conspicuous position on the 
desk of every engineer." — P. A. SPALDING, Resident 
Engineer and Manager, Electricity Works, Dundalk. 


* It is well worth two or three times the price 
charged—should have a very ready sale." —F. A. 
ANDERTON, 93, Cromwell Street, Walkley, Shetheld. 


“ I consider the book one of the finest diaries I 


have had the privilege to possess, and consider it 
a sine qua non to all electrical engineers through- 
out the world."——4A. R. HILL, Electrical Engineer, 
10, Power Station, Workington Iron and Steel 
Co., Ltd., Lowca, Whitehaven. 


ШШШ 


Apart from the ordinary memorandum pages, 
there are OVER 500 quarto pages of p ctical 


information on every aspect of electrical activity 


ir 


NEZ 
ELECTRICAL ENGINEERS 


' YEAR BOOK : 


** I think it a good investment, as thc information 
is worth £ s. d." —FRED HARRISON, 24, Dalmarnock 
Road, Bridgeton, Glasgow. 


** I consider it will meet a much-felt want in the 
electrical world. It is simple, concisc, and full of 
useful information."—CECIL M. CULSHAW, 26, 
Clifton Terrace, Hayle, Cornwall. 


** Remarkably good value, and very well arranged. 
I am much pleased with it."—D. ELsoN, Electricity 
Dept., L. & N. W. Rly. Co., North Wall, Dublin. 


* I am more than egre gum C. BAKER, Siemens 
Bros. Dynamo Works, 30, Bridge Street, Bristol. 


“I have found the Information contained in it 
perfectly reliable and most valuable to me."— 
ALBERT E. HARGREAVES, Sales and Commercial 
Manager, County Borough of Eastbourne Electricity 
Dept. : 

“ We are delighted. Please send us a copy cach 
year."—MoIR & Watts, Electrical Engineers and 
Contractors, Weardale Road, Lee, S.E. 


“ I consider it an invaluable book for any practical 
electrician."—J. ANDERSON, 1, Orchard Stree 
Renfrew. 


“ It should be in the possession of every electrical 
engineer.” —THOS. SIMMONS, 3, Victoria Road 
Hanham. | 


Fill up the attached coupon, and we will send you ; 3 
а copy of this unique publication. YOU MAY ~ 2” 
KEEP IT FOR A WEEK and then 
return it, if you like, without the 
slightest obligation on your part. 

But we think you will be con- 2t 


vinced that it is an absolute " | Days' 
necessity for you. | 2 | 
~~ Approval Form 


To Messrs. S. DAVIS & CO., 
THE ELECTRICAL ENGINEER’S YEAR BooK 
AND D1raky, . 
oo 30-31, St. Swithin’s Lane, J.ondon, E.C. 


at Please forward POST FREE a сору of “The Electrical Engineer's 
.* Year Book and Diary" for 1923 оп approval {ог 7 days. . 


"m If I desire to keep it, I will forward you a remittance for 21/- іп payment. It is 


understood that I am to be at liberty to return the book to you within 7 days if I so 


“An abundance of knowledge at a minimum wish—without any obligation on my part. 


price.” —T. HOLMES, 118, Princess Strect, Dunstable, ..*"" 
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GLASGOW TRAFFORD PARK WORKS А - MANCHESTER. 


ELECTRICITY. )ECEME 


пе 
Lis d jt. | 


Cosmos Lat nps 
GASFILLED & VACUUM 


INVOLVE 


NO PATENT RISKS. 


You are perfectly safe from legal action if you stock; sell and use - 
S COSMOS " LAMPS. Шу аге fully licensed. and made уларым 


| 
г. 


norieta ww 


and others. ЦЫ = 


'" Cosmos " Lamps are made in a variety of types for a wide range Of 7 
voltages and capacities to suit all conditions of application. 


COREE REE EERE REE OEE EERE ETOH EERO RE RRO REE HERE REESE EERE EEE ESET SC TTS 
* ' 


Г ILLUMINATING ENGINEERING SERVICE. 


We have at the disposal of our customers an Illuminating Engineering 
Section which has been formed to draw up complete specification for indus- 
trial, domestic and street lighting, and to advise in connection with all 
illumination problems. You are invited to make full use of these facilities. 


CORRE REE EERE EEE EEE HEHE ERE HEHEHE EEHE вт етт озо ез HEHEHE ETHER SHEE EEEH ETHER HERE езт з HEHEHE HSE HEHEHE EEE EE eee eee 


Write for particulars of trade discounts, new literature and overprinted ESL ad n 


ME ForourT NS Ex E - 


BELFAST 
BIRMINGHAM 
BRISTOL 


Vickers 


DUNDEE ELECTRICAL CO. LTD 
EDINBURGH 


v a- _ 


* | t 
-— _. 
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TESTED Ne Lamps % stock- he fort sett 


AND 


INSPECTED 


IN 
EVERY DETAIL 
OF 


MANUFACTURE 


D 22. RA 


Nw 
Y 222 


„м 


MA 


BRITANNIA 


— vx ELECTRIC LAMPS 


sa 500 WATTS g" 
B3 M EMMNIENPMNBSÓENENENSESNEIN'ZISNSENEMNENMSNSNSNES SZ:PNBNBNBE 
————————náÁ—Ó]J/[bü———À———————— AÁÀ—————D.——' ———Á——!HnmunaÓ——in—MÀnu/À—U DNUS 


. 200-260 VOLTS 
20.30 5 2960 WATTS 


А new addition to: 
the “XCEL” family 


THE 


UNIVERSAL VOLTAGE 


ELECTRIC IRON 


Regd. Trade Mark. 


Weight: 5 Ib. Loading; 30 Watts (approx.). Heavily 
Nickel-Plated. Complete with 3 yds. Fiexib!e and Adapter. 


PRICE: 22/6 Discount or $555 


THE RUSSELL ELECTRICAL APPLIANCES CO,, LTD. 
Manufacturing Electrical Engineers and Electro-Flaters. 


Alliance Mills, Belfast Road, Stoke Newington, N. 18 
Telegrams; ‘‘Lectruss Stoke London." Telephone : Dalston 4026. 


Vulmos v: 


Н. 520° FIRE 


Constructed on the same sound lines as the other well- 
known “ XceL " Appliances. 


Solid copper true parabolic Reflector, 12} inches diame t« 
treated with heal-resisting lacquer, Adjustable to any 
angle. In horizontal pusition, useful for boiling. 

Strong hinged brassed guard. Heavy base, ensuring 
maximum stability. 


B removable heating леш wound with best- Н. 520: mo with 
quality wire, giving very Brilliant effect. 3 yds. Flex. and B. C. 
Adaptor JOSSE ITCHELL 122 &124 GOLDEN PRE 

ALL THE HEAT IS PROJECTED FORWARD бо watts. 3/sth uni ! »LTD.1 0NDON.E.C. 

с · 3/5to unit. " 

LIKE THE SUN'S RAYS. List Price 
The cfficiency of this type of Fire depends on the main- "3 
tenance of a perfect reflecting surface. The ''H.520' 37/6 N A Lt e 
RAE is a truc pud and w Pence cre in carton. 9 
rotected by a transparent lacquer which is impervious 

= prote ee ACA ESTER. 


| Insulated Wi d Cables of 
AUTOMATIC TELEPHONE MANUFACTURING CO., LTD. | all Descriptions. 


Head Office and Works : London Office 


Milton Road, 60, Lincoln's Inn © B ITISH MIC Co.Ltd. 
ө ators veniment. 
LIVERPOOL. ‘ Fields, W.C 2. - ELECTRICAL INSULATING MATERIAL MANUFACTURERS. 
тше нинг, Telegram : “ Autelex.” 15, Cardington Road, Bedford. 
ee eee а eee, MICA, COMMUTATOR SEGMENTS, MICANITB SHEETS, TUBES, 
| RINGS WASHERS, MICA POWDER, FIBRE, PRESSPAHN AND 


INSULATING PAPERS, CLOTHS, TAPES, &o. MICA IMPORTERS. 


The N.C.S. HYPER-SCALE INSTRUMENT 


The Hall Mark Elegance and 
of Quality, Reliability. 
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Made only by 


NALDER BROS. & THOMPSON, Ltd, 


is the new N.C.S. 


Long-Scale Instrument 


Made with Moving Coil or Soft Iron movement. 


FOUR-INCH DIAL. SIX-INCH DIAL. 
FOUR-INCH SCALE. SIX-INCH SCALE. 
FIVE-INCH DIAL. | EIGHT-INCH DIAL. 
FIVE-INCH SCALE. EIGHT-INCH SCALE. 


REDUCED PRICES. 
QUICK DELIVERY. 


NALDER BROS. & THOMPSON. LTD, 


97a, Dalston Lane, London, E. 8. 


Telephone :—-Dalston 2365 (3 lines) Codes— Western Union (Universal and Fire Later 
Telegrams :—'* Occulde" Kinland, London Е Editions) and ВЕА МА 

AGENT го 
Веггу' s кн, ae 5, gr neh Lettre erry’s Electric, Lid., Donegall Square, South Belfast 
Berry’ $ ree, Oezelis rm ham 25, 
Berry's Electric, Ltd., 85-06, Newman Street, Oxford - s gis L4, 9690, Мине Alber иш, 


Street, W. 
Balmer, Lawrie & 00., Calcutta. 
Wm. McGeech & Co., Lid., 28, West Campbell St., Gr Ostten & Co., 1, Feri Street. Bomi 
Ribot баа & 00., Lid., 4, 81. Nicholas Buildings. Samuel Brown, Ltd., Johnston St., Wellington, - 
Newcastie-en- Zealand. 


-Tyne. 
Simpson, Baker & 00., 2-5, Nelson Street, Bristol. Ernest Demety, 43, Rue de Trevise, Paris. 


I. 
‚= а 
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for immediate delivery. 


Jam 
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When you want 


Electrical Accessories 
Remember 


There is a vast difference between the duties required 
of electrical accessories used in both domestic and in- 
dustrial installations to-day and a year or so back. 


Q ua ] i t y Pr i ce The increasing use of portable appliances makes careful 


selection in even the simplest fitting or accessory impera- 


Service — that tive. Even the lighting in many instances makes this 
cannot be шшер 


care desirable. 


We can help you by supplying matcrial which has a 
reputation for good reliable service—why not send your 
next order or enquiry to— 


Large stocks of switches and ac SUN ERECKRICAR, 
other accessories of TUCKER THE ELEGIRICAL GE 


manufacture always available 118-120, CHARING CROSS ROAD, LONDON, W.C.2. 


" Telegrams: Secabilis Westcent, London. Telephone : Gerrard 7766 (6 lines). 
Branches - LEEDS, BIRMINGHAM, BELFAST, NEWCASTLE-ON-TYNE. 


wmm 
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PREPAID ADVERTISEMENTS. 


Situation Vacant and Wanted, Apparatus 

Wanted and for Sale. Books, Miscellaneous, 

&c., 1d. a word. Minimum 1s. Three inser- 
| tions (PREPAID) charged as Two. 


fficial Advertisements, Tenders, Educational, 
&c., 9d. a line. 


nm Display Advertisements 6s. per inch. 

Advertisements for this page must reach the 

pr by TWO O'CLOCK WEDNESDAY 
AFTERNOON at the latest. 


sRemittances for small amounts may be 
in halfpenny stamps. 


ELECTRICAL APPARATUS 
FOR SALE OR WANTED. | 


SCRAP COPPER CABLE and METALS 


) of every description bought for prompt cash.— 
Thomas Hignett & Co., 2/6, Everton Brow, Liverpool. 


LTERNATORS, 50/80 kw. Brand new 

“ Siemens " 200/520 volts, 3 phase, 50 periods. 
Complete with exciter. Only £143 each. Ironclad 
.»witchboards if required. Е. W. Farrow & Sons, 
Spalding. | 


[FOR SALE-—Portable Bridge Sets for 6-way | 


capacity Fuse Testing. Complete with all accessories. 
pSuitable for calibrating wireless coils ; 
graph and Telephone work: general coil testing, etc., 
ate War Dept. stock. Absolutely new. Made by 
the A.T.M. Co., Sullivan, Elliott, &c. Overall dimensions 
f94in. x6in. х24іп. Price 17s. 6d post free.— Rentell, 36, 
WMaiden Lane, Strand, London, W.C. 2. 


AJ IRELESS.—Aerials erected in town or 
Countrv by Engineer late G.P.O. Assistance 
ziven to Amateurs in installation and testing of private 


"equipment.— Ménage, 17, Stonefield Street, London, N.1. 
CCUMULATORS, Second-hand, any type, 

^ wanted ; also Dynamos and Machinery. ad 
eroxide, Old Copper Cable, Scrap Metals, and every 
description of Metallic Dross purchased for cash, Town 
or Country.—Write A. Brown and Bons, 142, Lower 


Jlapton Road, E.5. Telephone No. Dalston 555. 

; at Be eb Ag Ае 

| i description of obsolete Dynanios, 
Ё Motors, Accumulators, Arc Lamps, Old Cable, 
Scrap Metals, etc., purchased for prompt cash. Town 
r country.—Learoyd, Bridge Works, Heatherley Street, 

Ко. N.E. Telephone : Dalston 2278, Telegraphic 
vidress : '' Frangible, Lowclap, London.” 


` 
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s[OB LINE—NEW CABLES. roo miles. 
, All sizes from 1/22 to 37/14, to be cleared at 
laughterhouse prices; samples sent.— Lake, 44-47, 
)evonshire Street, Theobalds Road, London, W.C. 1, 


PLATINUM токар до. 


Purchased at the Highest Prices by 
derby & Co., 44, C'erkenwell Rd., London, Е.С. 
Platinum Wire, Rivetsand Sheets sold. 
Makers of the '' Lion '* Pure Platinum 

Rivet Tremblers. 


A | ue а, 
Slot Meters, 
Close Joint Conduit 5/8th, 


Tumbler Switches. 


HORNBY & Co. Ltd. 


"Phone : 7. Carlisle Street, | 
REGENT 24110. Dean Street, W. | 


R. 


also for Tele- ' 


N EW ELECTRIC CABLES. Highest 

Jh quality, 2,500 megohms, best English makes, 

1/16, 7/24, 7/22, 7/18, 7/16, to be sold very cheap.— 

Lake, 44-47, Devonshire Street, Theobald’s Road, 
London, W.C. 1. 

OTOR, 15 h.p., as new, A.C., 440 volts, 

3 phase, 25 cycles. Recently cost £160; 710 

revs., with starter. To be sold cheap.—Lake, 44-47, 

Devonshire Street, Theobald's Road, London, W.C. 1. _ 

LECTRICAL ACCESSORIES, Bells, 

Batteries, Cables, Electric Drills, Fans, Lamps, 

į Meters, Switches, Switchboards, Telephones, Exchanges, 

' Protectors, Copper Wire, H. T. Wire, Terminals, Accumu- 


lators, etc., all Government surplus, for sale at very low 
| prices. List, post free, from E. W. Farrow & Sons, 
Spalding. —— 
5O K.W. GENERATING SETS, brand 
0, New ''Aster-Siemens " petrol or paraffin, 80/550 

volts D.C. or A.C., with switchboards and cooling tanks 
| complete. Government Surplus. Cost £2,300. Our 
| price only £730. Full particulars from E. W. Farrow & 
| Sons, Spalding. 


PATENTS, TRADE MARKS. 
A уе, AND HANDBOOK FREE. 


| 


‚ Ltd. 


| 35 years’ references. киц Patent Agen 
(Director, B. T. King, A.LM.E., Registered Patent 
' Agent), 1464, Queen Victoria Street, London, Е.С. 4. 


| EDUCATIONAL. 


‘CRYSTAL PALACE SCHOOL of 
PRACTICAL ENGINEERING. 


Founded 1872. 


| Principal : Jj. Ws 
| The new course will commence on January 

10th, 1923. New Students enter at the School 
| on the morning of January 9th. 


| BOOKS, ETC. 


ox BUYERS IN LON- 

DON AND DISTRICT 
who may not be able to purchase 
‘technical books during the day- 
time should give us a call at this 
‘office, 36, Maiden Lane, Strand, 
in the evening, when they can 
inspect our stock and make pur- 
chases up to 8 p m., and sometimes 
later, Saturdays excepted. This 

is worth remembering. 


ELECTRICAL WORKERS. 
ORGANISE! ORGANISE! ORGANISE! 


In the only Union which 
caters specially for you. 


ELECTRICAL TRADES UNION. 


Branches everywhere. 


Full particulars from :— 


J. ROWAN, J.P., Gen. Secretary, 
12a, Withy Grove, MANCHESTER. 


Wilson, M.Inst.C. E., M.I.Mech.E. | 


gere MOTOR INSTALLATIONS, 

their Upkeep and Lay-out. A useful book for men 
in charge of motor-driven "machinery, Limp cl. 8vo, 
112 pp., 65 illustrations. 2s. 10d. post free, from Rentell, 
36, Maiden Lane, London, W.C.2. 


f [ELEGRAPHY. By T. E. HERBERT, 
The Fourth Edition of this Standard — 


is now ready. Officially recommended | 
G. Examiners. Cl. 8vo, 1,000 BP.» 650 illustrations. 
Price 18s. 6d. net, post free from ELRCTRICITY Office. 


RACTICAL ILLUMINATION. By 
Justus Eck, M.A., M.LE.E. A most useful 
pocket book, full of information for lighting contractors, 
architects, consultants and all interested in efficient 
illumination. Highly recommended by experts. Price 
rs. 2d. net, post free from ELECTRICITY Office. | 
"LECTRIC WIRING, Fittings, Switches, 
and Lamps. By W. Perren Maycock, M.I.E.E. 
Fourth Edition. Entirely Rewritten. 628 pages and 
624 illustrations. Deals with Distribution, Distribution 
Boards, Switches, Transformers, Specifications, Lamps, 
Fittings, Electric Signs, Heaters, Belle, Telephones, 
Fire Alarms, Testing, etc., etc. Price 118, net, post 
free, from ELEOTRIOITY Office. 


М w.a AND ELECTRIC IGNITION, 


By W. Hibbert, A.M.LE.E. The latest edition 

his well-known text-book is up-to-date in every 

res . (OL 8vo, 178 pp., and 94 illustrations. Price 
8s. 9d. net, post free from ELECTRICITY Office. 


НЕ ELECTRIC TRAMCAR HAND- 
BOOK, By W. A. Agnew. A new edition of this 


| standard text book for motormen, inspectors, and depot 


workers, has just been published. Cloth 8vo, 182 pp, 
illustrated, 3s. 9d, net post free from ELECTRICITY Office, 


"RWMEMENTARY APPLIED MECHANICS. 


By Morley & Inchley. Latest edition, including 
285 diagrams and numerous examples. A standard 
book for technica! students, Price 5s, 4d. net. post free 


а 


CONDITIONS. А Comparison. Ву Andrew 
Stewart. M.LE.E. Being a reprint with additions of 
the interesting seria! which ran thro the columns of 
ELnBOrRIOITY. Or. 8vo, 48 рр., 7d. post free from 
ELEOTRIOCITY Office. 


| Ege ho teal atte with the  Slide-Wire 
4 Bridge. By David Robertson, B.Sc., M.I.E.E. 
An excellent treatise for all interested in Resistance 
Measurements, Fault Localisation, Instrument Calibra- 
tion, ete. Cr 4to, 86 pp., profusely illustrated, 3s. 4d., 
post free, from ELECTRICITY Office. 


JU Ee MINING MACHINERY. By 

Sydney F. Walker, M.IL.E.E. A new and compre- 
hensive work giving details of the latest practice and plant, 
Cl. 8vo, 375 pp., and 132 illustrations, 13s net, post free 
from Rentell, 36, Maiden Lane, London, W.C. 2. 


FALECTRICAL Tables and Memoranda. By 
1 


Def. S. P. Thompson, F.R.S. New edition just 
published. Waistcoat-pocket size, 142 pp., red leather, 
gilt edges. This is a book which should be in the vest 
pocket of every electrician ja the kingdom. Price 1s. 8d. 
net, post free, from ErrEcrRiciTY Office. 


CRIPPLEGATE MOTOR WORKS, 
23, Оһаре! Street, 


Tel. No.: 
Clerkenwoll 3847, 
PROMPTITUDE, ECONOMY, EFFICIERCT. 


WRITE FOR 
A CATALOGUE OR REPORT OF 
ANY ENGINEERING OR TECHNICAL 
BOOK YOU MAY REQUIRE 


OUR RETAIL BOOK R 

BOOKS ON ENG 
WHERE ECHNOLOGY MAY BE ÍN 
М 


E&F.N. SPON L" 
$7 HAY MARKET LONDON SWI. 


Importers and Manutaccurers of 


3 & S. BAXTER & Co., LTD., 


Offices : 91, Murraygate, DUNDEE, M I CA. 


Works : Commercial Court. 


Tele. Address; “FARINA, DUNDEE.” 


Kindly Mention “ Electricity ” when corresponding 


MICA FOR ALL PURPOSES. 


Regular Shipments of Ruby, Clear, and Spotted Mica hina i 
at our stores at Dundee. Large Stocks always on hand. 


Telephone No.: 88. 


with Advertiser 
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Electric Bell & Accessories : 


Over 40 years experience in 
the design, manufacture апд 
supply of Electric Bells is itself 
eloquently st ggestive of an ability 
to cope with popular require- 
ments.  G.E.C. Bells and 
Accessories are British made 
and of the best possible material 
throughout. 


Quality right! \ 
Prices right! | 
| 


Of approved quality and effici- 
ency G.E.C. Electric Bells and 
-Accessories have created a 
large and permanent demand. 
Prompt deliveries and liberal 
trade discounts are additional 
encouragements to the astute 
Contractors to handle G.E.C. 
products. 


LARGE STOCKS. 
IMMEDIATE DELIVERIES. 
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THE GENERAL ELECTRIC COMPANY, LTD. 


Head Office: Magnet House, Kingsway, London, W.C. 2. 
Telephone: REGENT 7050 (50 lines). Telegrams: "ELECTRICITY, WE*TCENT, LONDON," 


Branches: Manche.ter, Glasgow. Birmingham, Carditf, Newcastle, Dublin, Belfast, B~-:stol, Swansea, Liverpool 
Эме TRADE MARL Leeds, Shefi:icid, Nottingham, Hull, S h A i i | Ра 
í g . ull, Southampton, Cork, Aberdeen, Ipswich, Ltinburgh, Dundee. GER aa (ДЫШ, 
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This book is under no circumstances to be 
taken from the Building 


